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Germination biology of field bindweed (Convolvulus arvensis) and three-lobe
morning glory (Ipomoea triloba) was investigated in this study. The effects of
sulfuric acid (15, 30, 45, 60, 90 and 120 min), sodium hydroxide (5, 10, 20, 30 and
40 min), gibberellic acid (250, 500, 750, 1000 and 2000 ppm), microwave (10, 30,
60,90, 120 and 150 s), hot water (10, 15, 30, 60 and 120 s), mechanical scarification
and hot+cold water (5, 10 and 15 times) applications were investigated in order
to break the dormancy of the seeds. According to the results, breaking dormancy
studies in the applications examined C. arvensis for 90 and 120 min H,SO,; for
L triloba 15, 30, 45, 60, 90 and 120 min H,SO, applications were found to be
the best breaking dormancy application. Minimum, optimum and maximum
temperatures were determined as 10, 20-30 and 40 °C for C. arvensis; 15, 25-30
and 40 °C for I. triloba.

GIRIS

Istilact yabanci bitkiler farkli cografik bolgelerden taginan ve
dogal yayilim alanlar1 disinda sorunlara yol agan bitkilerdir
(Richardson et al. 2000). Istilact bitkiler diinyada ekolojik
sorunlara yol agan onemli faktorlerden biri olup (Sala et al.
2000), bu bitkiler yeni yerlestikleri alanlarda yerli tiirlerin
sayisinda ve yogunlugunda azalmaya neden olarak biyolojik
cesitlilikte azalmaya ve ciddi ekonomik kayiplara neden
olurlar (Rands et al. 2010, Vila et al. 2011). Diinyanin pek
ok tilkesinde istilac1 bitki olarak kabul edilen tarla sarmagig1

(Convolvulus arvensis L.) ve pembe gicekli aksam sefasi

(Ipomoea triloba L.) (Austin 1998, CABI 2019a, Mullin et
al. 2000, Yadav et al. 2018, Ziska 2003) Convolvulaceae
familyasina ait bitkilerdir. Convolvulus arvensis, tilkemizin
neredeyse her bolgesinde yayilis géstermekte olan kozmopolit
bir tiirdiir. Diinyadaki ¢énemli zararli yabanci otlardan biri
olan tarla sarmagig1 ¢ok yillik olmasi, generatif ve vejetatif
olarak ¢ogalabilme yetenegine sahip olmasi ve rekabetci
yoniiniin giiglii olmasi nedeniyle miicadelesi oldukga giigtiir.
Avrasyanin dogal bir tiri oldugu (Austin 2000) ve tim

diinyada degisik tiriin gruplari i¢in problem olusturdugu



Bitki Koruma Biilteni / Plant Protection Bulletin, 2019, 59 (4) : 3-10

bildirilmektedir (Americanos 1994, Schroeder et al. 1993).
Amerika’ya 6zgii olan (Austin 1987) Ipomoea triloba’nin ise
tilkemizde ilk kez Antalya ilinde pamuk iiretim alanlarinda
yaygin olarak bulundugu saptanmis ve son yillarda hizla
yayilarak diger yabanci otlar1 baskiladig: belirlenmistir
(Yazlik et al. 2018). Ulkemizde yapilan galigmalarda C.
arvensis ve I. triloba tiirlerinin ekonomik 6neme sahip olan
endiistri bitkilerinde, meyve ve sebze bahgelerinde, siis
ve yem bitkilerinde, hububat ve ortii alt1 yetistiriciliginde
yaygmlik ve yogunlugunun yiiksek oldugu bildirilmistir
(Arikan et al. 2015, Hangerli and Uygur 2017, Kadioglu ve
Ulug 1993, Kadioglu et al. 1993, Karabacak and Uygur 2017,
Kordali ve Zengin 2011, Ozkil ve Uremis 2019, Ustiiner 2016,
Yazlik et al. 2018).

Tarimsal tiretimde verim ve kalitenin artirilmasi i¢in yabanci
otlarla etkili ancak ¢evreye zarar vermeyecek bir sekilde
miicadele etmek gereklidir (Uludag et al. 2018). Dogru
miicadele yonteminin segilip uygulanabilmesi i¢in yabanci
ot tiirlerinin {ireme yeteneklerinin, dormansi, ¢imlenme
sicaklig1 gibi biyolojik ozelliklerinin bilinmesi gok 6nemlidir
(Ates 2017). Cimlenmenin meydana geldigi dénem yabanci
ot kontrolii ve kiiltiir bitkisi ile rekabeti agisindan 6nemlidir
(Uremis et al. 2009). Cikis oncesi herbisitlerin uygulama
zamanina karar verilmesinde, yabanci otlarin ¢imlenme
periyodu dikkate alinmalidir (Abaci ve Uremis 2016). Sonug
olarak uygun ve etkili yabanci ot kontrol yontemlerinin
gelistirilmesi yabanci ot biyolojisinin bilinmesi biiyiik 6nem
arz etmektedir (Norris 1997, Talaka et al. 2013).

C. arvensis ve I triloba tohumlarinda dormansi
bulunmaktadir (Americanos 1994, CABI 2019b, Jayasuriya
et al. 2008, Jayasuriya et al. 2009). Bu yabanci ot tiirlerine
yonelik uygun miicadele yontemlerinin gelistirilmesi i¢in
oncelikle bunlarin biyolojilerinin iyi bilinmesi ve entegre
miicadele programlarina temel teskil edecek verilerin ortaya
konulmasi1 gerekmektedir (Ates 2017). Bu ¢aliymada, C.
arvensis ve L triloba tohumlarinin ¢imlenme potansiyellerini
belirleyebilmek icin dormansi kirma ¢alismalar ile
minimum, optimum ve maksimum ¢imlenme sicakliklarinin

tespiti ¢aligmalar1 yapilmigtir.

MATERYAL VE METOT
Materyal

Caligmanin ana materyalini 2017 yilinda Adananin Ceyhan
ve Cukurova ilgeleri tarim alanlarindan toplanan C.
arvensis ve I triloba tohumlar1 olusturmustur. Laboratuvar
calismalarinda  siilfirik asit (H,SO,), sodyum hidroksit
(NaOH), giberelik asit (GA,), mikrodalga, zimpara ve iklim
dolaplar1 vb. kullanilmigtir. Tohumlar laboratuvara getirilip

temizlenip, bir hafta siireyle golge bir yerde kurutulduktan

sonra kagit torbalarda +4 ‘C'de buzdolabinda saklanmuistir.
Metot
Dormansi kirma ¢alismalar

C.arvensisve I triloba tohumlarinin ¢imlenme sicakliklarinin
belirlenebilmesi amaci ile dormansiye sahip olan tohumlara
farkli dormansi kirma yontemleri uygulanarak en uygun
yontemin belirlenmesi saglanmistir. Uygulama sonras:
sterilize edilmis 9 cm ¢apindaki Petri kaplarinin tabanina iki
kat Whatman No:1 filtre kdgitlari serilerek, kagitlar 6 ml saf su
ile nemlendirilmis ve bunun tizerine farkli uygulamalara tabi
tutulmus, ayni renk ve buytikliige sahip ytizey sterilizasyonu
yapimis, (%1’lik sodyum hipoklorit ¢ozeltisinde 1 dk.
bekletildikten sonra steril saf su ile yikanarak yapilmustir.)
50%er adet C. arvensis ve I. triloba tohumu yerlestirilmistir.
Tim ¢aligmalarda Petriler 25 ‘Cde, 16 saat aydinlik/8 saat
karanlik periyoda ayarlanan ¢imlendirme dolaplarina
yerlestirilmistir. Denemeler 3, 5, 7, 14, 21 ve 28. giinde
gozlenmis ve ¢imlenmis olan (¢im bitkisi boyu 5 mm’ye
ulagan tohum) tohum(lar) Petri disina alinmistir. Deneme
stiresince ihtiyag oldukga Petrilere saf su ilavesi yapilmustir.
Denemelerde her uygulama igin kontroller yer almis ve
kontrollerde yalnizca saf su kullanilmigtir (Yazlik 2014).

Dormansi ¢alismalarinda yapilan uygulamalar asagida

verilmistir.
Mikrodalga (watt) uygulamas:

Cam Petrilere konulan 50’ser adet tohum mikrodalga firinda
10, 30, 60, 90, 120 ve 150 s boyunca ayr1 ayr1 100 watt'lik
mikrodalga 1sinlarina maruz birakilmistir. Bu siirelerin

sonunda tohumlarin ekimi gergeklestirilmistir (Ates 2017).
Sodyum hidroksit (NaOH) (kostik) uygulamas:

Tohumlar %50’lik NaOH ¢ozeltisinde 5, 10, 20, 30 ve 40 dk.
bekletilmistir. Stirelerin tamamlanmasindan sonra tohumlar
10 kez saf su ile yikanarak, kurutma kéigidi iizerinde
kurutulmustur (Majd et al. 2013).

Siilfirik asit (H,SO,) uygulamast

Tohumlar %95-98’lik Merck marka H,SO, igerisinde 15,
30, 45, 60, 90 ve 120 dk. siirelerde bekletilmistir. Strelerin
hemen ardindan tohumlar 10 kez destile su ile yikanarak,
kurutma kagidi tizerinde kurutulmustur. Tohumlar kurutma
isleminden hemen sonra 125 ml saf su icerisinde 1 saat 25+1
°C sicaklikta bekletilmigtir (Giincan 1979).

Giberelik asit (GA,) uygulamast

Merck marka GA, (346.36 g/mol)’in farkli
konsantrasyonlarindan (250, 500, 750, 1000 ve 2000 ppm)

hazirlanan ¢ozeltiden 6 ml ilave edilen Petrilere tohumlarin



Bitki Koruma Biilteni / Plant Protection Bulletin, 2019, 59 (4) : 3-10

ekimi yapilmistir (Ates 2017).
Sicak su uygulamasi

Tohumlar 100 °C sicakliga sahip su igerisinde 10, 15, 30, 60 ve
120 s tutulmus olup, bu siirelerin sonunda tohumlarin ekimi

gergeklestirilmistir (Jayasuriya et al. 2009).
Sicak + soguk su uygulamas:

10/10 s kaynar su+buzlu suya tohumlar 5, 10 ve 15
kez batirilmig, bu stirelerin sonunda tohumlarin ekimi

gerceklestirilmistir (Jayasuriya et al. 2009).
Mekanik asindirma

Tohumlar 0 numara zimpara ile 4 dk. sireyle
zimparalandiktan sonra Petrilere yerlestirilmistir (Yazlik

2014).

Tohumlarin minimum, optimum ve maksimum g¢imlenme

sicakliklarinin belirlenmesi

Dormansikirma uygulamalarindan elde edilen sonuglara gore
C. arvensis tohumlarina 90 dk. H,SO, ve I triloba tohumlarina
ise 15 dk. H,SO, uygulamasi yapilarak dormansileri kirilmig
ve ¢imlendirme denemeleri kurulmustur. Cimlendirme
¢alismalarinda, sterilize edilmis 9 cm ¢apindaki Petri
kaplarinin tabanina iki kat Whatman No:1 filtre kagitlar
yerlestirilerek bunun tizerine ayni biytiklik ve renkte 50%er
adet C. arvensis ve I triloba tohumlar1 konulmustur. Filtre
kagidi 6 ml saf su ile nemlendirildikten sonra 2, 5, 10, 15,
20, 25, 30, 35, 40 ve 45 "C sabit sicakliklara ayarlanmis olan
¢imlendirme dolaplarina yerlestirilmistir. Deneme siiresince
ihtiyag oldukga Petrilere saf su ilavesi yapilmistir. Baglangi¢
gliniinden itibaren 3, 5, 7, 14, 21 ve 28. glinlerde gozlemler
yapilmis ve ¢im bitkisi boyu 0.5 ¢cm uzunluga ulasanlar

¢imlenmis olarak kabul edilerek Petri disina aktarilmigtir.
Verilerin analizi

Denemeler laboratuvar kosullarinda tesadiif parselleri
deneme desenine gore 5 tekerriirlit ve iki tekrarlamali
olarak kurulmustur. Caligmalar arasinda istatistiki fark
goriilmediginden her iki tlrtn verileri kendi igerisinde
birlestirilerek kullanilmis olup, uygulamalar arasindaki
farklar Duncan ¢oklu karsilagtirma testi ile belirlenmistir
(P<0.05).

SONUCLAR VE TARTISMA
Dormansi kirma ¢alismalar

Dormansi kirma ¢alismalarinda; silfirik asit (15, 30, 45, 60,
90 ve 120 dk.), sodyum hidroksit (5, 10, 20, 30 ve 40 dk.),
giberelik asit (250, 500, 750, 1000 ve 2000 ppm), mikrodalga
(10, 30, 60, 90, 120 ve 150 s), sicak su (10, 15, 30, 60 ve 120

s), mekanik agindirma ve sicak+soguk su (5, 10 ve 15 kez)
uygulamalar1 yapilmistir. Cimlendirme ¢aligmalarinda her
iki yabanci ot tiiriiniin dormansi kirma yontemlerinde en

etkili sonuglar H,SO, uygulamasindan elde edilmistir.

C. arvensis yabanct ot tohumlarinda dormansi kirma
¢aligmalarinda yapilan uygulamalar incelendiginde 90 ve
120 dk. H,SO, uygulamalarinin en iyi dormansi kirma
uygulamasi oldugu tespit edilmistir (Cizelge 1). Ayrica kontrol
uygulamasiyla mekanik agindirma (zimpara) ve giberelik asit
uygulamalar1 arasinda istatistiksel olarak fark olmadig: tespit
edilmistir (Cizelge 1). Tarla sarmagig1 tohumlarinda giiglii bir
dormansi bulundugu ve dormansinin ortadan kalkmasi i¢in
konsantre stilfirik asit igerisinde bekletme siiresinin 30 dk’dan
az olmamasi gerektigi; ayrica 150 dk’nin tizerindeki bekletme
stiresinin tohum ¢imlenmesini negatif yonde etkiledigi
tespit edilmis olup, ayn1 sonug Giincan (1979) tarafindan da
bildirilmistir. Ayrica, Weaver and Riley (1982), 60 dk. H,SO,
uygulamasinin ¢imlenmeyi tesvik ettigini bildirmislerdir.
Sicak su uygulamalari incelendiginde ¢aligmamizda 15 s
kaynar su igerisinde tohumlarin bekletilmesi Jayasuriya et al.
(2008) tarafindan yapilan ¢alisma ile benzerlik gostermistir.
Ayrica sicak+soguk su uygulamasi (10 kez) galismamizda
sicak su uygulamasi (15 s) ile aynmi istatistiki grupta
bulunurken; Jayasuriya et al. (2009) yaptiklari dormansi
kirma ¢aligmalarinda tarla sarmagigina kars: sicak+soguk su

uygulamasinin etkisiz oldugunu bildirmislerdir.

I triloba i¢in en iyi dormansi kirma uygulamasinin
belirlenmesi amaciyla yapilan ¢aligmalarda 15, 30, 45, 60,
90 ve 120 dk’hik H,SO, uygulamalar: arasinda istatistiksel
olarak fark olmadig: tespit edilmistir (Cizelge 2). Chauhan
and Abugho (2012) pembe gigekli aksam sefas1 tohumlarinin
¢imlenmesini engelleyen en Onemli faktoriin tohum
kabugunun sert olmasindan kaynaklandigini ve ¢imlenmeyi
tesvik etmek icin zararlandirilmig tohumlarin  farkl
sicakliklardan (gece/giindiiz sicakliklar1 25/15, 30/20 ve 35/25
°C), 1igiktan ve 0 ila 250 mM arasinda degisen sodyum kloriir
konsantrasyonlarindan etkilenmedigini bildirmiglerdir. Bu
¢alismada da yapilan biitiin dormansi kirma uygulamalari
icerisinde H,SO, uygulamasi digindaki biitiin uygulamalar
etkisiz bulunmugtur. Ayrica, ¢alismada sicak su ve
sicak+soguk su uygulamalarinda ¢imlenme oranlari disiik
bulunmus olup, Jayasuriya et al. (2009)’nin yaptiklari ¢alisma
ile benzerlik gostermistir. Bunun yanisira mekanik asindirma
uygulamas: da etkisiz bulunurken Gacutan (1979)in yaptig
¢aligmada etkili oldugu bildirilmistir.
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Cizelge 1. Convolvulus arvensis tohumlarinda dormansi kirma ¢alismalarinda yapilan uygulamalar ve ¢imlenme oranlar:

Uygulamalar Cimlenme Orani (%)
Kontrol (Saf Su) 8.40+3.09 Imn
Mekanik Asindirma (Zimpara) 4 dk. 8.40+3.86 Imn
15 dk. 37.60+7.11 k
30 dk. 64.80+8.23 def
45 dk. 78.80+8.44 bc
Siilfirik Asit (%98) (H,S0,)
60 dk. 86.00+8.11 b
90 dk. 96.40£5.56 a
120 dk. 95.60+4.78 a
5 dk. 48.20%11.41 ij
10 dk. 59.00+11.40 fgh
Sodyum Hidroksit (NaOH) 20 dk. 54.00+9.52 hi
30 dk. 55.40+11.24 ghi
40 dk. 67.60%£16.51 def
10s 62.80+12.34 efg
15s 71.80+11.72 de
Sicak Su Uygulamasi 30s 67.80+8.51 de
60 s 67.00+12.34 def
120 s 65.00£7.50 def
5 kez 66.00+6.67 def
Sicak+Soguk Su 10 kez 69.60+8.53 de
15 kez 71.80+12.66 cd
250 ppm 6.20£2.57 Imn
500 ppm 10.60+3.271
Giberelik Asit 750 ppm 8.40+3.74 Imn
1000 ppm 8.60+4.01 Imn
2000 ppm 9.00£3.02 Im
10s 64.00+12.61 def
30s 44.20+10.56 jk
Mikrodalga 60 s 9.40+4.28 1
90 s 0.60+1.35 mn
120 s 0.00£0.00 n
150 s 0.00£0.00 n

*Ayni siitunda ayni harfi tagiyan veriler istatistiksel olarak farkli degildir. (P<0.05)
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Cizelge 2. Ipomoea triloba tohumlarinda dormansi kirma ¢aligmalarinda yapilan uygulamalar ve ¢gimlenme oranlari

Uygulamalar Cimlenme Orani (%)
Kontrol (Saf Su) 9.60+4.29 defg
Mekanik Agindirma (Zimpara) 4 dk. 11.80+7.20d
15 dk. 99.00+2.53 a
30 dk. 100+0.00 a
45 dk. 100+0.00 a
Siilfirik Asit (%98) (H,S0,)
60 dk. 100+0.00 a
90 dk. 100£0.00 a
120 dk. 100£0.00 a
5 dk. 7.60£2.79 efghi
10 dk. 10.00+4.00 def
Sodyum Hidroksit (NaOH) 20 dk. 8.40+2.79 efgh
30 dk. 10.80+3.01 de
40 dk. 7.40+3.13 fghi
10s 6.40+2.27 ghij
15s 8.00+3.77 efghi
Sicak Su Uygulamasi 30s 5.80+1.75 hij
60 s 5.60£2.79 hijk
120 S 2.60+2.3 klm
5 kez 8.20+4.56 efghi
Sicak + Soguk Su 10 kez 7.40+4.11 fghi
15 kez 9.20+5.43 defg
250 ppm 5.00+1.94 ijkl
500 ppm 5.80+2.20 hij
Giberelik Asit 750 ppm 12.20+4.15d
1000 ppm 16.80+5.43 ¢
2000 ppm 22.40+3.97 b
10s 5.00+2.16 ijkl
30 3.40+1.34 jkI
60 s 2.00+2.66
Mikrodalga
90 s 0.00£0.00 Im
120 s 0.00£0.00 m
150 s 0.00+£0.00 m

*Ayni siitunda ayni harfi tagiyan veriler istatistiksel olarak farkli degildir. (P<0.05)
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Tohumlarin minimum, optimum ve maksimum ¢imlenme

sicakliklarinin belirlenmesi

Dormansi kirma uygulamalarindan elde edilen en iyi
sonu¢ olan 15 dk. H, SO, uygulamasi kullanilarak I.
triloba ve 90 dk. H SO, uygulamas: yapilarak C. arvensis
tohumlarina ait dormansiler kirillarak minimum, optimum
ve maksimum ¢imlenme sicakliklarini belirlemek i¢in
denemeler kurulmustur. Cimlendirme dolaplarinda iki
tekrarlamali olarak kurulan denemeler arasinda istatistiki
fark goriilmediginden her iki tiiriin verileri kendi igerisinde

birlestirilerek kullanilmigtir.

C. arvensis igin minimum ¢imlenme sicakhigi 10 °C,
optimum sicakligt 20-30 °C ve maksimum ¢imlenme
sicakligi ise 40 °C olarak belirlenmistir (Cizelge 3). Belirlenen
¢imlenme oranlar1 Duncan ¢oklu karsilagtirma testine gore
degerlendirilmistir (P< 0.05). Degerlendirme sonucunda 20-
30 "C ayn1 grupta yer almis oldugu igin optimum ¢imlenme
sicaklig1 20-30 °C olarak kabul edilmistir (Cizelge 3). Yapilan
galismalarda C. arvensis tohumlarinin 5-40 °C araliginda
¢imlendigi ve optimum ¢imlenme sicakliginin 20-35 “C
oldugu bildirilmigtir (Brown and Porter 1942, Weaver
and Riley 1982). Giincan (1979) tarafindan C. arvensis
tohumlarinin minimum 2-5 ‘Cde ¢imlendigi ve maksimum
ise 40-45 °‘Cde ¢imlenmenin olabildigi bildirilmigtir. Bu
sonuglar ¢aligmamizla paralellik gostermektedir.

Cizelge 3. Convolvulus arvensis tohumlarinin minimum,

optimum ve maksimum ¢imlenme sicakliklar:

Sicaklik (°C) Cimlenme Orani (%)
2 0.00 f
5 0.00 f
10 24.00d
15 61.20 c
20 85.80 ab
25 85.00b
30 90.00 a
35 27.40d
40 10.60 e
45 0.00f

*Ayni siitunda ayni harfi tagiyan veriler istatistiksel olarak farkli degildir. (P<0.05)

Elde edilen sonuglara gore; I. triloba i¢in minimum ¢imlenme
sicakligr 10 °C, optimum sicakligi 25-30 °C ve maksimum
¢imlenme sicaklig1 ise 40 °C olarak belirlenmistir (Cizelge 4).

Belirlenen ¢imlenme oranlar1 Duncan ¢oklu kargilagtirma

testine gore degerlendirilmistir (P< 0.05). Degerlendirme
sonucunda 25-30 °C ayni grupta yer almis oldugu igin
optimum ¢imlenme sicaklig1 25-30 °C olarak tespit edilmistir
(Cizelge 4). Jayasuriya et al. (2008) yaptiklari ¢aligmada ise,
optimum ¢imlenme sicakligini ¢alismamizla benzer sekilde
20-35 °C olarak belirlendigini bildirmislerdir.

Cizelge 4. Ipomoea triloba tohumlarinin minimum, optimum

ve maksimum ¢imlenme sicakliklari

Sicaklik (°C) Cimlenme Orani (%)
2 0.00 f
5 0.00 f
10 1.00 f
15 9.60 e
20 90.00 b
25 99.00 a
30 97.60 a
35 82.80 ¢
40 26.80 d
45 0.00 f

*Aynu siitunda ayni harfi tagiyan veriler istatistiksel olarak farkli degildir. (P<0.05)

Istilaci bitkiler tarimsal iiretim ve biyolojik gesitlilik iizerinde
énemli problemlere neden olmakta (Onen ve Ozcan 2010)
ve agir ekonomik kayiplara sebep oldugu bilinmektedir
(Onen 2015). Diinyanin pek cok iilkesinde istilact bitki
olarak kabul edilen, tilkemizde 6zellikle Akdeniz bolgesinde
onemli yayilis alanina sahip olan C. arvensis ve I triloba
endiistri bitkilerinde, meyve ve sebze bahgelerinde, siis
ve yem bitkilerinde, hububat ve ortii alt1 yetistiriciliginde
sorun olan 6nemli yabanci otlardandir (Arikan et al. 2015,
Hangerli and Uygur 2017, Kadioglu ve Ulug 1993, Kadioglu
et al. 1993, Karabacak and Uygur 2017, Kordali ve Zengin
2011, Ozkil ve Uremis 2019, Ustiiner 2016, Yazlik et al.
2018). Tohum biyolojisine y6nelik ¢aligmalar ile elde edilen
sonuglar, bu tiirlerin tarimsal tiretimde ve dogal ekosistemde
olusturacaklar1 zararlarin onlenmesi agisindan  etkili
miicadele yontemlerinin segiminde yol gosterici olacaktir ve
bu tiirlerle yapilacak bilimsel ¢aligmalara alt yap1 olusturmast

acisindan 6nemli bir role sahip olacagi beklenmektedir.

TESEKKUR

Calismay1 destekleyen Tarim ve Orman Bakanligi, Tarimsal
Arastirmalar ve Politikalar Genel Miidiirliigiine tesekkiir
ederiz (TAGEM/BSAD/A/19/A2/P1/1032).
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OZET

Bu ¢aligmada, tarim alanlarinda sorun olan tarla sarmasigi
(Convolvulus arvensis) ve pembe ¢igekli aksam sefas
(Ipomoea triloba)nin ¢imlenme biyolojisi arastirilmistir.
Tohumlardaki dormansiyi kirmak i¢in siilfirik asit (15, 30, 45,
60, 90 ve 120 dk.), sodyum hidroksit (5, 10, 20, 30 ve 40 dk.),
giberelik asit (250, 500, 750, 1000 ve 2000 ppm), mikrodalga
(10, 30, 60, 90, 120 ve 150 s), sicak su (10, 15, 30, 60 ve 120
s), mekanik agindirma ve sicak+soguk su (5, 10 ve 15 kez)
uygulamalarinin etkileri arastirilmistir. Elde edilen sonuglara
gore; C. arvensis igin 90 ve 120 dk’lik H,SO; I. triloba igin
ise 15, 30, 45, 60, 90 ve 120 dk’lik H,SO, uygulamasinin en
iyi dormansi kirma uygulamalar: oldugu tespit edilmistir.
Tohumlarin minimum, optimum ve maksimum ¢imlenme
sicakliklari sirasiyla, C. arvensis igin 10 °C, 20-30 °C ve 40 'C;
I triloba igin 15 °C, 25-30 °C ve 40 °C olarak belirlenmistir.

Anahtar kelimeler: Convolvulus arvensis, Ipomoea triloba,

gimlenme biyolojisi, tohum, dormansi
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Orosanga japonica (Melichar, 1898) is one of the invasive species that are distributed in the
eastern Black Sea coastal zone. The aim of the study was to determine the annual variation of
the populations and solve the taxonomic problem in Turkey of the species with different tools.
For this purpose, the specimens were collected from 14 different locations along the eastern
Black Sea coastal zone of Artvin, Rize, Trabzon for investigating annual variation and from 15
different locations for achieving molecular separation. Population counts were performed from
May to September during two years (2014-2015). Populations were found generally in nymphal
stage in May and adult densities were very low in 2014. On the contrary, adult individuals
could not be counted in May 2015. Adult population peak was seen in July and August in 2014
and August and September in 2015. Based on 28S region DNA sequences, 6 haplotypes were
found. Two main branches were determined in the dendrogram generated by using 285 rDNA
sequence. Molecular data showed that our samples belonged to the main branch together with
some Ricaniidae and Flatidae GenBank samples but in one different line. Ricania simulans
GenBank sample situated second branch. The samples collected in the eastern Black Sea region
of Turkey were found to be O. japonica according to the detailed morphological examinations

and molecular results showed that can be separated from other Ricaniidae samples.

INTRODUCTION

The species of Ricaniidae Amyot et Serville 1843 is generally

distributed in tropical regions and represented with
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some species in the Palearctic region. The family includes
approximately 432 species in over 40 genera occurring
predominantly in tropics and subtropics of the eastern part
of the world (Bourgoin 2017, Gnezdilov 2009). Five species
of Orosanga genus are known in Japan [O. dido Fennah 1971,
O. triton Fennah 1971, O. laverna Fennah 1971, O. xantho
Fennah 1971, O. japonica (Melichar, 1898)]. Although O.
japonica distribution range area is very extending, other
four Orosanga species distribution range limited only Japan
(Fennah 1971, Hayashi and Fujinuma 2016). O. japonica
firstly described as a Ricania japonica (Melichar 1898) and
was identified within the genus Ricania (Melichar 1898,
Nast 1987, Gnezdilov and Sugonyaev 2009, Gjonov 2011).
According to the Hayashi and Fujinima (2016), Bourgoin
(2017) and Mozaffarian (2018), the specimens from Crimea,
Georgia, Bulgaria, Turkey, and Iran were identified in

Orosanga genus.

O. japonica was firstly detected in the early 20" century in
Georgia, Russia (Krasnodar) and Ukraine (Crimea) that
originated from the Far East (Bourgoin 2017, EPPO 2016,
Gnezdilov and Sugonyaev 2009, Nast 1987). It was found the
very extended range in Georgia at the end of the 20% century
and lastly was occur in Bulgaria, Turkey, and Iran (Demir
2009, Demir 2018, Gjonov 2011, Gnezdilov and Sugonyaev
2009, Mozaffarian 2018). This species has been introduced
along the eastern Black Sea coastal region of Turkey and
shows a spreading pattern from eastern to the middle Black
Sea coastal area (0-400 m, our preliminary observations;
Cebir 2016, Oztemir 2014). Recently, it was also spreading
western Black Sea and Marmara region (Demir 2018). The
species has damaged a large number of agricultural crops and
natural forest products in the eastern Black Sea coastline since
2006. O. japonica is a polyphagous sap-feeding insect species
and found generally on shrubs and trees as both nymphal
stages and adult periods. It has been recorded on some
important crops especially tea and kiwifruit, bean, grapevine,
maize in many areas in the eastern Black Sea region (Cebir
2016, Demir 2009, Oztemir 2014). O. japonica has an high
adaptation capacity in the eastern Black Sea area habitats and
their distribution patterns vary according to climatic factors
and host plant species in a small habitat patch (Cebir 2016,
Oztemir 2014). Mozaffarian (2018) reported that this species
may be considered invasive species in north Iran. Persistence
of the invasive species is supported by high carrying capacity
(K) which means the good colonists in animal species have
higher rates of population growth and higher K (Lawton
et al. 1986). O. japonica seems to have these features in the

eastern Black Sea coastline area.

O. japonica (syn. R. japonica) identified as a R. simulans by
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some authors (Walker 1851) and conducted some studies
about biological control techniques (Ak et al. 2013, Ak et al.
2015, Gokturk and Aksu 2014, Gokturk and M1hl1 2015, Guclu
et al. 2010). But some internet sources implying that records
of R. simulans in Turkey are misidentifications of O. japonica.
Also, EPPO (European and Mediterranean Plant Protection
Organization) implied that it is not entirely clear whether
one or two new invasives (R. simulans and O. japonica)
species have been introduced into Turkey (EPPO 2016). The
superfamily Fulgoroidea is a very large and complex family
(Bourgoin et al. 1997). Species descriptions in this family
are based on morphological and molecular characters.
Morphological identification of species can be controversial
in many samples. Therefore, identification of morphological
species should be verified by molecular methods (Wang et al.
2016). Nuclear or mitochondrial markers are generally used in
molecular phylogenetic analyzes for planthoppers (Bourgoin
etal. 1997, Song and Liang 2013, Urban and Cryan 2007, Yeh
et al. 1998, Yeh et al. 2005). Molecular species identification
limits in some situations related to the lack of comparison
material. Therefore, the selected markers should be suitable
for study purpose. The 28S rDNA gene region have used
for identifying the Fulgoroidea superfamily genus because
of the conserved region (Kwon et al. 2017, Song and Liang
2013, Wang et al. 2016). This study firstly aimed to reveal the
annual variation of population and secondly aimed to show
whether it is molecularly separated from other Ricaniidae

groups with 28S rDNA sequences.

MATERIALS AND METHODS
Study areas

This study involves three provinces in the eastern Black Sea
area for annual variation (2014-2015) and one more province
for molecular studies in Turkey. Study areas are given in Figure
1. Fourteen locality samples were used for annual variation
and molecular studies (Artvin: Sarp, Giiresen Kemalpasa and
Hopa; Rize: Findikli, Ardesen, Pazar, Cayeli, Rize city center
(Merkez), Derepazari, and iyidere; Trabzon: Stirmene, Yomra
and Akgaabat), and extra two locality samples were used only
for molecular studies (Arsin, Giresun). Cayeli samples were
not giving accurate sequence data, therefore excluded from

the molecular evaluation.
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Figure 1. Sampling sites of the specimens, Orosanga japonica from Black Sea region of Turkey

Determination of annual variation of the Orosanga populations

Nymph and adult stage samples were collected from 14
localities in the eastern Black Sea region in Turkey and
were taken to the laboratory. Mouth aspirator was used for
collecting as nymphs and adults on only blackberry shrubs
for standardization. The method was standardized as 10
mins/person. Collections were carried out 10 square meter
area for every collection points by one collector. The study
was conducted during 2014-2015 from May to September.
Samples were collected at subsequent days of 15"-17" days of

the same month for every sampling point.

All specimens were separated gently for avoid to damage
identification characters for morphological identification.
Identification of the specimens was performed under
stereozoom microscope (Leica S4 E) according to the
Melichar (1898), Fennah (1971), Demir (2009), Mozaftarian
(2018). The genus of Orosanga; forewings with dense
longitudinal veins, veins Sc and R arising from the short
common stalk on basal cell (Fennah 1971). Firstly, we used
these characters to describe that the samples are in the genus
Orosanga. The specimens were identified as O. japonica by
very pale yellowish hyaline coverts and two white hyaline
transverse bands, the outer of which is not interrupted, but
only on both sides, slightly constricted in the middle, and
sending a tooth inward towards the center of the corium
on the inner margin (Melichar 1898). After morphological
identification of the samples, a total of 45 specimens were
randomly selected from 15 different locations for DNA
extraction.
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DNA extraction

Collected samples were preserved in 95% ethanol and kept at
+4 °C until the molecular studies started. Genomic DNA was
extracted from the whole bodies of 45 samples (3 samples
of each area) according to the isolation protocol from the
manufacturer of GeneJET Genomic DNA Purification Kit
(Thermo Fisher Scientific, Waltham, MA, USA).

PCR amplification of ribosomal gene

28S nuclear DNA marker for targeted each specimen for
surveying separation performances of the specimens.
28S_F (5-AACAGCCGTTGCACAAGA-3’) and 28S_R
(5-GGACACCTGCGTTATCATTT-3’) were used to amplify
the 28S rDNA region (Song and Liang 2013).

PCR was carried out 50 pl final volumes in 0.2 ml microfuge
tubes on a BioRad T100 Thermocycler (BioRad Inc, Hercules,
CA, USA). PCR amplification was performed in 1X GoTaq
DNA polymerase reaction buffer (Promega’, USA), 3 ul of
MgCl, (25 mM), 1 yl of each primers (40 pmoles), 1.5 pl of
dNTPs (5 mM), 5 ul of gDNA (10-50 ng), 0.6 ul of GoTaq
DNA polymerase (Promega’, USA), and enough volume of
ddH,O up to 50 pl. Reaction cycles included 50 seconds for
initial denaturation at 94 °C, and 35 cycles with following
temperature profiles: denaturation for 50 s at 94 °C, annealing
for 50 s at 55 °C, and extension for 90 s at 72 °C and 72 °C
for the final extension at 10 min. Amplicons were detected
by 1.2% agarose gel electrophoresis with 100 bp DNA ladder
(Thermo Fisher Scientific, Waltham, MA, USA).
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Sequencing and data analyses

We obtained nuclear 28S sequence only from 29 samples
(Table 1). PCR amplicons were sequenced by Macrogen
Inc. (Amsterdam, Holland). DNA sequence alignment was
performed with BioEdit (Hall 1999) and ClustalW software.
Nucleotide composition, haplotype variation (Nei 1987),
haplotype separation in population, and nucleotide variation
(Nei and Tajima 1981) of the samples were determined by
DNASP v5 (Librado and Rozas 2009). Neighbour joining
analysis in Mega 7 were used for phylogenetic analysis.

month in 2015. Population densities gradually increased
from June to September. Population peak was seen in August
and September.

Determination of the molecular separation with 288 rDNA

It was used 852 bp region for 28S rDNAs evaluation. It
was used Privesa sp., Scolypapa sp., Pochazia confusa,
Ricania shantungensis, Ricania marginalis, Aprivesa sp.,
Pseudoflatoides sp., R. simulans, GenBank samples for
comparing (Table 2). Our samples situated the same line
within six haplotypes and separated different degrees of other

compared GenBank samples. 28S rDNAs sequence results

Table 1. Sample names and haplotype number from collected to the field for 28S ITS region assay

Haplotype Ge‘:nBank Frequency Location Name Date of collection  Host Plant
Number accession number
Pazar x2, Merkez x2, Yomra x2, Hopa
. x2, Sarp, Giiresen, Findikli, Giresun,
Hap_1: KY007505.1 22 Ardesen x2, Siirmene x2, Arsin x2, August 2015 Blackberry
Derepazar1 x2, Akgaabat, 1yidere
Hap_2: KY007506.1 2 Arhavi x2 August 2015 Blackberry
Hap_3: KY007507.1 2 Sarp, yidere August 2015 Blackberry
Hap_4: KY007504.1 1 Giiregen August 2015 Blackberry
Hap_5: KY007510.1 1 Giresun August 2015 Blackberry
Hap_6: KY007508.1 1 Akgaabat August 2015 Blackberry
RESULTS and GenBank samples have formed two main branches. One

Determination of annual variations of the Orosanga

populations

The results of the biennial population count of (2014 and
2015) nymphal and adult stage are given in Figure 2 and
Figure 3. Populations were generally in nymphal stages in
May and the number of adult insects in this month was very
low. The highest number of nymphs was collected in Cayeli
(27), Rize (21), and Giiresen Kemalpasa (21) collection
points respectively in 2014. The lowest number of nymphs
was collected Akgaabat (8), Yomra (8) and Siirmene (9)
respectively in 2014. Adult density gradually increased from
June to August and the nymphal stage was seen lastly in early
August 2014 (e.g. Cayeli 3 specimens, Rize 2 specimens,
Giiresen Kemalpasa 0 specimen). Population peak was seen
in July and August for this year. In September, adult densities
were found high, but at the end of this month, both nymphs
and adults were not found except the eggs in all study areas.
In contrast to 2014, individuals were seen at the end of May
and any adult stage individuals couldn’t be found for this
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branch included just only R. simulans and other branches
included other compared GenBank samples together with
our samples (Figure 4). Six haplotypes defined all studied
samples (Table 3). In these haplotypes, hap 2 (hap 2 indicates
haplotype 2) has T in position 742, hap 3 has A in position
265, hap 4 has A in position 700, hap 5 has C in position 195,
and hap 6 has T in position 15 when compared to h1 (Table
3). The results showed that all haplotypes were different from
each other only one base in totally 852 bp of 28S regions.
Haplotype number, haplotype variation (h), and nucleotide
variation (m) of the specimens have been shown in Table 2.
Datasets were uploaded to the GenBank with the following
accession numbers: KY007504.1 Guresen, KY007505.1
Tyidere, KY007506.1 Arhavi, KY007507.1 Sarp, KY007508.1
Akcaabat and KY007510.1 Giresun.
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2015 Nymph

2014 Nymph

Rize Derepazari iyidere Siirmene Yomra Akgaabat

Sarp Giiresen Hopa Arhavi Findikli Ardesen Pazar

Gayeli Rize Derepazan iyidere Siirmene Yomra Akgaabat

Sarp Gliregsen Hopa Arhavi Findikhi Ardesen Pazar

Cayeli

aMay oJdune a.July a August

SMay wJune s.July m August

Figure 2. Biennial population (nyphal stage) count of Orosanga japonica

2015 Adult

2014 Adult
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Cayeli Rize Derepazan iyidere Siirmene Yomra Akgaabat

Sarp Giiresen Hopa Arhavi Findiki Ardesen Pazar

Gayeli Rize Derepazan lyidere Siirmene Yomra Akgaabat

Sarp Gilresen Hopa Arhavi Findikli Ardegen Pazar
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Figure 3. Biennial population (adult stage) count of Orosanga japonica

Table 2. Comparison samples and GenBank accession numbers

References

GenBank Access number

Taxonomy

Species

DQ532645.1 Urban and Cryan 2007

Aprivesa

>

Fulgoromorpha; Fulgoroidea;
Ricaniidae

Aprivesa sp.

Urban and Cryan 2007

D 2643.1
Ricaniidae; Aprivesa Q532643

Fulgoromorpha; Fulgoroidea;

Privesa sp.

Urban and Cryan 2007

Ricaniidae; Aprivesa DQ532644.1

Fulgoromorpha; Fulgoroidea;

Scolypopa sp.

Urban and Cryan 2007

DQ532615.1

>

Fulgoromorpha; Fulgoroidea
Ricaniidae; Aprivesa

Pseudoflatoides sp.

JX556811.1 Song and Liang 2013

Aprivesa

>

Fulgoromorpha; Fulgoroidea;
Ricaniidae

Pochazia confusa

Song and Liang 2013

Ricaniidae; Aprivesa JX556814.1

Fulgoromorpha; Fulgoroidea;

Ricania marginalis

Song and Liang 2013

JX556815.1

Fulgoromorpha; Fulgoroidea;
Ricaniidae; Aprivesa
Fulgoromorpha; Fulgoroidea
Ricaniidae; Aprivesa

Ricania simulans

Won et al. 2017

KU377155.1

>

Ricania shantungensis

15
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Table 3. 28S nucleotide variations and positions, localities, sample number, haplotype number, haplotype variation (h), and

nucleotide variation (m) of Orosanga japonica

Variable
Nucleotide Artvin Rize Trabzon Giresun Total
Positions
1277 o
-] — o =] ) h~1
= %% =z 2|2 § 2 § § §|§ g ¢ 2| B
Haplotypes 19604 (5 g & g £|T 2 8§ T g = E g g 3 4 15
¥ T <)lE 2 % 2 F F 13 %% Z|0
55502
Hap 1 GATCA 1 1 2 1 2 2 2 2 1 2 2 2 1 1 22
Hap 2 T 2 2
Hap 3 LA 1 2
Hap 4 AL 1 1
Hap 5 .C... 1 1
Hap 6 T.. 1 1
Sample size 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 29
h 10 10 0 0 0 0 0 0 10 0 0 0 10 10  0.43915
X 0.00117 0.00117 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00117 0.00 0.00 0.00 0.00117 0.00117 0.00057
DQ532645.1 Aprivesa sp
DQ532615.1 Pseudoflatoides sp.
JX556814.1 Ricania marginalis
DQ&32644 1 Scolypopa sp
JX556811.1 Pochazia confusa
KU377155.1 Ricania shantungensis
DQ532643.1 Privesa sp.
Hap 6
Hap 1
Hap 2
Hap 3
Hap 4
Hap 5
JX556815.1 Ricania simulans
0.020

Figure 4. Neighbour joining tree according to 28S rDNAs sequence data (haplotypes used for generating dendrogram)

Note: The evolutionary history was inferred using the Neighbor-Joining method (Saitou and Nei 1987). The optimal tree with the sum of branch length = 0.23194307 is shown. The
percentage of replicate trees in which the associated taxa clustered together in the bootstrap test (1000 replicates) are shown next to the branches (Felsenstein 1985). The tree is drawn to
scale, with branch lengths in the same units as those of the evolutionary distances used to infer the phylogenetic tree. The evolutionary distances were computed using the Tajima-Nei
method (Tajima and Nei 1984) and are in the units of the number of base substitutions per site. The rate variation among sites was modeled with a gamma distribution (shape parameter
= 1). The differences in the composition bias among sequences were considered in evolutionary comparisons (Tamura and Kumar 2002). The analysis involved 29 nucleotide sequences.
Codon positions included were 1st+2nd+3rd+Noncoding. All positions containing gaps and missing data were eliminated. There were a total of 836 positions in the final dataset.
Evolutionary analyses were conducted in MEGA7 (Kumar et al. 2016)
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DISCUSSION
Molecular characteristics of the Orosanga japonica

Alignment, genome assembly, and all calculations of
sequences were analyzed using with MEGA 7. According to
molecular-based studies, 28S rDNA sequences were given
six haplotypes from O. japonica populations in the Black Sea
region of Turkey, all haplotypes were different from each other
only one base in different positions. Our Orosanga samples
were similar with different degrees to other compared groups
but create a separate branch from other samples. Two main
branches were obtained in the dendrogram generated by
using 28S rDNA sequence data. Apprivesa sp., Pseudoflatoides
sp., R. marginalis, Scolypapa sp., P. confuse, R. shantungensis,
Privesa sp. were in the first branch. Our Orosanga samples
were situated the main branch with this group and placed
a separate line from these samples. R. simulans GenBank
sample situated the second branch. Ak et al. (2015) indicated
that the species distributed in eastern Black Sea area is R.
simulans. But detailed morphological examinations were
showed this species is O. japonica and 28S rDNA region
results showed the difference from R. simulans and other
Ricaniidae, Flatidae groups. According to the EPPO Global
Database, O. japonica was collected for the first time in Rize,
Turkey in 2007 (EPPO Reporting Service No: 05-2016/Num.
article: 2016/100). Also, they implied the confusing situation
of the Ricania and Orosanga species in Turkey. Demir (2009)
also collected Orosanga specimens from the eastern Black Sea
region of Turkey and identified whole samples as O. japonica.
Furthermore, the distribution of R. simulans is limited with
China, Taiwan, India, and Japan, the distribution of O.
japonica include Ukraine Georgia, Bulgaria, Iran, and Turkey
together with abovementioned areas, though (Bourgoin
2017, Demir 2018, Hayashi and Fujinuma 2016, Mozaffarian
2018).

Annual variation of the population

O. japonica has received more attention locally related
to the polyphagous sap-feeding behavior and population
persistence of the study area in the eastern Black Sea coastal
zone since 2009. Our results showed that the most abundant
area varies monthly and yearly, but generally Rize city and
its towns slightly have more Orosanga specimens than the
other study areas. The results in 2014 and 2015 showed the
increasing trend for the abundance for the Trabzon city and
towns. Ak et al. (2015) noted that the most abundant area for
the Orosanga specimens is Kemalpaga. Our results indicated
that the hatchling time of the eggs varied yearly and changed
from the first week to the fourth week of May and our findings
correlated with the results of Ak et al. (2015). Ak et al (2015)
stated that hatchling time of eggs was the last week of May
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in 2009 and 2011, but they found that in 2010 the hatchling
time was the second week of May. Our results indicated that
O. japonica prefers to stay and feed fresh shoot on blueberry,
grape, tea, kiwi, bean, cucumber, etc. and gives one generation
of a year. Avidzba and Bobokhidze (1982) reported the same
situation for Abkhazia and also noted that it has a wide range
of host in that area. Dzhashi et al. (1982) reported that the
species has one generation for a year in southern Georgia, but
the hatchling time of the eggs starts about one month before
Turkey. Tayutivutikul and Kusigemati (1992) indicated that
O. japonica has a two generations in Taiwan condition. They
also noted that nymphs were appeared in from May to July
and from August to October, and adults appeared from June
to November in 1988. This can be explained by the climatic

and vegetational differences between the regions.

Agricultural fields are not large in the study area and
vegetable production is limited to families need themselves
in the eastern Black Sea region of Turkey. Bean, maize
production is very popular for the areas related to eating
habits. But nymphs and adults of O. japonica are showed
serious pressure on agricultural productions related to the
polyphagous sap-feeding behavior. Tea and kiwifruit, which
are the most cultivated plants in the region, both plants host
for possible feeding and egg laying area for the O. japonica.
Tea and kiwifruit farming is very important related to the
primary source of income for the inhabitants. Therefore,
population increase trends and lack of control facilities is very
important for the area and primarily agricultural production.
According to the results of this study, it is understood that
effective control methods should be developed because
the timing of tea, kiwi and other important crop harvests

coincides with the most intense period of O. japonica.

In conclusion, this is the first annual variation and
population genetic study of O. japonica which confirms the
high population density and possible molecular separation of
the species with 28S rDNA region. Our results also showed
the existence of one lineage of O. japonica and provided
clues about distribution patterns of the species. Our results
suggested highly homogenous and genetically differentiated
groups from Sarp to Giresun along the Black Sea coastal

zone.
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OZET

Orosanga japonica (Melichar, 1898), Dogu Karadeniz kiy1

bolgesinde dagilan istilaci tiirlerden biridir. Bu ¢aligmanin
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amaci, popiilasyonlarin yillik degiskenligini belirlemek
farkli
araglarla ¢ozmektir. Bu amagla ornekler, yillik degisimleri

ve tiriin Tirkiye'deki taksonomik problemini
aragtirmak amaciyla Dogu Karadeniz Bolgesi kiyr hatti
boyunca Artvin, Rize, Trabzon illerinden 14 farkli noktadan
ve molekiller ayrimi saglamak igin 15 farkli noktadan
toplanmustir. Popiilasyon sayimlar: iki yil boyunca mayis-
eylil aylar1 arasinda (2014-2015) yapilmustir. 2014 yilinda
popiilasyonlar genellikle mayista nimf agamasinda ve ergin
yogunluklar1 ¢ok diisitk olarak bulunmustur. Bu durumun
aksine 2015 yili mayis ayinda erginlere rastlanmamigtir. En
yogun ergin popiilasyonu 2014 yilinda temmuz ve agustos,
2015te ise agustos ve eylil aylarinda goriilmiistiir. 28S
bolgesi DNA dizilerine dayanarak, 6 haplotip bulunmustur.
28S rDNA kullanilarak olugturulan dendrogramda iki
ana dal belirlenmistir. Molekiiler veriler, 6rneklerimizin
bazi Ricaniidae ve Flatidae GenBank ornekleriyle birlikte
ana kolda, fakat farkli bir dalda oldugunu gostermistir.
Ricania simulans GenBank 6rnegi ikinci dalda yer almistir.
Tiirkiyenin Dogu Karadeniz Bolgesinden toplanan
orneklerin ayrintili morfolojik incelemelere gére O. japonica
oldugu belirlenmis ve molekiiler sonuglar diger Ricaniidae

orneklerinden ayrilabilecegini gostermistir.

Anahtar  kelimeler: Hemiptera, Orosanga

Ricaniidae, yillik dalgalanma, 28S rDNA

japonica,
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The study was aimed to determine the aphid species and their natural enemies in
alfalfa (Medicago sativa L.) fields in the Canakkale and Balikesir provinces, called
the South Marmara Region, of Turkey. Specimens of the aphids and their natural
enemies were collected from 35 different alfalfa fields in the both province
between March and September from 2017 to 2018. As a result of the evaluation
of the specimens, three aphid species, Acyrthosiphon (Acyrthosiphon) pisum
(Harris, 1776), Therioaphis (Pterocallidium) trifolii (Monell, 1882) and Aphis
(Aphis) craccivora Koch, 1854 were identified. Also, in total 25 natural enemy
species belong to Coccinellidae (Coleoptera), Syrphidae (Diptera), Miridae and
Nabidae (Hemiptera), Chrysopidae and Hemerobiidae (Neuroptera) family
and Aphidiinae (Hymenoptera: Braconidae) subfamily were determined. These
results shows that the alfalfa fields in Canakkale and Balikesir provinces have
rich diversity in terms of both aphid pests and their natural enemies. As a result,
it is thought that these data will be a guide the determination of the biological
control strategies against aphid pests in alfalfa fields.

GIRIS

Yem bitkileri igerisinde gerek besin degeri gerekse iiretim
kolaylig1 agisindan 6nemli bir iiriin olan yonca (Medicago
sativa L.) farkli iklim ve toprak kosullarina kolaylikla uyum
saglayabilen, diinyada en ¢ok vyetistiriciligi yapilan ve en
eski olan yem bitkilerinin baginda gelmektedir (Hanson and
Barnes 1988, Kaya 2018, Michaud et al. 1988, Saruhan ve
Kusvuran 2011, Tamer et al. 1997, Walton 1983). Diinyada
yonca yetistiriciligi yaklastk 4000 yildir siiregelmektedir
(Yuegao and Cash 2009). Genel olarak hayvan besini olarak
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kullanilmak tizere tiretimi yapilan yem bitkileri arasinda
digerlerine oranla hektar bagina daha fazla protein miktarina
sahiptir (Rakhshani etal. 2009). Tiirkiye yonca iretim alanlar1
ve tretim miktar1 bakimindan oldukga genis bir potansiyele
sahiptir. Ulkemizde 2018 yili verilerine gére yaklagik 6.3
milyon dekar ekili alandan yaklagik 17.5 milyon ton yonca
tiretimi gerceklestirilmistir. TR 22 Giliney Marmara Bolgesi
olarak da adlandirilan Canakkale ve Balikesir illerinin
bulundugu bélge ise yaklasik 550 bin ton yonca ile iilke
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iiretiminin yaklagtk %0.3’tine katki saglamaktadir (TUIK
2018).

Tim diinyadaki tarim alanlarinda oldugu gibi yonca
yetistirilen alanlarda da zararli bocek tiirleri o6nemli
ekonomik kayiplara sebep olabilmektedir (Summers 1998).
Bu zararlilar arasinda, yaprakbitleri (Hemiptera: Aphididae)
hizli tireme kabiliyetleri ve hayat dongiilerini kisa siirede
tamamlamalari gibi 6zelliklerinden dolay1 yonca alanlarinda
onemli zararlar meydana getirebilmektedir (Jovi¢i¢ et al.
2016). Yaprakbitleri yonca iizerinde direkt bitki 6zsuyu
ile beslenerek verdigi zararin yaninda bitki patojeni viriis
hastaliklarinin  da tagiyiciigini  yaparak indirekt olarak
zarar meydana getirmektedir (Franz et al. 1998, Katis
et al. 2007). Ayrica, beslenme sonucunda yapraklarin
diizensiz gelismesini takiben bitkide bodurluk ve yogun
balli madde salgilanmasi sonucu fotosentez miktarimimn
azalmas1 da yaprakbitlerinin yonca zerinde meydana
getirdigi onemli zararlar arasindadir (Summers et al. 2007).
Yonca alanlarinda bulunan yaprakbitleri diinyada en sik
rastlanan ve en fazla ekonomik kayba sebep olan yonca
viriislerinden Yonca mozaik viriis (Alfalfa Mosaic Virus -
AMV)’tiniin vektorligiini yapmaktadir (Bol 2010). Yonca
tizerinde ekonomik kayiplara sebep oldugu belirlenen en
onemli yaprakbiti tirleri Acyrthosiphon pisum (Harris),
Therioaphis trifolii (Monell) ve Aphis craccivora Kochdur
(Bankowska et al. 1975, Grimm 1972, Holtkamp 1983,
Jovi¢i¢ et al. 2016, Rakhshani et al. 2009). Bu tiirlerin yan
sira Acyrthosiphon kondoi Shinji ve nadir de olsa Aphis fabae
Scopoli ve Nearctaphis bakeri (Cowen)de konuk¢u olarak
yonca bitkisini tercih edebilmektedir. Bu tiirlerden Orta Asya
kokenli olan (Gonzélez et al. 1978) ve Avrupada simdilik
Yunanistan ve Fransada tespit edilen, yayilim alanini giinden
giine arttiran ve istilaci bir tiir olarak tanimlanan (Coeur
dacier et al. 2010) A. kondoi tilkemizde ilk kez Akyildirim
(2010) tarafindan Lathyrus sp. (Fabaceae) iizerinde kayit
edilmistir. Ancak bu tiiriin iilkemizde yonca tizerinde bir
kaydmna rastlanilmamigtir. Ulkemizde yonca alanlarinda
yaprakbitleri basta olmak tizere ekonomik kayip meydana
getiren zararli ve faydali tiirleri belirlemeye yonelik 6nceki
yillarda yapilan ¢aligmalar mevcuttur (Anay ve Kornosor
2000, Erol ve Karagoz 1996, Kaya 2018, Tamer et al. 1997).

Yonca alanlarinda zararhi yaprakbitleri Coccinellidae,

Syrphidae, Chrysopidae, Braconidae familyalar1 ve
Hemiptera takimindan bazi genel avcr tiirler olmak {izere
¢ok sayida predator ve parazitoit dogal digman tiri ile
yakin iligki icerisindedir (Rakhshani et al. 2009). Ozellikle
organik yonca yetistiriciliginde zararli yaprakbitlerinin
miicadelesi amaciyla dogal diigmanlarin kullanimi en

onemli entegre miicadele stratejilerinden birisidir (Summers
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1998). Bu sebeplerden dolay: yiiksek miktarda yonca tiretim
potansiyeline sahip olan iilkemizde bu yem bitkisinin en
onemli zararhlarindan olan yaprakbitlerinin ve onlarin
biyolojik miicadelesinde etkili bir sekilde kullanilma imkan:
olan dogal diismanlarinin belirlenmesinin 6nemi ortaya

¢ikmaktadir.

Bu durum dogrultusunda, bu ¢alisma ile iilkemizin Giiney
Marmara Bolgesi olarak da bilinen Canakkale ve Balikesir
illerinde yonca yetistiriciligi yapilan alanlardaki yaprakbiti

tirleri ve onlarin dogal diigmanlarinin tespit edilmesi

amaglanmustir.
MATERYAL VE METOT
Yonca alanlarinda bulunan yaprakbitleri ve dogal

diigmanlarinin belirlenmesi amaci ile 6rneklemeler, Giiney
Marmara Bolgesinde bulunan Canakkale ve Balikesir
illerinde yonca tiretiminin daha yogun yapildig1 bolgelerde
2017 ve 2018 yillarinda mart ve eyliil aylar1 arasinda iki
haftalik periyotlarda gergeklestirilmistir. Her iki ilde de
toplam 35 farkli yonca tarlasindan hem yaprakbitleri hem de
dogal diisman 6rnekleri toplanmigtir. Yaprakbitleri ve dogal
diigmanlar, tarlalari homojen olarak temsil edecek sekilde
gozle kontrol, elle toplama, emgi tiipii ve atrap ile olacak
sekilde 6rneklenmistir.

Bu tarlalarmin ~ farkli

bolgelerindeki bitkilerin sap, siirgiin ve yapraklari kontrol

ama¢ dogrultusunda yonca
edilerek {izerinde bulunan yaprakbitleri teshis edilmesi
amaciyla, igerisinde %70 etil alkol olan Eppendorf tiiplerine
yeterli miktarda ergin kanatsiz, kanatli ve nimf bireyler
olacak sekilde toplanmustir. Dogal diismanlardan predator
tirlerin tespit edilmesi amaci ile yaprakbiti drneklemesi
esnasinda koloni tizerinde goriilen predatorler gerek el
ile gerekse de emgi tiipii yardimiyla 6rnekleme siselerine
alinmigtir. Ayrica, arazinin kdgegenlerinden girilerek araziyi
homojen olarak temsil edecek sekilde atrap sallanmis ve
toplanan Coccinellidae familyas: ve Hemiptera takimlarina
ait predatorler 6rnekleme siselerine alinarak etiketlenmistir.
Syrphidae familyas1 ve Neuroptera takimlarina ait predator
tirlerin daha saglikli tespit edilebilmesi i¢in yonca {izerinde
bulunan yaprakbiti kolonisi tizerinde predatdr tiirlerin
larvalar1 bulunan bitki kisimlari laboratuvara getirilerek
kiltir kafeslerine alinmis ve ergin olmalar1 saglanmistir.
Ergin hale gelen Syrphidae familyas: ve Neuroptera
takimlarina ait predatér tirler 6ldiirme kavanozlarinda
oldiiriildiikten sonra koleksiyonlar1 yapilarak teshise hazir
hale getirilmistir. Yaprakbiti dogal diismanlarindan parazitoit
tirlerin Orneklenmesi amaciyla yonca tarlalarinda gozle
kontroller yapilarak {izerinde mumyalanmis yaprakbitlerinin

bulundugu bitki kisimlar: kesilerek plastik kutular icerisine
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koyularak ergin parazitoitlerin bireylerin elde edilmesi
amaciyla laboratuvara getirilmistir. Laboratuvara getirilen
dogal ditsman 6rneklerinden predator tiirlerin ergin bireyleri
etil asetat kullanilarak oldiirme sigelerinde oldirtilmiis ve
uygun sekilde ignelenerek teshise hazir hale getirilmistir.
Larva veya nimf déneminde olan predatorler ise igerisinde av
yaprakbitlerinin bulundugu ve nem birikmesini engellemek
icin kapak kismimin til ile kaplandigi plastik kutular
icerisine aliarak iklimlendirme odasinda (25 °C sicaklik,
%65 nem, 16:8 L:D 1siklanma) ergin olmalar1 beklenmistir.
Daha sonra ergin olan predatorler de ignelenerek teshise
hazir hale getirilmistir. Ergin parazitoitlerin elde edilmesi
amaci ile mumyalanmis yaprakbitleri tarafimizdan 6zel
tasarlanan parazitoit ¢cikarma kutularina alinmis ve kutularin
6n kismina bulunan cam tiiplere ¢ikis yapan ergin parazitoit
bireyler %70 etil alkol bulunan Eppendorf tiiplerine alinarak

teshise hazir hale getirilmistir.

Yaprakbitlerinin teshisi i¢in oncelikle Hille Ris Lambers
(1950)’in onerdigi yonteme gore preparatlari yapilmustir.
Yaprakbiti preparatlarinin tiir teshisleri LEICA DM 2500
mikroskop, MC 170 HD kamera ve LAS 4.1 versiyon
programi kullanilarak Blackman and Eastop (2006, 2018)’a
gore yapilmistir. Yaprakbitlerinin tiir teshisleri sorumlu yazar
tarafindan yapilmis ve tiirlerin kalici preparatlar1 Canakkale
Onsekiz Mart Universitesi, Ziraat Fakiiltesi, Bitki Koruma

Boliimiinde saklanmaktadir.

Yaprakbitlerinin predator ve parazitoit dogal diismanlarinin
ergin bireyleri koleksiyon haline getirildikten sonra gerekli
bilgileri etiketlenerek teshis i¢in uzmanlara gonderilmistir.
Predator tiirlerden Coccinellidae familyasina ait tiirlerin
teshisleri Dr. Ogr. Uyesi Derya SENAL (Bilecik Seyh Edebali
Universitesi, Ziraat ve Doga Bilimleri Fakiiltesi, Bitki
Koruma Boliimi, Bilecik, Tiirkiye), Syrphidae familyasina
ait tiirlerin teshisleri Dr. Zorica NEDELJKOVIC (BioSense
Institute-Research Institute for Information Technologies
in Biosystems, Novi Sad, Serbia), Miridae ve Nabidae
familyalarina ait tirlerin teshisleri Dr. Giilten YAZICI
(Ankara Zirai Miicadele Merkez Arastirma Enstitisi,
Tarimsal Fauna ve Mikroflora Boliimii, Ankara, Tiirkiye) ve
parazitoit tiirlerden Aphidiinae altfamilyasina ait tiirlerin
teshisleri Prof. Dr. Zeljko TOMANOVIC (University of
Belgrade, Institute of Zoology, Faculty of Biology, Belgrade,
Serbia) tarafindan yapilmistir. Bu ¢alismada tespit edilen
predator ve parazitoit tiirlerin 6rnekleri uzmanlarin kigisel

koleksiyonlarinda muhafaza edilmektedir.

SONUCLAR VE TARTISMA

Canakkale ve Balikesir illerinde 2017 ve 2018 yillarinda

yuriitiilen arazi siirveylerinin sonucunda yonca alanlarinda

23

zararlh Aphididae familyasina ait 3 yaprakbiti tiirii tespit
edilmistir. Bu tiirler Acyrthosiphon (Acyrthosiphon) pisum
(Harris), Therioaphis (Pterocallidium) trifolii (Monell)
ve Aphis (Aphis) craccivora Kochdur. Yapilan siirveyler
sonucunda her iki ilde de en yaygin olarak tespit edilen
tir, Orneklemelerin yapildig1 bitiin tarlalarda (%100)
tespit edilen A. pisum olmustur. Daha sonraki en yaygin
tiriin ise Ornekleme yapilan 35 tarlanin 27’sinde (%77)
bulundugu belirlenen T. trifolii oldugu tespit edilmistir.
Diger tespit edilen tiir olan A. craccivora’ya ise siirveylerin
yapildig1 tarlalarin sadece 10 tanesinde (%28.5) rastlanilarak
diger tiirlere oranla olduk¢a nadir oldugu belirlenmistir.
Ayn1 zoocografya igerisinde bulundugumuz ve Tiirkiye'ye
yakin bélgelerde yer alan Iran ve Sirbistanda yonca iiretim
alanlarinda yapilan siirveylerde de bu ¢aligmada tespit edilen
yaprakbitleri belirlenmistir. Iran’in Isfahan bélgesinde yonca
alanlarinda yapilan Orneklemeler sonucunda belirlenen
ti¢ yaprakbiti tirtiinden T. trifolinin en yogun bulunan tiir
oldugu ve onu A. pisum’un izledigi tespit edilmistir. Diger
tir A. craccivoranin ise yonca alanlarinda daha az yogun
bir popiilasyona sahip oldugu belirtilmistir (Rakhshani et
al. 2009). Sirbistanda yapilan diger bir ¢aligmada benzer
sekilde bolgedeki yonca alanlarinda yukarida bahsedilen ti¢
tiiriin tespit edildigi belirtilmistir. Yapilan stirveylerde yonca
alanlarinda istilac1 bir tiir oldugu belirtilen (Coeur d’acier
et al. 2010) A. kondoi'ye ise rastlanilmadig bildirilmistir
2016).

yaprakbitlerini belirlemeye yonelik yiiriitilen ¢alismalar

(Jovici¢ et al. Tiirkiyede yonca alanlarindaki
incelendiginde; Ghavami ve Ozgiir (1999) tarafindan
Adana bolgesinde yapilan siirveylerde yonca alanlarinda
zararli yaprakbitlerinden A. craccivora ve A. pisum’un
varlig1 bildirilmistir. Ayrica bu ¢aliymada en ¢ok rastlanan
yaprakbiti tiirliniin ise A. craccivora oldugu belirtilmigtir.
Tamer et al. (1997) Ankara ve Konyada korunga ve
yonca alanlarinda yurittikleri ¢alismalarin sonucunda
yaprakbitlerinden A. pisum, A. craccivora ve T. trifoliinin
diigitk yogunluklarda bulunduklarini rapor etmislerdir.
Benzer bir ¢alismada Kaya (2018), Hatay ili yonca iiretim
alanlarindaki zararli ve faydali tirleri aragtirmigtir. Bu
¢alismada yonca alanlarinda Aphididae familyasina ait
yaprakbitlerinden yukarida bahsedilen {i¢ yaprakbitine
ilave olarak Aphis fabae Scopolinin de tespit edildigini
bildirmistir. Ayrica, yaprakbitlerinden en yaygin bulunan
tiriin ise %50.52 bulunma orani ile A. pisum oldugunu da
bildirmistir. Genel olarak bir ¢ergeve ¢izmek gerekirse hem
mevcut ¢aliymada hem de farkli bolge ve iilkelerde yonca
alanlarinda yapilan ¢alismalarda ¢ogunlukla ii¢ yaprakbiti
tird tespit edilmektedir. Bu ¢alijmada Canakkale ve Balikesir
illeri yonca tiretim alanlarinda tespit edilen yaprakbitleri ve
dogal diismanlari Cizelge 1'de verilmistir.
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Cizelge 1. Canakkale ve Balikesir illerinde 2017-2018 yillarinda yonca alanlarinda tespit edilen yaprakbitleri ile parazitoit ve

predatorleri
Parazitoit ve Predator Tiirler Birey Oran Yaprakbiti Tiirleri
Sayis1 (%)
Coccinellidae (Coleoptera) Acy ZZZS:E:hOH Cr:f; ths)ra Yhi:;g;ﬁhis
Adalia bipunctata (Linnaeus) 1 0.27 +
Adalia decempunctata (Linnaeus) 1 0.27 +
Coccinella septempunctata Linnaeus 173 46.5 + + +
Coccinula quatuordecimpustulata (Linnaeus) 27 7.26 + +
Exochomus (Parexochomus) nigromaculatus Goeze 2 0.54 + +
Hippodamia (Hemisphaerica) tredecimpunctata Linnaeus 2 0.54 +
Hippodamia variegata Goeze 16 4.3 + +
Propylea quatuordecimpunctata (Linnaeus) 41 11.0 + +
Psyllobora vigintiduopunctata (Linnaeus) 5 1.34 + +
Scymnus apetzi Mulsant 4 1.08 + +
Scymnus pallipediformis Gunther 6 1.61 + +
Scymnus rubromaculatus (Goeze) 2 0.54 +
Scymnus quadriguttatus Firsch et Kreissl 2 0.54 +
Syrphidae (Diptera)
Episyrphus balteatus (de Geer) 1 0.27 +
Eupeodes corollae (Fabricius) 5 1.34 +
Melanostoma mellinum (Linnaeus) 4 1.08 +
Scaeva pyrastri (Linnaeus) 2 0.54 + +
Sphaerophoria scripta (Linnaeus) 4 1.08 + +
Sphaerophoria rueppelli Wiedemann 4 1.08 +
Miridae (Hemiptera)
Deraeocoris (Camptobrochis) serenus
(Douglas & Scott) ! 0.27 *
Nabidae (Hemiptera)
Nabis pseudoferus Remane 4 1.08 +
Chrysopidae
Chrysoperla carnea (Stephens) 14 3.76 + +
Hemerobiidae 2 0.54 +
Aphidiinae (Hymenoptera: Braconidae)
Aphidius ervi Haliday 14 3.76 +
Aphidius banksae Kittel 35 9.41 +

Toplam Birey Sayis1 ve Oran (%) 372 100
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Yonca alanlarinda yiiriitilen siirvey ¢aligmalarinda
yaprakbitlerinin yan1 sira onlarin biyolojik miicadelelerinde
6nemlibir rol oynayan predator ve parazitoit dogal diismanlari
da tespit edilmistir. Caligma sonucunda Coccinellidae
(Coleptera) familyasindan 13 tiir, Syrphidae (Diptera)
familyasindan 6 tiir, Miridae ve Nabidae (Hemiptera)
familyalarindan birer tane olmak tizere 2 tiir, Chrysopidae
familyasindan 1 tiir, Hemerobiidae familyasindan 1 tiir ve
Aphidiinae (Hymenoptera: Braconidae) altfamilyasindan
2 tiir olmak tizere toplamda 25 dogal diigman tiirii tespit

edilmistir (Cizelge 1).

Predatdr bocekler ciddi ekonomik kayiplara sebep olabilen
zararll tirlerin popiilasyonlarin1  baski altina almada
oldukca etkili sonuglar ortaya koyabilmektedir. Ozellikle
Coccinellidae familyasia ait tiirler yaprakbiti, kabuklubit,
beyazsinek, trips ve unlubit 6nemli tarimsal zararhlarin
biyolojik miicadelesinde basariyla kullanilmaktadir (Magro
et al. 2010). Ayni sekilde bir diger 6nemli familya olan
ve ¢icek sinekleri olarak bilinen tiirleri iceren Syrphidae
familyas: yaprakbitlerinin en bilinen dogal diiyman tiirlerini
barindirmakta ve hem tarimsal hem de sera alanlarindaki
birgok zararli tiirin biyolojik miicadelesinde oldukga
onemli bir role sahiptir (Chambers 1988, Leroy et al. 2010).
Bu ¢alismada, predatorlerden en yaygin olarak belirlenen
familya Coccinellidae olurken en yaygin olarak belirlenen
tir ise C. septempunctata (%46.5) olmustur. Bu predatdriin
calismada tespit edilen ii¢ yaprakbiti ile beslendigi ve
hemen hemen &rnekleme yapilan biitiin alanlarda dagilim
gosterdigi belirlenmistir. Predatorlerden ikinci en yaygin
olarak tespit edilen tiir ise P quatuordecimpunctata (%11.0)
olarak belirlenmistir. Bu predatoriin de A. pisum ve T. trifolii
ile beslendigi ve bolgede genis bir dagilim alanina sahip
oldugu saptanmstir. Bir diger énemli familya ise yaprakbiti
predatorlerinden 6nemli tiirleri igeren Syrphidae familyasi
olmugtur. Canakkale ve Balikesir ili yonca alanlarinda bu
familyaya ait 6 tiir tespit edilirken en fazla ergin birey elde
edilen tir ise E. corollae (%1.34) olmustur. Diger tespit
edilen predatorler ise daha ¢ok genel predator olarak
adlandirilan ancak yaprakbitleri iizerinde de yaygin olarak
gortlen Miridae, Nabidae, Chrysopidae ve Hemerobiidae
familyasindan tiirler olmustur (Cizelge 1).

Yaprakbitlerinin biyolojik miicadelesinde en etkili dogal
diisman gruplarindan birisi de Aphidiinae alt familyasinda
yer alan parazitoit tirleridir. Bu parazitoitler ¢ogunlukla
yaprakbitlerine ozellesmis ve farkli bitkiler {izerinde
beslenen  yaprakbitlerinin  biyolojik  miicadelesinde
6nemli rol oynamaktadirlar (van Emden 1995, van
Emden and Harrington 2007). Bu ¢alismada, parazitoit

tirlerden yaprakbitlerinden A. pisum iizerinde Aphidinae
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altfamilyasina ait A. ervi (%3.76) ve A. banksae (%9.41)
olmak tizere iki tiir tespit edilmistir. Yapilan 6rneklemelerde
A. banksae'nin A. ervi'ye gore bir miktar daha fazla yogun
oldugu belirlenmistir. Ancak genel olarak predator tiirler ile
karsilastirildiginda parazitoitlerin yogunlugunun daha az
oldugu gozlenmistir. Aphidiinae altfamilyasina ait parazitoit
tirler tiim diinyada yarim yiizyildan fazla zamandir yonca
alanlarindaki yaprakbitlerine karst etkili bir biyolojik
miicadele ajani olarak kullanilmaktadir (Summers 1998).
Ulkemizde sadece yonca alanlarinda zararli yaprakbitlerinin
parazitoitlerini belirlemeye yonelik yapilan ayrintili bir
¢alismaya rastlanmamistir. Bu ¢aligmada belirlenen yonca
yaprakbitleri parazitoitlerinin bu konuda en azindan bir baks
ag1s1 yaratacagl ve yapilacak ¢aligmalara onciiliik edebilecegi
diistiniilmektedir. Bu konuda yapilan bir ¢alismada Avrupada
yonca alanlarindaki yaprakbitlerinin parazitoit tiirleri
Ghaliow et al. (2018) tarafindan incelenmistir. Calisma
sonucunda A. pisum, A. craccivora ve T. (P) trifolii i¢in
Aphidiinae familyasina bagli toplam 20 parazitoit tiir rapor
edilmistir. Bu sonu¢ Avrupa kitasina komsu olan ve yem
bitkilerinden ozellikle yonca iiretim potansiyelinin yiiksek
oldugu tlkemizde, yoncanin en oOnemli zararlilarindan
olan yaprakbitlerinin parazitoitlerinin sayisinin  iilke
capinda genis alanlarda yapilacak ¢aligmalarla artabilecegini

gostermektedir.

Yonca alanlar1 zararlilar bakimindan yogun olmasinin yan
sira icerisinde barindirdigi dogal diigman sayisinin da fazla
olmas1 nedeniyle biyolojik miicadelesi bakimindan olduk¢a
Snemli bir yere sahiptir. Ulkemizde bunu destekleyecek bazi
calismalar da bulunmaktadir. Ghavami ve Ozgiir (1999)
tarafindan Adana bolgesi yonca alanlarinda yaprakbiti
predatorlerinden Coccinellidae familyasina ait 8 tir
[Scymnus levaillanti Mulsant, Adonia variegata (Goeze),
Coccinella  septempunctata L., Scymnus pallipedijormis
Giinther, Propylaea quatuordeeimpuctata (L.), Platynaspis
luteorubra (Goeze), Scymnus flagellisiphonatus (Firsch) ve
Scymnus subvillosus (Goeze)] ve Syrphidae familyasindan
4 tir [Metasyrphus corollae (E), Sphaerophoria scripta
(L.), Episyrphus balteatus (De Geer) ve Melanostoma
mellinum (L.)] tespit edilmistir. Benzer bir ¢aligmada
Tamer et al. (1997), Ankara ve Konya illerinde yonca ve
korunga alanlarinda yiiriittiikleri ¢aligmada predatorlerden
Coccinellidae familyasindan 6 [C. septempunctata, Adonia
variegata (Goeze), Coccinula quatuordecimpunctata (L.),
Psyllobora vigintiduopunctata (L.), P. quatuordecimpunctata
ve Scymnus frontalis Fabr], Nabidae familyasindan 2
(Nabis puctatus C. ve N. pseudoferus Rem.), Anthocoridae
familyasindan 2 [Orius niger (W.), O. minutus (L.)], Miridae
familyasindan 1 (Deraeocoris serenus D.gl.Sc.) ve Syrphidae

familyasindan 4 (M. corollae, M. mellinum, S. scripta ve E.
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balteatus) tiirti rapor etmislerdir.

Ulkemizde hayvan beslenmesinde zengin protein igerigi
bakimindan yogun olarak vyetistiriciligi yapilan yem
bitkilerinin baginda gelen yonca alanlarinda hem zararh
hem de faydali tiirler bakimindan olduk¢a zengin bir
Ozellikle  iilkemizdeki
yonca vyetistiriciliginde ¢ok fazla kimyasal uygulamalara
bu  alanlardaki

zenginligini de arttirmaktadir (Ghavami ve Ozgiir 1999,

cesitlilik  oldugu gorilmektedir.

bagvurulmamasi dogal  dengenin
Kaya 2018, Tamer et al. 1997). Yapilan ¢alismalar ve
mevcut bu ¢alismanin sonuglar1 incelendiginde yonca
alanlarindaki dogal diigmanlarin zararl tiirlerden ozellikle
ciddi

ekonomik zararlar olusturmasinin Oniine ge¢mektedir.

yaprakbitlerinin  popiilasyonlarin1  baskilayarak
Sonug olarak, iilkemizde yonca alanlarindaki dogal dengeyi
anlayabilmek ve biyolojik miicadele planlamalarinda daha
etkin bir sekilde kullanabilmek amaciyla ozellikle parazitoit
tirlerin belirlenmesine yonelik ¢alismalarin arttirilmasi ve
yonca alanlarindaki dogal diismanlarin desteklenmesi ve

korunmasinin faydali olacagi kanisina varilmistir.

TESEKKUR

Bu ¢alisma sorumlu yazarin doktora tezinin bir kismindan
hazirlanmigtir. Ayrica, bu ¢alismanin bir kismi 2017 yilinda
Nevsehirde diizenlenen ‘10* International Symposium on
Aphids’ isimli kongrede “Diversity of Aphids in Alfalfa Fields
in the Canakkale and Balikesir Provinces of Turkey” bashikli

poster bildiri olarak sunulmustur.

OZET

Bu galisma ile Tiirkiye'nin Giiney Marmara Bolgesi olarak
da adlandirllan Canakkale ve Balikesir illerindeki yonca
(Medicago sativa L.) yetistirilen alanlarda bulunan yaprakbiti
tiurleri ve onlarin dogal

Yaprakbitleri

ornekleri 2017 ve 2018 yillarinda mart-eylil aylar1 arasinda

diismanlarinin  belirlenmesi

amaglanmustir. ve dogal diismanlarinin
her iki ilde bulunan 35 farkli yonca tarlasindan toplanmustir.
Orneklerin  degerlendirilmesi sonucunda Acyrthosiphon
(Acyrthosiphon)  pisum  (Harris, 1776),  Therioaphis
(Pterocallidium) trifolii (Monell, 1882) ve Aphis (Aphis)
craccivora Koch, 1854 olmak iizere ti¢ yaprakbiti tiirii teshis
edilmigtir. Ayrica, Coccinellidae (Coleoptera), Syrphidae
(Diptera), Miridae ve Nabidae (Hemiptera), Chrysopidae
ve Hemerobiidae (Neuroptera) familyalar1 ve Aphidiinae
(Hymenoptera: Braconidae) altfamilyasina ait olmak
tizere toplamda 25 dogal diisman tiirii tespit edilmigtir. Bu
sonuglar Canakkale ve Balikesir illerindeki yonca alanlarinin
hem zararli yaprakbitleri hem de onlarin dogal diigmanlari
agisindan zengin bir gesitlilige sahip oldugunu gostermistir.

Sonug olarak, bu verilerin yonca yetistirilen alanlardaki
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zararli yaprakbitlerine kars1 biyolojik miicadele stratejilerinin
belirlenmesinde bir rehber olacag: diisiniilmektedir.

Anahtar kelimeler: zararli yaprakbiti, predator, parazitoit,

Medicago sativa, Giiney Marmara
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A survey study was performed to determine weed species in sunflower cultivation
fields in the Ankara province in 2014 and 2015. Surveys were conducted in 392
sampling points sunflower cultivation areas of Ankara province. Field surveying
was done in Ayas, Bala, Beypazari, Golbagi, Giidill, Haymana, Kalecik, Polatls,
and Sereflikochisar districts where representing approximately three quarter of
all sunflower fields. Forty-eight weed species belonged to 23 families were found

in the fields. The families most commonly found were Asteraceae (9 species),

Poaceae (6 species) and Fabaceae (3 species). The most common weed species were
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Acroptilon repens, Amaranthus retroflexus, Chenopodium album, Convolvulus

arvensis, Orobanche ramosa, Sinapis arvensis, and Xanthium strumarium, with

1.53, 2.56, 2.24, 1.76, 3.18, 4.32, and 5.65 weeds m?, respectively.

GIRIS

Asteraceae familyas: ierisinde yer alan gekirdekleri ve yag:
i¢in yetistirilen aycicegi (Helianthus annuus L.), ierdigi
yiizde 65-70’lik yag oranindan dolay: en 6nemli yag bitkileri
arasinda yer almaktadir. Aycicegi yagi, yemeklik kalitesi

yoniinden tercih edilen bitkisel yaglar arasinda ilk siray1

almaktadir.

Tiirkiyede ¢ogunlukla yaglk olarak yetistirilen aygigegi,
genelde Trakya-Marmara Bolgesinde yogunlagmis iken,
cerezlik iiretimi ise, ¢ogunlukla I¢ ve Dogu Anadolu
Bolgelerinde, az miktarda da diger bolgelerde yapilmaktadir.
Ankarada aycicegi tiretimi mekanizasyona uygun bir bitki

olmast ve vyetistiriciliginde fazla isgiici gerektirmemesi
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nedeniyle, yildan yila artmaktadir. Cerezlik aygiceginin
258.217 da alanda, yaglk aygigeginin ise 50.921 da alanda
ekimi yapilmakta ve 27.799 ton gerezlikten, 9.304 ton da
yaglik aygiceginden iiriin elde edilmektedir (TUIK 2018).

Aycigeginde verimi sinirlayan en biiyiik problemlerin
basinda yabanci otlar gelmektedir. Aygigegi bitkisinin erken
gelisme doneminde tarlada yabanci ot bulundugu zaman
erken yabanci ot miicadelesi yapmak, en 6nemli yetistirme
teknikleri arasinda kabul edilmektedir. Ciinkii yabanci otlarin
en 6nemli zarar1 bu donemde olmaktadir. Tarlada yabanci
otlarin varligr durumunda aygigegi i¢in ¢ikisi takiben ilk 4-5

hafta ¢ok kritiktir. Ciinkii miicadele basarisiz olursa tirtinde
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%60’ a varan oranda azalma meydana gelebilir. Aycigegi
basarili bir sekilde yetistirilirse yabanci otlarla daha bagarilt
rekabet etme egiliminde olur. Aygicegi ekim alanlarinda
yabanci ot miicadelesi aragtirmalarindaki en son egilim ise
herbisit kullanimini azaltmak i¢in ¢evrenin etkisini en aza
indirme ve entegre miicadele sistemlerinin uygulanmasi
yoniindedir (D Alessandro et al. 1992, Reddiex et al. 2001,
Szekelyne-Eszter-Radics 2001).

Bir yabanc otla miicadelede yabanci otun tiirii, botaniksel
oOzellikleri, yabanci ot florasindaki tiim tiirler ve bunlar
arasindaki iligkiler, ¢evre sartlar1 gibi kosullarin bilinmesi
birinci derecede 6neme sahiptir (Uygun et al. 1994). Bu
nedenden dolay1 yabanci otlarla basarili bir sekilde miicadele
yapabilmek icin bu alandaki yabanci otlarin tespit edilmesi
ve yogunluklarinin bilinmesi gerekir. Bu ¢alisma ile Ankara
ili aygicegi tarlalarinda bulunan yabanci otlarin tespiti,
yayginlik ve yogunluklarinin belirlenmesi hedeflenmistir.

MATERYAL VE METOT

Ankara ili ve ilgelerinde aygigegi ekimi yapilan alanlardaki
yabanci otlar alismanin ana materyalini olusturmustur. Ankara
ili aygigegi ekim alanlarindaki yabanci otlarin, rastlanma
sikliklar1 ve yogunluklarmni tespit etmek igin 2014 ve 2015
yillarinda mayis—ekim aylar1 arasinda siirvey yapilmustir. Siirvey
Ankara ilini temsil edecek sekilde ilin farkli yonlerinde yer alan
ve aygicegi Uretiminin yaygin oldugu Ayas, Bala, Beypazar,
Golbagi, Giidiil, Haymana, Kalecik, Polath ve Sereflikoghisar
ilgelerindeki aygiegi alanlarinda yuritilmiistir (Cizelge 1).
Siirvey yapilan ekim alani toplam ekim alaninin %1’inden az

Cizelge 1. 2014 ve 2015 yillarinda Ankara ilinde stirvey
yapilan ilgelerdeki aygigegi ekilis alanlar1 (da)

olmayacak sekilde planlanmistir. Her 6rnekleme noktasinda
100 m”lik tarim alanlari igerisinde ve kenarlarinda sayimlar
yapilmis ve sayimlarda 1/4 m”lik ¢erceveler kullanilmug ve en az
12 kez atilmistir. Siirveylerde kenar tesirini ortadan kaldirmak
icin tarla kenarindan itibaren 10 m iceriden baglanmus,
stirveylerin yabanci ot teshisinin kolayca yapilacagi dénemlerde

yapilmasina 6zen gosterilmistir.

Yabanci ot tiirlerinden her bir cergeve igine girenlerin sayist
sirvey kartlarma kaydedilmis ve yabanci ot tiirlerinin
ornekleme alanindaki % rastlama siklig1 hesaplanmustir. Bir
yabanci ot tiiriine siirvey alaninda kag tarlada rastlanmissa, bu
say1 o alanda toplam siirvey yapilan tarla sayisina boliinmiis
ve rastlama sikhigi elde edilmistir (Uygur et al. 1993).
Yabanci otlarin yogunluklar: ise aritmetik ortalamaya gore
hesaplanmistir (Odum 1971). Yabanci otlarin tiir teshisleri
Davis (1965-1988), Tanker ve Tanker (1973), Tokluoglu (1986),
Baytop (1989), Ulug et al. (1993), Ozer et al. (1999), Tanker et al.
(2007)den yararlanilarak yapilmustir.

Rastlama siklig1 (R.S.) (%): 100.n/m

n: Tirtin rastlanildigy tarla sayisi, m: Toplam tarla sayist

SONUCLAR

Ankara ili aycicegi ekim alanlarindaki 6nemli yabanci otlar1 ve
bunlarin yaygmlik ve yogunluklarini belirlemek amaciyla 2014
ve 2015 yillarinda siirveyler yapilmustir. Siirveyler aycigegi ekim
alanlarinda Ankara merkez alinmak kaydiyla bolgeyi temsil
edecek sekilde istikametler belirlenerek yapilmis, 2014 yilinda
217 ve 2015 yihinda 175 ornekleme noktast belirlenmistir
(Cizelge 2).

Cizelge 2. 2014 ve 2015 yillarinda Ankara ili aygigegi

tarlalarinda yapilan 6rnekleme sayisi

Tigeler 2014 2015
Ayas 29.232 28.293
Bala 41.147 153.379
Beypazari 110.000 110.000
Golbasi 36.814 30.417
Gudiil 7.000 8.000
Haymana 11.435 9.998
Kalecik 10.000 3.000
Polatl 22.414 22.232
S.kochisar 8.480 6.210
Toplam 276.522 371.529

Kaynak: (TUIK 2018)

30

Ornekleme Sayilar1

flgeler

2014 2015
Ayas 26 21
Bala 29 19
Beypazari 32 27
Golbast 23 17
Gudil 21 16
Haymana 24 22
Kalecik 17 15
Polath 26 21
S.koghisar 19 17
Toplam 217 175
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Cizelge 3. 2014 ve 2015 yillarinda Ankara ili aygicegi ekim alanlarinda sorun olan yabanci otlarin % rastlanma sikliklari (%RS) ve
yogunluklar: (bitki m?)

Familyas1 Latince Ad1 R. s1kl1g1 (%) Yogunluk (bitki m?)
Amaranthus albus L. 26.36 1.26
Amaranthaceae
Amaranthus retroflexus L. 41.88 2.56
. Bifora radians Bieb 0.94 0.02
Apiaceae . o
Echinophora tenuifolia L. 12.78 0.48
Aristolochiaceae Aristolochia maurorum L. 7.96 0.52
Acroptilon repens (L.) DC 23.27 1.53
Cichorium intybus L. 0.24 0.01
Cirsium arvense (L.) Scop 12.01 0.82
Lactuca serriola L. 8.11 0.03
Asteraceae Onopordum acanthium L. 1.21 0.05
Senecio vulgaris L. 2.76 0.11
Sonchus oleraceus L. 2.02 0.01
Xanthium spinosum L. 12.83 0.11
Xanthium strumarium L. 47.16 5.65
) Anchusa officinalis L. 0.52 0.01
Boraginaceae . ;
Heliotropium europaeum L. 17.18 0.79
Conringia orientalis (L.) Andrz. 6.96 0.23
Brassicaceae Sinapis arvensis L. 40.29 4.32
Descurainia sophia (L.) Webb. ex Prant 1.81 0.01
Caryophyllaceae Agrostemma githago L. 0.23 0.01
. Chenopodium album L. 41.77 2.24
Chenopodiaceae )
Salsola kali L. 4.59 0.39
Convolvulus arvensis L. 45.32 1.76
Convolvulaceae Convolvulus galacticus Roston. ex Choisy. 9.06 0.25
Cuscuta europaea L. 1.53 0.01
Alhagi pseudalhagi (Bieb) Desv. 13.52 0.95
Fabaceae Melilotus officinalis (L.) Desr. 0.84 0.07
Vicia sativa L. 0.74 0.02
Fumariaceae Fumaria officinalis L. 1.58 0.01
Hibiscus trionum L. 2.85 0.01
Malvaceae
Malva neglecta Wallr. 1.14 0.01
Orobanchaceae Orobanche ramosa L. 48.08 3.18
Papaveraceae Papaver rhoeas L. 0.58 0.01
Alopecurus myosuroides Huds. 2.27 0.01
Avena fatua L. 10.94 0.15
Cynodon dactylon (L.) Pers. 1.81 0.01
Poaceae . .
Echinochloa crus-galli (L.) P. B. 3.76 0.01
Phragmites australis (Cav) Trin. ex. Steud. 4.88 0.22
Sorghum halepense (L.) Pers. 1.32 0.01
Fallopia convolvulus (L.) A. Love 16.88 1.12
Polygonaceae .
Rumex obtusifolius L. 0.32 0.01
Portulacaceae Portulaca oleracea L. 2.52 0.17
Ranunculaceae Consolida regalis S. F. Gray. 0.23 0.01
Resedaceae Reseda lutea L. 7.82 0.11
Rubiaceae Galium aparine L. 6.93 0.02
Datura stramonium L. 2.63 0.03
Solanaceae .
Solanum nigrum L. 3.54 0.01
Zygophyllaceae Tribulus terrestris L. 1.10 0.01
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Genellikle kara ikliminin hitkiim siirdigi Ankara ili
aygicegi ekim alanlarinda 2014 ve 2015 yillarinda toplam
392 ornekleme noktasinda yapilan siirveyler sonucunda,
I’i

siiflarindan olmak tizere 23 familyaya ait 48 yabanci ot

parazit, 7’si monocotyledonae, 157 dicotyledonae
tird saptanmigtir. Tirlerin gogunlukla Asteraceae (9 tiir),
Poaceae (6 tiir), Fabaceae (3 tiir), Convolvulaceae (3 tiir) ve
Brassicaeae (3 tiir) familyalarina ait olduklar: belirlenmistir

(Cizelge 3).

Sturvey caligmalar1 sonucunda Ankara ili aygicegi ekim
alanlarinda Orobanche ramosa L. %48.08 oraniyla rastlanma
sikligi en fazla olan yabanci ot olmustur. Bunu sirasiyla
%47.16 oraniyla Xanthium strumarium L., %45.32 oraniyla
Convolvulus arvensis L., %41.88 oraniyla Amaranthus
retroflexus L., %41.77 oraniyla Chenopodium album L.,
%40.29 oraniyla Sinapis arvensis L. ve %26.36 oraniyla
Amaranthus albus L. izlemistir. Consolida regalis S.F. Gray.,
Cichorium intybus L., Rumex obtusifolius L., Agrostemma
githago L. ve Anchusa officinalis L. ise rastlanma siklig1 %1’in
altinda kalarak en az rastlanma sikligina sahip olan yabanci

otlar olmustur.

Siirvey ¢alismasinda yabanci otlar igerisinden ayg¢igegi ekim
alanlarinda en yogun olarak bulunan yabanc ot 5.65 bitki
m?yogunluk ile Xanthium strumarium birinci siray1 almistir.
Yogunluk bakimindan bu yabanci otu sirasiyla Sinapis
arvensis (4.32 bitki m2), Orobanche ramosa (3.18 bitki m2),
Amaranthus retroflexus (2.56 bitki m?), Chenopodium album
(2.24 bitki m?), Convolvulus arvensis (1.76 bitki m?) ve
Acroptilon repens (1.53 bitki m*?) izlemistir. Aygigegi ekim
alanlarinda yogunlugu 0.01 bitki m? olan 18 adet yabanci ot
tespit edilmistir.

TARTISMA VE KANI

Yapilan siirvey calismalari sonucunda 23 familyaya ait
48 yabanci ot tiirii saptanmustir (Cizelge 3). Tiirlerin
¢ogunlukla Asteraceae, Poaceae, Fabaceae, Convolvulaceae
ve Brassicaceae familyalarma ait olduklari belirlenmistir.
Karabacakve Uygur (2017), Cukurova bolgesi (Adana, Mersin
ve Osmaniye) aygicegi ekim alanlarinda, 23 familyaya ait 52
yabancl ot tespit etmisler ve tiirlerin ¢ogunlukla Asteracae,
Poaceae, Fabaceae ve Convolvulaceae familyalarina ait
olduklarini vurgulamislardir. Arslan ve Kara (1997) Tekirdag
ilinde bulunan ayg¢icegi alanlarindaki yabanci ot tiirlerini ve
yogunluklarini tespit etmek amaciyla yaptiklari ¢aligmada 24
familyaya dahil 58 adet yabanci ot tiirii belirlemislerdir.

Ankara ili aygicegi tarim alanlarinda rastlanma siklig:
olarak en fazla bulunan yabanci otlar Acroptilon repens,
Amaranthus retroflexus, Chenopodium album, Convolvulus

arvensis, Orobanche ramosa, Sinapis arvensis ve Xanthium
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strumarium olmugtur. Ulkemiz aycicegi tarlalarinda A.
retroflexus, Amaranthus viridis L., Anagallis arvensis L.,
Atriplex spp., C. album, Datura stromonium, Heliotropium
europaeum, Lactuca serriola, Lithospermum spp., Mercurialis
annua L., Polygonum convolvulus L., Portulaca oleracea,
Ranunculus spp. gibi ¢ok sayida yabanci ot tirinin
bulundugu bildirilmektedir (Zengin 1999). Erzurum ili
aygicegi tarlalarinda, yabani hardal (S. arvensis), horozibigi
(A. retroflexus), sirken (C. album), bozot (H. europaeum)
ve tarla sarmagig1 (C. arvensis)’nin ana zararli yabanci ot
tirleri oldugu belirlenmistir (Karasu et al. 1978). Kaya et al.
(2009), yapmis olduklar1 ¢aligmalar sonucunda tilkemizde
aygiceginde yabanci ot kontroliiniin, en 6nemli girdilerden
oldugunu bildirmislerdir. Bazi alanlarda 6zellikle ¢ikis 6ncesi
uygulanan trifluralin terkipli herbisitlerce kontrol edilmeyen
X. strumarium, C. album, Echinochloa cruss-galli, Solanum
nigrum ve D. stramonium gibi yabanci otlarin, 6nemli verim
disiikliiklerine neden oldugunu belirlemislerdir. Tursun et
al. (2017), aygicegi tarlalarinda yaptiklar1 bir ¢alismada A.
retroflexus, C. album, C. arvensis, S. arvensis, X. strumarium,
Cyperus rotundus L. ve Sorghum halepense’nin hakim yabanci
ot tirleri oldugunu bildirmislerdir. Aygigegi yetistirilen
alanlarda gerek tek ve gerekse ¢ok yillik genis ve dar yaprakli
yabanci otlar sorun olusturmaktadir. Ulkemizde aygicegi
ekim alanlarinda sorun olan yabanci otlardan bazilar1 S.
arvensis (yabani hardal), C. album (sirken), A. retroflexus
(horozibigi), S. nigrum (kopek tziimii), Mercurialis annua
L. (kopek lahanasi), Sonchus spp. (esek marulu), Cirsium
arvense (koy goctiren), C. arvensis (tarla sarmagigi),
Echinocloa grus-calli (darican) ve Seteria spp. (Kirpidarr)
gibi yabanci otlar yaygin olarak gériilmektedir (Dogan et
al. 1995). Ankara aygigegi ekim alanlarindaki en 6nemli
yabanci otun X. strumarium oldugu ve aygiceginde domuz
pitraginin ekonomik miicadelesi i¢in tarladaki yabanci ot
yogunlugu 0.61-1.97 adet m?ye ulasildiginda herbisit ile
yabanci ot miicadelesi yapilmasi gerektigi bildirilmistir
(Bagaran et al. 2017). Yapilan diger ¢alismalarda ortaya ¢ikan
yabanci ot tiirleri ile bu ¢aligma sonucunda ortaya ¢ikan
yabanci ot tiirleri arasinda hemen hemen yakin sonuglar

gozlemlenmistir.

Ulkemizdeki bitkisel yag agigini kapatmak icin aygiceginin
ekim alanlarinin genisletilmesi ve birim alandan elde edilen
verimin mutlaka arttirilmasi gerekmektedir. Aygcicegi ekim
alanlarinda, birim alandan daha fazla verimin alinmasi i¢in
entegre miicadele kapsaminda yabanci otlarla miicadele
edilmesi gerekir. Yabanci otlarla miicadele edilmedigi taktirde
%60a varan oranda verimde azalma meydana gelebilir.
Entegre miicadele kapsami igerisinde yabanci otlara kars
miicadelede atilacak ilk adim ise aygigegi ekim alanlarindaki

yabanci otlarin  tespiti, yayginlik ve yogunluklarinimn
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belirlenmesi olmalidir.

TESEKKUR

Bu ¢alisma 10-14 Ekim 2017 tarihinde Yunanistanda
diizenlenen “Sth International Symposium on Weeds and
Invasive Plants” sempozyumunda poster bildiri olarak

sunulmustur.

OZET

Bu ¢aligma, Ankara ili aygigegi ekim alanlarindaki yabanci
ot tiirlerinin tespiti ve yogunluklarinin belirlenmesi amaciyla
2014 ve 2015 yillarinda yiiriitilmistir. Bu amagla Ankara ili
aycicegi ekim alanlarinda toplam 392 6rnekleme noktasinda
stirveyler gergeklestirilmistir. Siirvey ¢alismalar1 Ankara
ili aygicegi ekim alanlarinin yaklasik %’nii kapsayan Ayas,
Bala, Beypazari, Golbagi, Gidiil, Haymana, Kalecik, Polath
ve Sereflikochisar ilcelerinde yapilmistir. Stirvey ¢aligmalar:
sonucunda 23 degisik familyaya ait 48 adet yabanci ot
tirt teshis edilmistir. Yabanci ot tiirlerinin agirhikli olarak
Asteraceae (9 tiir), Poaceae (6 tiir) ve Fabaceae (3 tiir)
familyalarina ait olduklar: tespit edilmistir. Yapilan stirveyde
yogunluk olarak Xanthium strumarium (5.65 bitki m™),
Sinapis arvensis (4.32 bitki m?), Orobanche ramosa (3.18 bitki
m?), Amaranthus retroflexus (2.56 bitki m?), Chenopodium
album (2.24 bitki m2), Convolvulus arvensis (1.76 bitki m2)
ve Acroptilon repens (1.53 bitki m) en fazla bulunan yabanci

otlar olmugtur.

Anahtar kelimeler: aycicegi, yabanci ot, siirvey, siklik
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This study was carried out to determine the Buprestidae (Coleoptera) species of
stone fruit trees in Tekirdag. Field studies was conducted in 4 different districts;
Malkara, Muratly, Sarkoy and Stileymanpasa between March 2014-January 2016.
Samplings and observations on cherry, peach and plum orchards will be carried
out representing at least 10% of the total area. Species of the family Buprestidae
and their densities was determined using different sampling methods as visual
observation, trapping, and beating. A total of 13 species belonging to 9 genera
were identified. These species were; Anthaxia (Anthaxia) nitidula signaticollis
Krynicki, 1832, Anthaxia (Haplantaxia) cichorii (Olivier, 1790), Anthaxia
(Anthaxia) bicolor (Faldermann, 1835), Agrilus viridis L., 1758, Capnodis
tenebricosa (Olivier, 1790), Capnodis tenebrionis (L., 1758), Chalcophorella
(Chalcophorella) stigmatica (Schoenherr, 1817), Chrysobothris (Chrysobothris)
affinis (Fabricius, 1794), Julodis ehrenbergii Lamporte & Gory 1835, Ovalisia
(Palmar) balcanica (Kirschberg, 1876), Ovalisia (Scintillatrix) gloriosa (Marseul,
1865), Perotis lugubris (Fabricius, 1777) and Ptosima undecimmaculata (Herbst,
1784). The most common species was Capnodis tenebrionis and the highest

population was determined in cherry orchard.

INTRODUCTION

Buprestidae family also known as jewel beetles or metallic
wood-boring beetles, is a large group of Coleoptera which
has got 15.000 species of beetles (Bellamy 2008, Borror et
al. 1989, Mifsudl and Bily 2002). The species is widespread
in the Mediterranean region, which has got enclose Turkey
(Bonsignore and Bellamy 2007, Kanat and Tozlu 2001, Lodos
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and Tezcan 1995, Tezcan 1995a, 1995b, Tozlu and Ozbek
2000a, 2000b). Just in our country over 404 species have been
identified (L6bl and Smetana 2006).

Adults feed on pollen and leaves, exceptionally on bark of
young twigs and even fungi. Larvae, who cause destructive

effects, create a tunnel during their feeding activity in fruit
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trees brunches, roots and basal parts of trunks, especially in
dead or dying trees. Therefore, this family has an economic
importance in stone fruit orchards (Anonymous 2012, Lodos
and Tezcan 1992, Marannino et al. 2006). It is very difficult to
control this family because large part of their life cyle passes
inside the tree. Because of this reason identifying the species

in orchards has a very high importance.

The family problems source focused on most common
species of Capnodis and firstly Capnodis tenebrionis. Many
researchers have pointed out C. tenebrionis in terms of the
losses in the fruit fields especially cherry and apricot trees in
Turkey (Cinar et al. 2004, Karaca and Demirel 2011, Oztirk
and Ulusoy 2003, Oztiirk et al. 2004, Ulusoy et al. 1999). In
recent years, problems originating because of this species
have increased day by day in Tekirdag (Anonymous 2012).
Therefore, this study was conducted between 2014-2105 in
order to determine Buprestidae species on stone fruit trees in

Tekirdag province.

MATERIALS AND METHODS

The study was carried out in 2014-2015 in the cherry, plum
and peach orchards in districts of Malkara, Muratli, Sarkoy
and Siileymanpasa in the province of Tekirdag in which 10%
of the existing production areas (Table 1). Adult specimens
were collected by different sampling methods such as visual

observation, trapping and beating.

Table 1. Current fruit production areas in Tekirdag province
(TUIK 2018)

. .. Number of Production
Fruit District
trees amount (ton)
Malkara 18150 436
Murath 1225 16
Cherry
Stileymanpasa 28355 1134
Sarkoy 40000 800
Malkara 2100 63
Murath 895 12
Peach
Stileymanpaga 4900 171
Sarkoy 3900 97
Murath 6400 160
Plum  Sileymanpasa 16515 743
Sarkéy 6500 228
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During the vegetation period, the trees were observed
visually for 10-15 days between march-november. For this
purpose, a total of 100 part of 10 trees per orchard (branches,
roots or shoots) were examined in each survey (Anonymous
2011, Ozkan et al. 2005).

For beating method, 4 branches of different aspects of each
of the trees which were selected according to the size of the
garden, were hit 3 times with the help of a stick on the end of
the rubber pipe, moving adult pests were allowed to fall on

the Japanese umbrella (Grigorov 1974).

Traps were placed only in cherry orchards, because cherry
was cultivated in large areas than other stone fruits and high
economic importance. Different types and colours of traps
were used. In the literature, red, green and purple are selected
from the colours determined to be attractive for Buprestidae
species (Francese et al. 2008, Francese et al. 2010a, 2010b,
Lelito et al. 2008, Marshall et al. 2009, Taylor et al. 2012).
Green and red coloured prism sticky traps, were put 1.5 m in
height in the crown of the tree. Green and purple basin traps
within water were placed under the tree branch. One of each
trap types was placed per da and were controlled every 15

days from march to november.

All collected insects were recorded and brought to the
laboratory for identification. The specimens were identified
by Prof. Dr. Géksel Tozlu (Atatiirk University, Faculty of
Agriculture, Department of Plant Protection, Erzurum,
Turkey) and only one species, Agrilus viridis was identified
by Mark G. Volkovitsh (Laboratory of Insect Systematics,
Zoological Institute, Russian Academy of Science, Saint

Petersburg, Russia).

RESULTS AND DISCUSSION

As a result of the study, 13 different species belonging to
the Buprestidae family were identified in the province of
Tekirdag (Table 2).

During the study the most number of species were found
on cherry trees with 11 species. Capnodis tenebricosa and
Chalcopharella stigmatica, only two species, were found on
plum trees but not found on cherry. On the other hand,
no species was collected on peach trees. C. tenebrionis was
determined as the most common and potentially harmful
species in cherry orchards as it is in the literature (Ak and
Cam 1998, Bonsignore and Vacante 2009, Cravedi and
Pollini 2008, Karaca and Demirel 2011, Ozkan et al. 2005,
Oztiirk and Ulusoy 2003, Oztiirk et al. 2004, Said et al. 2014,
Tezcan 1995¢).

Ptosima undecimmaculata and Capnodis and Anthaxia

species have been obtained in the previous studies in cherry
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Table 2. Buprestidae species in stone fruit orchards in Tekirdag in 2014-2015

Number of samples

Species Collecting Method Host
2014 2015
Agrilus viridis Linné, 1758 Green prism trap - 1 Cherry
Green prism trap 3 4 Cherry
Anthaxia (Anthaxia) nitidula subsp. signaticollis .
Krynicki, 1832 Green basin trap - 1 Cherry
Purple basin trap - 2 Cherry
Anthaxia (Haplantaxia) cichorii (Olivier, 1790) Green prism trap - 6 Cherry
Anthaxia (Anthaxia) bicolor Faldermann, 1835 Green prism trap - 4 Cherry
Capnodis tenebricosa (Olivier, 1790) Visual observation 1 - Plum
Visual observation 132 74 Cherry
Capnodis tenebrionis (L., 1758) Green basin trap 1 1 Cherry
Purple basin trap 2 2 Cherry
Chalcophorella (Chalcophorella) stigmatica . .
(Schoenherr, 1817) Visual observation 1 - Plum
Chrysobothris (Chrysobothris) affinis (Fabricius, 1794)  Red prism trap 7 1 Cherry
Julodis ehrenbergii Lamporte & Gory 1835 Visual observation 1 - Cherry
Ovalisia (Palmar) balcanica (Kirschberg, 1876) Green prism trap 2 1 Cherry
Green prism trap 6 1 Cherry
Ovalisia (Scintillatrix) gloriosa (Marseul, 1865)
Red prism trap 8 12 Cherry
Perotis lugubris (Fabricius, 1777) Visual observation 1 - Cherry
Green prism trap 2 - Cherry
Ptosima undecimmaculata (Herbst, 1784)
Beating 1 - Cherry

(Cnar et al. 2004, Ozcan 2007, Tezcan 1995a, 1995b, 1995c¢,
Ulusoy et al. 1999). However, Agrilus viridis, Ovalisia
balcanica and O. gloriosa were firstly recorded in the cherries
in this region with this study. Other species are the same as
those found in stone fruit like sour cheery, plum and apricot
trees in previous studies (Giirsoy 2015, Karaca and Demirel
2011, Ozkan et al. 2005, Oztiirk and Ulusoy 2003, Sakalian
2003, Oztiirk et al. 2004).

When the

determined that visual observation is a more suitable method

different methods were evaluated, it was
for sampling Capnodis spp. In the study, over 200 samples
were collected by visual observation, while only 6 samples

were collected by green and purple basin traps. However,
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some of other buprestid species were only collected by traps
such as Anthaxia nitidula, A. cichorii, A. bicolor, O. balcanica,
O. gloriosa and Chrysobothris (Chrysobothris) affinis. These
species were caught by a majority prism traps, but only
Anthaxia nitidula signaticollis by green and purple basin
traps. In terms of colour attractiveness of traps, the green
colour (44) was more attractive than others like in literature
(Crook and Maestro 2010, McIntosh et al. 2001, Rassati et al.
2014). Beating was not useful method for sampling, because
buprestids strongly hold on branches with their legs and they
did not easily fall on the Japanese umbrella. Only one adult

Ptosima undecimmaculata was collected by beating.
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Agrilus viridis L., 1758

General distribution: Albania, Europe, Finland, Germany,
Hungary, Iran, Italy, Latvia, Macedonia, the Caucasus,
Siberia, South Russia, Turkey (Lodos and Tezcan 1995,
Sakalian 2000, Bar$evskis and Savenkov 2001, Barimani
Varandi et al. 2009, Corte et al. 2009, Lakatos and Molnar
2009, Molnar et al. 2010, Pentinsaari et al. 2014).

Distribution in Turkey: Non-intensive populations have been
reported in Turkey and sampled almost every province from
Edirne to Van (Niehuis and Tezcan 1993, Lodos and Tezcan
1995, Tuncer and Ecevit 1997, Sakalian 2003).

Host plant: Acer pseudoplatanus L., Alnus sp. Alnus glutinosa
(L.), Carpinus sp, Fagus sylvatica L., Salix sp., Salix caprea
L., Tilia sp., Ulmus sp. Zelkova sp. as larval hosts and Fagus
sylvatica L., Fraxinus excelsior L., Tilia sp., Salix sp., Ulmus
sp. as adult hosts were recorded (Bernhard et al. 2005,
Lakatos and Molnar 2009, Pentinsaari et al. 2014, Jendek and
Polakova 2014, Jendek 2016, Pellegrino et al. 2017).

Material examined: on Prunus avium, Naip (Stileymanpaga)
24.07.2014 (1); Yazir (Siileymanpasa) 24.07.2014 (1);
26.07.2014 (1)

Anthaxia (Anthaxia) bicolor Faldermann, 1835

General distribution: Armenia, Azerbaijan, Bulgaria, Eastern
Mediterranean, Georgia, Greece, Iran, Iraq, Israel, Spain, the
Caucasus, Uzbekistan, Romania, Russia (southern European
part), Syria, Turkey, Turkmenistan, Ukraine (south of),
Yugoslavia (Bily 1984, 1997, Ruicanescu 1995, Tozlu and
Ozbek 2000a, 2000b, Abivardi 2001, Sinchez Sobrino and
Tolosa Sanchez 2005, Huseynova 2013).

Distribution in Turkey: Adana, Artvin, Aydin, Erzurum,
Hakkari, Icel and Izmir (Bily 1984, 1997, Tozlu and Ozbek
2000a).

Host plant: Larvae have been reported to be fed on Fraxinus,
Carpinus, Ulmus, Quercus species and adults feed on the
Achillea species Senecia, Crataegus and Spiraea (Ruicanescu
1995, Tozlu and Ozbek 2000a, Abivardi 2001).

Material examined: on P. avium, Yazir (Siileymanpaga)
26.05.2015 (4).

Anthaxia (Haplantaxia) cichorii Olivier, 1790

General distribution: Albania, Algeria, Armenia, Austria,
Azerbaijan, Belgium, Bulgaria, Crete, Cyprus, Czech
Republic, France, Georgia, Greece, Hungary, Iraq, Iran,
Israel, Italy, Morocco, Spain, Switzerland, Poland, Portugal,
Romania, Russia, Syria, Turkey, Ukraine, Wales, Yugoslavia
(Bily 1984, 1997, Tozlu and Ozbek 2000a, Sakalian 2003,
Sakalian and Langourov 2004, Volkovitsh and Niehuis 2012).
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Distribution in Turkey: Adana, Ankara, Antalya, Artvin,
Aydin, Bartin, Bolu, Bitlis, Diyarbakir, Gaziantep, Hakkari,
Hatay, Icel, Izmir, Karabiik, Karaman, Malatya, Manisa,
Mardin, Mugla, Sivas, Sirnak, Osmaniye and Tokat (Ak and
Cam 1998, Ulay and Tezcan 1998, Tozlu and Ozbek 2000a,
Yardibi and Tozlu 2013, Giirsoy 2015).

Host plant: Achillea millefolium L., Centaurea sp., Daucus
carota L., Ficus sp., Leucanthemum sp., Malus sp., Matricaria
sp., Melilothus sp., Paliurus sp., Populus sp., Prunus sp., P.
avium, P. domestica, Pyrus sp., Rosa sp., Rubus sp., Quercus
sp., Triticum sp. (Ulay and Tezcan 1998, Aksit et al. 2005,
Ozcan 2007, Giirsoy 2015).

Material examined: on P. avium, Yazir (Siileymanpasa)
26.06.2014 (1); Naip (Silleymanpaga) 24.07.2014 (1);
Yurtbekler (Muratli) 26.06.2014 (1), 22.07.2015 (5).

Anthaxia (Anthaxia) nitidula signaticollis Krynicki, 1832

General distribution: Balkan countries, Hungary, Slovakia,
Syria, Ukraine, Turkey (Bily 1997, Sakalian 2000, Tozlu and
Ozbek 20002, Domingue et al. 2013).

Distribution in Turkey: This species can be seen almost
anywhere in Turkey from Izmir to Erzurum (Lodos and
Tezcan 1995, Bily 1997, Ak and Cam 1998, Tozlu and Ozbek
2000a).

Host plant: Prunus avium, P. domestica, Rubus sp., Quercus
sp., Crataegus orientalis Pall., Malus sp., Corylus avellana L.,
Malus sylandstris subsp. mitis (Wallr.) (Tezcan 1995b, Ak and
Cam 1998, Karaman and Tezcan 1998, Domingue et al. 2013,
Giirsoy 2015).

Material examined: on P. avium, Yazir (Siileymanpasa)
26.06.2014 (1); Yurtbekler (Muratli) 26.06.2014 (1); Naip
(Stilleymanpasa) 24.07.2014 (1).

Chalcophorella (Chalcophorella) stigma Schoenherr, 1817

Albania, Bosnia and
Herzegovina, Croatia, Greece, Iran, Iraq, Israel, Macedonia,
Egypt, Syria and Turkey (Lodos 1989, Sakalian 2003,

Anonymous 2017a, TUIK 2018).

General distribution: Bulgaria,

Distribution in Turkey: It was one of the most common
species in Central Anatolia, Aegean, Mediterranean regions
and eastern provinces such as Erzurum, Erzincan and Artvin
(Lodos 1989, Bahadiroglu et al. 2007, Anonymous 2017a).

Host plant: Prunus, Ficus, Quercus and Amygdalus (Sakalian
2003).

Material  examined: Prunus

(Stilleymanpasa) 01.07.2014 (1).

on cerasifera,  Naip
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Capnodis tenebricosa (Olivier, 1790)

General distribution: Afghanistan, Albania, Algeria, Bosnia
and Herzegovina, Bulgaria, Croatia, Cyprus, France, Greece,
Iraq, Iran, Italy, Morocco, Macedonia, Moldova, Portugal,
Romania, Slovenia, Spain, Tajikistan, Ukraine, Yugoslavia
(Lodos and Tezcan 1995, Tozlu and Ozbek 2000b, Sakalian
2003, Barimani Varandi et al. 2009, Anonymous 2017a,
Anonymous 2018).

Distribution in Turkey: It has been identified in Western and
Central Anatolia (Lodos and Tezcan 1995, Tozlu and Ozbek
2000b, Anonymous 2017a).

Host plant: Rumex and Prunus (Lodos and Tezcan 1995,
Sakalian 2003).

Material examined: on P. cerasifera, Naip (Siileymanpaga)
01.07.2014 (1).

Capnodis tenebrionis (Linneaus, 1758)

General distribution: Bulgaria, the Caucasus, around the
Mediterranean, Central Europe, South Russia, Yugoslavia,
Romania, and Iran (Lodos and Tezcan 1995, Sakalian
2000, Tozlu and Ozbek 2000b, Levey 2006, Gashtarov 2006,
Bonsignore et al. 2007, Bonsignore and Vacante 2009, Mfarrej
and Sharaf 2010, Said et al. 2014).

Distribution in Turkey: Adana, Canakkale, Diyarbakur,
Elazig, Izmir, Kahramanmaras, Malatya, Mardin, Nigde,
Tokat provinces in the West and Central Anatolia, Marmara
Regions (Akman and San 1975, Lodos and Tezcan 1995,
Tezcan 1995b, Ak and Cam 1998, Oztiirk and Ulusoy
2003, Sakalian 2003, Oztiirk et al. 2004, Cinar et al. 2004,
Bahadiroglu et al. 2007, Ertop and Ozpinar 2010, Karaca
and Demirel 2011, Bolu and Ozgen 2011, Oztiirk and Kalkar
2011).

Host plant: C. tenebrionis is a most important pest in stone
fruit orchards (Ben-Yehuda et al. 2000). In the Rosacea
family, stone core fruit trees are the main hosts. Fruit trees of
the genus Prunus; P. armeniaca L., P avium L., P. domestica
L., P cerasus L., P. persica L., P. amygdalus Batsch., Armeniaca
vulgaris are the main hosts (Lodos and Tezcan 1995, Ak and
Cam 1998, Oztiirk and Ulusoy 2003, Sakalian 2003, Oztiirk
etal. 2004, Cinar et al. 2004, Bonsignore et al. 2007, Uygun et
al. 2010, Ertop and Ozpmar 2010, Karaca and Demirel 2011).

Material examined: on P. avium, Cinarli (Sarkéy) 17.07.2014
(2); Isiklar (Silleymanpasa) 26.06.2014 (2), 17.07.2014 (9),
08.07.2015 (3), 14.08.2015 (3); Kirazh (Sarkdy) 17.07.2014
(1), 05.08.2015 (1), 31.08.2015 (2), Naip (Siileymanpasa)
25.04.2014 (2),29.05.2014 (1), 09.06.2014 (1), 01.07.2014 (1),
14.07.2014 (1), 17.07.2014 (54), 24.07.2014 (1), 25.09.2014
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(1), 05.05.2015 (2), 10.07.2015 (22), 14.07.2015 (10),
22.07.2015 (4), 23.07.2015 (2), 26.07.2015 (2), 31.07.2015 (4),
19.08.2015 (10), 25.08.2015 (1), 28.08.2015 (1), 04.09.2015
(2), 05.09.2015 (2), 21.09.2015 (1); TBAEM (Siileymanpasa)
01.07.2014 (22), 16.07.2014 (8), 16.07.2014 (1), 17.07.2014
(1), 18.08.2014 (1), 24.08.2014 (3), 15.08.2015 (1);
(Stileymanpasa) 17.04.2014 (1), 15.05.2014 (4), 26.06.2014
(4),17.07.2014 (9), 17.07.2014 (1), 07.08.2014 (3), 15.07.2015
(1), 18.07.2015 (1), 24.08.2015 (1).

Yazir

Chrysobothris (Chrysobothris) affinis (Fabricius, 1794)

General distribution: In the vast majority of Europe except
in England and Northern Scandinavia, also Caucasus, Great
Russia, Siberia and Egypt (Lodos and Tezcan 1995, Sakalian
2000, Tozlu and Ozbek 2000b).

Distribution in Turkey: Marmara (Thrace, Kocaeli, Istanbul),
a part of the Aegean Region (between Izmir and Mugla),
Central Anatolia and some of East Anotolia (such as Artvin
and Erzurum) (Lodos and Tezcan 1995, Tezcan 1995b, Ak
and Cam 1998, Tozlu and Ozbek 2000b, Sakalian 2003, Bolu
et al. 2005).

Host plant: Within the wide host range, fruit trees (cherries,
apricots, peaches, figs, plums), poplar, linden, wild roses,
acacia, willow and oak forest, park and ornamental plants,
in addition to hazelnut, mulberry, cranberry species among
the species gets. However, economic damage does not create
much damage. In some periods, by decreasing the value
of timber, it causes losses. There is no data on economic
importance in our country (Lodos and Tezcan 1995, Sakalian
2003, Bolu et al. 2005).

Material examined: on P. avium, Yurtbekler (Muratli)
26.06.2014 (7).

Julodis ehrenbergii Lamporte & Gory, 1835

General distribution: Southern Western Europe (Balkans),
Cyprus, Egypt, Iran, Iraq, Syria, Israel (Sakalian 2003,
Anonymous 2017b, 2017c, 2017d).

Distribution in Turkey: It is reported that there are about
15 species of Julodis and most of them are in South Eastern
Anatolia (Lodos and Tezcan 1995).

Host plant: There are not many studies on host plants of the
genus Julodis. It is stated in the literature that individuals
belonging to this genus are fed in the roots of various plants
and some species are fed in pistachio, oak, blackberry apricot
and Pistacia terebinthus plants (Lodos and Tezcan 1995,
Anonymous 2017b, 2017c).

Material examined: on P. avium, Naip (Siileymanpaga)
20.06.2014 (1).



Bitki Koruma Biilteni / Plant Protection Bulletin, 2019, 59 (4) : 35-45

Ovalisia (Palmar) balcanica (Kirschberg, 1876)

General distribution: Azerbaijan, Armenia, Bulgaria, Greece,
Iran, Macedonia, Turkey, Yugoslavia (Bellamy 2008, Lobl and
Lobl 2016, Anonymous 2017a, 2017d).

Distribution in Turkey: This species has been reported in

Thrace region (Anonymous 2017a).
Host plant: Prunus avium and P. cerasus (Hellrigl 1972).

Material examined: on P. avium, Yurtbekler (Muratli)
24.07.2014 (2).

Ovalisia (Scintillatrix) gloriosa (Marseul 1865)

General distribution: Bosnia and Herzegovina, Armenia
(Yerevan), Iran, Israel, Italy, Yugoslavia, Bulgaria, Greece,
Macedonia, Cyprus, Syria, Iraq (Tozlu and Ozbek 2000a,
2000b, Miihle et al. 2000, Sakalian 2003, Kuban 2006,
Anonymous 2018).

Distribution in Turkey: Istanbul and Erzurum (Obenberger
1958, Tozlu and Ozbek 2000a).

Host plant: Carpinus, Malus, Salix (Tozlu and Ozbek 2000a,
Sakalian 2003).

Material examined: on P. avium, Yurtbekler (Muratli)
26.06.2014 (5), 17.07.2014 (3), 24.07.2014 (6).

Perotis lugubris (Fabricius, 1777)

General distribution: Algeria, Austria, Balkans, Crimea,
Caucasus, Cyprus, Czechoslovakia, Germany, Hungary,
Israel, Iraq, Iran, Italy, Russia, Turkmenistan, Ukraine, South
and Central Europe Spain, Syria, North Africa, Lebanon,
(Lodos and Tezcan 1995, Sakalian 2000, 2003, Levey 2006).

Distribution in Turkey: Except of Black Sea and Eastern
Anatolia, in all other regions of Turkey, it has been identified,
but more intensively reported in the neighborhoods of Igel
and Adana (Ak and Cam 1998, Ulusoy et al. 1999, Tozlu and
Ozbek 2000b, Bolu 2002, Oztiirk and Ulusoy 2003, Cinar et
al. 2004, Oztiirk et al. 2004, Ozkan et al. 2005, Agras 2006,
Bolu and C)zgen 2011, Kaplan and Yiicel 2014, Giirsoy 2015).

Host plant: Rosaceae species of fruit trees are the hosts
(Lodos and Tezcan 1995). Oil roses and cherry trees in
Bulgaria; In Russia, stone fruit trees and roses; in Italy, Acer
camprestis, Arbutus unedo, apple and some stone fruit trees
were identified (Lodos and Tezcan 1995, Sakalian 2003, Bolu
et al. 2005). It was determined on wild pear, buckthorn, oak
and roses as well as many soft and stone fruit trees (Lodos
and Tezcan 1995, Tezcan 1995b, Ak and Cam 1998, Cinar
et al. 2004, Ozkan et al. 2005, Oztiirk et al. 2004, Bolu et al.
2005, Agras 2006, Bolu and Ozgen 2011).
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Material examined: on P. avium, Naip (Silleymanpasa)
25.04.2014 (1).

Ptosima undecimmaculata (Herbst, 1784)

General distribution: Albania, Algeria, Austria, Bosnia and
Herzegovina, Bulgaria, Croatia, Czech Republic, Cyprus,
Egypt, France, Germany, Greece, Hungary, Iran, Iraq, Israel,
Italy, Jordan, Lebanon, Macedonia, Montenegro, Morocco,
Romania, Portugal, Spain, Switzerland, South of Russia,
Serbia, Slovakia, Syria, Ukraine (Bregant et al. 1999, Sakalian
2000, Levey 2006, Monerat et al. 2016, Anonymous 2017a).

Distribution in Turkey: Adana, Adiyaman, Afyonkarahisar,
Ankara, Aydin, Balikesir, Bilecik,
Bingol, Burdur, Bursa, Canakkale, Denizli, Diyarbakur,

Aksaray, Antalya,
Edirne, Elazig, Erzincan, Erzurum, Eskisehir, Gaziantep,
Hatay, Isparta, [zmir, Kahramanmarag, Karaman, Kayseri,
Kirikkale, Kirklareli, Konya, Kiitahya, Malatya, Manisa,
Mardin, Mersin, Mugla, Mus, Nevsehir, Nigde, Osmaniye,
Sanlurfa, Tekirdag, Tokat, Usak (Tezcan 1995b, Ak and Cam
1998, Tozlu and Ozbek 2000a, Oztiirk et al. 2004, Tezcan
2009, Bolu and Ozgen 2011, Giirsoy 2015).

Host plant: Larvae have been reported to be fed with
Amygladus, Armenica, Cerasus, Crataegus, Malus, Persica,
Prunus and Pyrus species (Sakalian 2003). Crataegus aronia
L., Malus silandstris (L.) Mill., Prunus mahaleb, P. spinosa,
P. avium, P. domestica, P. armeniaca, P. avium, P. dulcis, P,
salicina Lindl. (Tezcan 1995b, Ak and Cam 1998, Tozlu and
Ozbek 2000a, Oztiirk et al. 2004, Bolu and Ozgen 2011,
Giirsoy 2015, Monerat et al. 2016). In addition to these
plants, Cydonia vulgaris, Mespilus germanica, Elaeagnus
angustifolia, Morus alba and Styrax spp. plants are also hosts

of P. undecimmaculata (Tezcan 2009).

Material examined: on P. avium; Naip (Siileymanpasa)
24.07.2014 (1); Yurtbekler (Muratli) 24.07.2014 (2).
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OZET

Bu caliyma Tekirdag ilinde sert ¢ekirdekli meyvelerdeki

Buprestidae (Coleoptera) tiirlerini aragtirmak uzere
gerceklestirilmistir. Arastirma 4 ilcede; Malkara, Muratli,
Sarkoy ve Stileymanpasada Mart 2014 ile Ocak 2016 araliginda
yapilmustir. Bu ilgelerdeki kiraz, seftali ve erik bahgelerinde
orneklemeler ve gozlem c¢aligmalart toplam alanin en
az %10unu temsil edecek sekilde gergeklestirilmistir.
farkll

6rnekleme metotlar1 olarak gozle inceleme, tuzak ve

Buprestidae familyas: tiirleri ve yogunluklar:
silkme yontemleri kullanilarak tespit edilmistir. Toplam
9 cinse ait 13 tir teshis edilmistir. Bu tiirler; Anthaxia
(Anthaxia) nitidula signaticollis Krynicki, 1832, Anthaxia
(Haplantaxia) cichorii (Olivier, 1790), Anthaxia (Anthaxia)
bicolor Faldermann, 1835, Agrilus viridis L., 1758, Capnodis
tenebricosa (Olivier, 1790), Capnodis tenebrionis (L., 1758),
Chalcophorella  (Chalcophorella) stigmatica (Schoenherr,
1817), Chrysobothris (Chrysobothris) affinis (Fabricius, 1794),
Julodis ehrenbergii Lamporte & Gory 1835, Ovalisia (Palmar)
balcanica (Kirschberg, 1876), Ovalisia (Scintillatrix) gloriosa
(Marseul, 1865), Perotis lugubris (Fabricius, 1777), Ptosima
undecimmaculata (Herbst, 1784). Tespit edilen tiirlerden en
yaygn tiir Capnodis tenebrionis olup, kiraz bahgelerinde en

yiiksek popiilasyonu olusturdugu belirlenmistir.

Anahtar kelimeler: Buprestidae, kiraz, seftali, erik, Capnodis
tenebrionis, Tekirdag, Tirkiye
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The aim of this study was to detect Leucostoma spp., the causal agents of
Leucostoma canker causing death and dieback, in sweet cherry trees and to
determine its prevalence in the Mid-Anatolia Region in the growing seasons
between 2013 and 2014. The study was conducted in 8 counties of Afyon, Ankara,
Konya, and Isparta provinces. A total number of 304 isolates were collected in 79

different fields in these provinces. As a result of this calculation, the prevalence

of Leucostoma canker were 61.29%, 38.39%, 21.03%, and 5.82% in Ankara,
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Isparta, Afyon, and Konya, respectively. The average value of the prevalence of
Leucostoma canker in the Mid-Anatolia region was 21.25%

GIRIS

Diinya kiraz iiretimi 2.317.956 ton olup Tiirkiye 599.650
tonluk tretimiyle birinci sirada yer almaktadir. Tiirkiye
tretimdeki liderligini ihracatta koruyamamig (53.467 ton)
ve ABD'nin (69.795 ton) ardindan ikinci sirada yer almistir
(FAO 2018). Ulkemizde ekonomik anlamda kiraz yetistirilen
bolgeler; Sultandag1 (Afyon), Uluborlu, Senirkent (Isparta),
Hadim, Aksehir (Konya), Kemalpasa (Izmir), Salihli
(Manisa), Honaz (Denizli) ve ¢evresidir (TUIK 2018). Bu
merkezlere ilave olarak Bursa, Amasya ve Tokatda 6nemli
miktarda kiraz yetistiriciligi yapilmaktadir (Calis ve Yanar
2015).

Orta Anadolu Bélgesinde bulunan kiraz iireten iller, tilke
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tiretiminde ve ihracatinda énemli bir yere sahiptir. Kiraz
tiretiminde verim ve kalite artis1 saglanmaya ¢aligilirken diger
yandan da 6nemli zararlarla kargilasilmaktadir. Bodur ve yar1
bodur anaglar tizerine agilanan kirazlarda ciddi problemler
goriilmektedir. Bodur kiraz ve visnede goriilen hastaliktan
dolay1 agacin yapraklarinda dnce kizarma, genel goriiniimde
yapraklarda kloroz ve hafif solgunlukla birlikte dallarin ug
kisimlarindan itibaren geriye 6liim gergekleserek (dieback)
agacin tamami kisa siire icerisinde Olmektedir. Hastalik
etmeni tiim kiraz ve visne tiretim alanlarini etkileyerek her
yil artan oranlarda kayiplara neden olmaktadir (Calis ve
Yanar 2015).



Diinyanin sert gekirdekli meyve yetistirilen bolgelerinde
Leucostoma spp. (Leucostoma kanseri), Ceratocystis sp.
(Ceratocystis kanseri), Fusarium spp. (Fusarium solgunlugu)
ve Verticillium spp. (Verticillium solgunlugu), sert ¢ekirdekli
meyve agaglarinda zararlara, verim kayiplarina ve agaglarin
olimiine yol agan en 6nemli fungal etmenlerdir (Ogawa
et al. 1995). Leucostoma kanseri, kiraz, kayisi, erik, elma,
seftali, kavak gibi bir¢ok bitkinin kurumasina neden olan
etmenlerin basinda gelmektedir (Knof 1972).

Ulkemizde ise Sitospora kanseri (Cytospora= Leucostoma
spp.) 1998 yilindan bu yana Ege Bolgesinde ozellikle kiraz
ve diger sert ¢ekirdekli meyve ve elma agaglarinin dallarinda
kanser olusumuna ve ugtan geriye dogru kurumalarina
neden olan ¢ok onemli bir hastaliktir (Celiker ve Poyraz
2007). Kirazlardaki Sitospora kanserine neden olan etmenler;
Leucostoma cincta (Fr..Fr.) Horn, [anamorph=Cytospora
cincta (Sacc.)] ve L. persoonii Horn. [anamorph=C.
leucostoma (Sacc)]dir (Barakat and Johnson 1997).
Hastalik etmenlerinin piknitlerinin 6lmis aga¢ dallarinin
epidermisinin altinda olugsmasindan dolay1 etmenin saprofit
ozellikte oldugu ve agacin 6limiinden ikinci derecede 6nemli
oldugu diistiniilmis, ancak daha sonra yapilan patojenisite
galismalariyla parazitik rolii ortaya konmustur (Rozsnyay
1977).

Enstitiimiize ve A.U. Ziraat Fakiiltesine bélgemiz illerinden
kuruma ve geriye 6liim sikayeti ile gonderilen hastalikli kiraz
orneklerinden ekim yapilmustir. Yapilan izolasyon sonucunda
Leucostoma spp. izole edilmistir. Bu ¢aligma s6z konusu
problemlerin tespitine ve ¢ztimiine yonelik Orta Anadolu
Bolgesi kiraz yetistirilen alanlardaki ilk ayrintili ¢aligmadir.
Bu ¢aligmada, Afyon, Ankara, Konya ve Isparta illerinde
kiraz agaglarinda kurumalara neden olan Leucostoma
kanseri tespit edilerek bolgedeki hastalik yayginlik oranlari

belirlenmistir.

MATERYAL VE METOT
Hastalikl: bitki materyalinin temini

Caligmanin materyalini; Afyon, Ankara Konya ve Isparta
illeri, kiraz bahgeleri, hastalikli bitki 6rnekleri, Ziraat 0900
kiraz ¢esidi, Leucostoma kanseri hastalik etmeni (Leucostoma
spp.), besi yerleri, kimyasal malzemeler, cihazlar, sarf

malzemeler ve laboratuvar malzemeleri olusturmustur.
Siirvey ¢alismalar

Stirvey ¢aligmalari Ankara, Afyon, Konya ve Isparta illerinin
en fazla kiraz tiretimi yapilan ilce ve kéylerinde yapilmustir
(Cizelge 1). Toplam tretim alanmin %1’lik kisminda,
ilkbahar ve sonbahar donemlerinde siirvey c¢aligmalar:
yuritilmistiir. Bahgeler, il ve ilgeleri temsil edecek sekilde
tesadtifi olarak secilmistir. Bahcelerde Lazarov (1961)

yontemine gore incelemeler yapilmistir.

Bahcedeki agac sayisi Incelenen agac sayisi

20 20
21-70 10-30
71-150 31-40
151-500 41-80

501-1000 76-150 (%15)
>1000 >150 (%5)

Bir bahgedeki incelenecek agag sayis1 Lazarov (1961)’a gore
belirlendikten sonra o bahgeyi temsil edecek agaglar segilerek
gozlemler yapilmistir. Govde, ana dal, dal veya siirgiinlerden
birinde hastalik belirtisi gosteren agaglar hastalikli kabul
edilmistir. Dallar1 ve gévdeleri makroskobik olarak incelenen
agaglarda kuruma gozlenen kisimlardan bitki &rnekleri
alinarak laboratuvara getirilmistir (Kural 1994).

Cizelge 1. Siirvey yapilan il ve ilgelerdeki kiraz bahgelerine ait incelenen alan ve agag sayilar1

il ilge Toplu Meyveliklerin Alan1 Tahmini incelenen Alan  Toplam Agac
(dekar) (dekar) Sayis1
Afyon Sultandag: 20.500 205 415.000
Cay 2.750 27,5 45.725
Ankara Ayas 1.750 17,5 53.200
Gudil 700 7 37.000
Konya Aksehir 8.734 87,34 137.580
Hadim 27.000 270 770.000
Isparta Senirkent 14.750 147,5 330.150
Uluborlu 11.000 110 198.300
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Gudiimlii 6rnekleme metodu ile de siirvey alanlarinda
hastalik belirtisi gosteren biitiin agaglardan dal ve govde
ornekleri alinarak, ayr1 ayr1 gruplandirilmis ve laboratuvara
getirilmistir. Alinan 6rnekler izolasyon agamasina kadar +4

°C buzdolabinda saklanmuistir.
Laboratuvar ¢alismalar

Izolasyon ve teshis: Siirvey sirasinda Leucostoma spp’nin
tireme yapilarini bulunduran dal veya kabuk pargalari ile ana
dal veya govdelerdeki kanserli bolgelerden saglam ve hasta
dokuyu iceren odun pargalar: alinip, etiketlenerek izolasyon

¢alismalarinda kullanilmistir.

izolasyonlarda kanserli doku ile saglam dokunun birlestigi
yerlerde iist kabuk ¢ikarildiktan sonra 3x5 mm’lik pargalar
almarak %1’lik NaOCI iginde 4 dk. bekletilip yiizeysel
dezenfeksiyona tabi tutulduktan sonra steril kurutmakagitlar:
arasinda kurutulmustur. %85’lik laktik asitten litreye 1.5 ml
ilave etmek suretiyle hazirlanmig PDA'ya aktarma yapilarak
kiltiirler elde edilmeye ¢aligilmigtir. Kesilen pargalar 20-22
°Cde 5-7 giinliik inkiibasyondan sonra gelisen kolonilerin
uglarindan alinan miselli agar pargalar1 tekrar besi yerine
aktarilarak saf kiiltiirler elde edilmeye ¢alisilmustir. Egik agar
ortamina alinan saf Leucostoma spp. kiiltiirleri buzdolabinda
+4°C’ de saklanmustir (Kural 1994). Teshisler, Sutton (1980)’a

gore yapilmugtir.
Yayginlik ¢alismalart

Siirveyler, ¢alisma hedeflerine uygun olarak Afyon, Ankara,
Konya ve Isparta illerinin en fazla kiraz tretimi yapilan
ilce ve koylerinde toplam {iretim alaninin %1’lik kisminda
yapimuistir (Cizelge 1). Calismanin yapildigr Orta Anadolu
Bolgesindeki illerin ilce ve koylerinde bulunan kiraz
agac¢larindaki Leucostoma kanseri hastaliginin yayginlik
oranlarmin belirlenmesinde tartili ortalama kullanilmistir.
Bu amagla her kiraz bahgesinde hastalik belirtisi gosteren
agaclar toplam aga¢ sayisina oranlanarak o kiraz bahgesindeki
hastalikl1 bitki ve ytizdeleri tespit edilmistir. Her bahge i¢in
hastalikli agag ytizdeleri bulunduktan sonra tartili ortalama
ile o bolgeye ait hastalik ¢ikig oranlar1 bulunmustur (Bora ve
Karaca 1970).

Yaygimlik oram = X Bahgedeki hastalik orani (%) x Bahce alani(dekar) x100
Toplam alan (dekar)

Patojenisite ¢alismalart

Patojenisite ¢aligmalarinda saglikli Ziraat 0900 kiraz ¢esidine
ait 30 cm boyunda dallar kullanilmistir. Her bir Leucostoma
spp. izolat1 i¢in 3 adet saglikli kiraz dali kullanilmistir.
Kiraz dallari, Leucostoma sppe ait izolatlarin 0.5 cm

capindaki kiiltir diskleri ile inokiile edilmistir. Bu amagla
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dal ve govdelerde 3-5 mm eninde, 10-15 mm boyunda
kabuk alkolle silindikten sonra steril bistiiri yardimiyla alt
kismi harig diger ti¢ tarafi odun dokusuna kadar kesilerek
kaldirilmig ve bir haftalik kiltiiriin kenarindan alinan 5-10
mm’lik miselli agar parcasi kabukla odun dokusu arasina
konulmugtur. Daha sonra inokulasyon noktast nemli
steril pamukla sarilip ve kurumayr énlemek amaciyla streg
film ile kaplanmistir. Miselsiz agar pargasi konulan dallar
kontrol olarak kullanimigtir. Dallarin nemini korumasi
icin laboratuvar kiiveti iginde steril kayayiiniine dallar
sabitlenmigtir. Bitkiler kontrollii iklim odasinda tutulmus
ve haftada iki kez sulanmustir. Inokulasyon noktalar1 30. ve
60. gtinlerde incelenmis ve her bir daldaki nekrotik alanlar
cm?® olarak ol¢iilmiis ve izolatlarin viriilenslik farkliliklar:
ortaya konulmustur (Cizelge 3). Ol¢iimii yapilan izolatlarin

reizolasyonlar yapilmistir (Katircioglu et al. 2010).

SONUCLAR
Siirvey ¢alismast

Leucostoma kanseri hastaliginin yayginligini belirlemek
amaciyla 2013-2014 yillarinda Orta Anadolu Bolgesinde
Afyon, Ankara, Konya ve Isparta il, ilce ve koylerinde
bulunan kiraz bahgelerinde nisan aymdan kasim ayina kadar
periyodik olmayan arazi ¢ikislar1 yapilmistir. Incelenen 79
kiraz bahgesinden 304 6rnek alinmistir (Cizelge 2).
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Cizelge 2. Kiraz bahgelerinde 2013- 2014 yillarina ait calismalarin yiiritildigi il, ilce ve kéylerdeki incelenen ve bulagik bulunan
agag sayis1 ve bahge biiytikliigii (da) ve hastalik yayginlik orani (%)

. Incelenen  Hastalikli . Hastalik
. . . Bahgedeki B . Bahgenin
11 Ilge Koy . Agag Agag Yayginlhik
Agac Sayis1 Alani (da)
Sayisi Sayis1 Orani (%)
Merkez 800 100 28 40
Camozii Koyii 150 40 38 7
Kirca Kasabasi Kocayel Mevkii 120 35 8
Kirca Kasabasi Kocayel Mevkii 80 32 3 4
Kirca Kasabasi Kocayel Mevkii 200 50 10 10
Camozii Koyt 200 50 27 10
Camozii Koyt 200 50 10 10
Sultandagi  Merkez 204 50 3 8
Merkez 350 70 2 14
Afyon Kirca Kasabas1 Kocayel Mevkii 390 70 3 20 21.03
Kirca Kasabasi Kocayel Mevkii 200 50 3 10
Kirca Kasabast Kocayel Mevkii 385 70 4 20
Kirca Kasabasi Kocayel Mevkii 620 80 3 30
Yesil Ciftlik Kasabas: 150 40 2 7
Camozii Koyt 208 50 47 10
Eber 200 50 38 10
Cayirpinar 210 50 9 10
Gay
Kayapinar 100 35 0 5
Eber 400 80 0 20
Merkez 108 35 0 5
Ulupinar 600 80 0 30
Ulupinar 210 50 20 10
Ulupinar 200 50 3 10
Ulupinar 190 50 9 10
Aksehir
Ulupinar 20 20 1 0,5
Dogansehir 200 50 0 10
Dogansehir 30 20 3 1
Atakent 220 50 47 10
Tuzlukqu 180 50 36 10
Konya 5.82
Kaplanl koyii 375 70 3 18
Bademli koyii 300 65 3 15
Bademli koyi 400 70 0 20
Bademli koyi 300 65 0 15
Yagc1 kéyii 460 70 3 25
Hadim
Yagc1 koyi 60 25 3 5
Kaplanli koyii 350 65 3 16
Giineybiik kdyii 200 50 1 10
Yagc1 koyi 250 60 2 12
Karabiik kéyt 300 65 2 15
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Isparta

Ankara

Senirkent

Uluborlu

Ayas

Gudil

Karabiik koyii
Karabiik kéyt
Kaplanl koyii
Hacibag1 koyt
Hacibag koyi
Giineybiik koyt
Giineybiik kéyii
Garip

Garip

Bali Cakir Koyt
Yali Cakil Koyt
Merkez

Sellik Koyt

Sellik Koyt

Merkez

Sellik Koyt

Garip

Bali Cakir Koyt
Yali Cakil Koyt
Kiigiik Cumra Koyt
Kiigitk Kabaca Koyt
Kumarkoprii Koyt
Merkez

Kiigiik Kabaca Koyt
Merkez

Kiigitk Cumra Koyt
Kiigiik Kabaca Koyt
Kiigitk Kabaca Koyt
Kumarkoprii Koyt
Merkez

Merkez

Merkez

Oltan Koyt
Oltan Koyt
Sinanh Koyt
Sinanli Koyt
Ulugayir1 Koyt
Ulus koyii
Tas6ren mh.
Merkez
Merkez
Merkez
Merkez
ilhankéy

300
300
625
200
300
400
300
300
150
300
260
700
300
200
810
600
390
400
200
250
150
400
940
250
70

595
400
215
200
410
395
220

250
320
300
70
520
1000
135
1200
30
20
30
250

65
65
80
50
65
70
65
65
40
65
60
90
65
50
100
80
70
70
50
60
40
70
140
60
30
80
75
50
50
75
75
50

60
65
65
30
75
150
40
160
20
20
20
60

W O o NN

10

20

18
22
68
50
16

62
28

52
128
11

25
16
31

12

32
48
29
19
58
98
15
45
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15
15
35
10
15
20
15
15
10
15
10
35
15
10
40
30
20
20
10
20
10
30
50
20

30
20
10
10
20
20
10

10

15

15

25
40

50

12

38.39

61.29
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Izolasyon ve teshis calismalar:

Incelenen hastalikl dallar iizerinde piknit olusup olusmadigs,
koloninin rengi, piknit olusumu, spor olusumu, sporlarin
sekli, rengi, bityiikliigi, piknit 6lgiileri ve miktari, piknitlerde
spor akintis1 vb. 6zellikleri goz 6niine alinarak cins diizeyinde
tanilanmugtir (Sekil 1). Afyon, Ankara, Konya ve Isparta il
ve il¢elerinden elde edilen 304 adet izolat Leucostoma spp.
olarak elde edilmistir. Tim kiltiirler PDA egik ortamina
alinarak buzdolabinda +4 °Cde saklanmigtir. Leucostoma
spp’lerine ait tireme yapilari incelenmesi g¢alismalarinda;
konidilerin seffaf 5-10 x 1-2 pm, ¢ok kii¢iik, bélmesiz ve hafif
kivrik oldugu tespit edilmistir.

Sekil 1. Afyon Sultandagi Leucostoma spp. izolati

Patojenisite ¢alismalari

Bu ¢alisma neticesinde elde edilen 304 izolattan segilen
108 izolatin patojenisitesi ve viriilenslikleri belirlenmistir.
Hastaliksiz, temiz kiraz dallarina yapilan inokulasyon sonrasi
yara gelisimleri 30. ve 60. giinlerde incelenmis ve her bir
daldaki nekrotik alanlarin boyu 60. giin 6lgiilmiistiir (Cizelge
3). Laboratuvarda patojenisite sonrasi dallarda piknit olusup
olusmadig1 siirveydeki sonuglarla karsilagtirilmistir (Sekil
3 ve 4). Kontrolde leke goriilse de herhangi bir etmen
gelisimi goriilmemistir. Cizelge 3'deki 110 izolat patojenite
sonuclarina gore; U.18.1, U.18.10, U.18.11.A, U.1.10,
U.1.15.A,U.1.14.B,U.18.8,U.1.20,U.1.11,U.1.9,U.17.1, U.7.1,
U.3.1, U6.2, Se.3.3, Se.4.11, Se.1.1, Se.5.20, Se.6.3, Se.7.4,
Su.1.3, Se.1.2, Su.2.1, Su.5.7, Cal.1, Se.4.6, G.4.5, G.5.1, G.5.4
izolatlar1 nekrotik alan 6l¢iimleri, morfolojik olarak piknitsiz
ve agik renkte yara gelisimi ile diger izolatlardan daha diisiik

viriilense sahip olmugtur.
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Sekil 2. Patojenitesi yapilmuis, piknitsiz ve agik renkte yara

gelisimi olan izolat

Sekil 3. Patojenitesi yapilmis, piknitli ve koyu renkte yara

gelisimi olan izolat

TARTISMA VE KANI

Bu ¢alismada 2013-2014 yillar1 arasinda Orta Anadolu
Bolgesininkiraz iretiminde ve ihracatinda nemiolan Afyon,
Ankara, Ispartave Konyaillerinde Leucostomakanserisiirveyi
yapilmuistir. Kiraz tiretimi yapilan bahgelerden metoda uygun
ornekleme yapilmis, agaglarin yapraklarinda kizariklik,
dallarda akinti, geriye olim ve kurumalar yogun olarak
tespit edilmistir. Leucostoma kanseri hastaliginin yayginlik
orant Afyon ilinde %21.03, Konya ilinde %5.82, Isparta
ilinde %38.39 ve Ankara ilinde %61.29 olarak bulunmustur.
Leucostoma kanseri hastaliginin Orta Anadolu Bolgesindeki
yayginlik orani %21.25 olarak belirlenmistir (Cizelge 2).
Dogu Anadolu Bolgesinde Malatya ve Elazig illerinde
kayisilarda Leucostoma kanserinin onemli bir hastalik
oldugu ve bahgelerin %90 ninda ve agaglarin %36’sinda
Leucostoma kanserinin bulundugu bildirilmistir (Kural ve
Erdiller 1995). Yine Dogu Anadolu Boélgesinde yiiriitiilen
diger bir ¢alismada, kirazlarda Leucostoma kanserinin

yayilis orami Erzincanda %38.1 ve Giimiishanede %13.3
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Cizelge 3. Izolatlarin kesik dal inokulasyonundan 60 giin sonra olusturduklari nekrotik alanlar (cm ?)

izolat no Nekrotik alan (cm?) Kontrol (cm?) Agiklama
U.18.10 25.93 0.5 Piknitli
U.18.11.A 15.15 0.8 Piknitsiz
U.24 48.5 0.9 Piknitli
U.14. 42.65 1.2 Piknitli
U.6.1. 34.73 1 Piknitli
U.1.10. 19.07 0.7 Piknitsiz
U.1.15.A 21.88 1.5 Piknitsiz
U.1.22 34.93 0.9 Piknitsiz
U.15 42.26 1.2 Piknitli
U.18.4 20.66 0.6 Piknitli
u.16.1 95 0.9 Piknitli
U.1.15.B 22.7 0.8 Piknitli
U.1.25 71.17 1.1 Piknitli
U.1.2. 45.5 1.2 Piknitli
U.1.14.B 11.6 1 Piknitsiz
U.18.5 20.1 1.4 Piknitli
U.18.8 16.9 0.8 Piknitsiz
U.1.20 33.25 0.9 Piknitsiz
U.l.12 37.3 0.6 Piknitli
U.L.11 13.05 1.1 Piknitsiz
U.18.1 37.83 1.2 Piknitsiz
U.1.9 25.46 1.2 Piknitsiz
U.6.2. 29.41 0.8 Piknitli
U.17.1 1.47 0.2 Piknitsiz, yesil
U.2.1 68.9 0.5 Piknitli
U.1.24 55.05 0.8 Piknitsiz/Piknitli
U.7.1 101.97 0.9 Piknitsiz
U.7.2 75.03 1.2 Piknitli
U.3.1 71.13 1 Piknitsiz
U.1.23 73.48 0.7 Piknitsiz
U.15 85 1.5 Piknitsiz
U.1.3 38.67 2.3 Piknitli
Se.4.10 65.94 1.2 Piknitsiz
Se.9.2 62.55 0.6 Piknitsiz
Se.1.3 74.37 0.9 Piknitsiz
Se.5.2 67.65 0.8 Piknitsiz
Se.2.2 78.83 1.1 Piknitsiz
Se.6.1 56.5 1.2 Piknitsiz
Se.5.18 64.9 1 Piknitsiz
Se.6.6 68.46 1.4 Piknitsiz
Se.7.6 67 0.8 Piknitsiz
Se.4.4 84.3 0.9 Piknitsiz
Se.5.17 71.75 0.6 Piknitli
Se.3.3 13.83 1.1 Piknitsiz
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Se.4.11
Se.5.21
Se.6.11
Se.4.5
Se.5.19
Se.4.9
Se.5.9
Se.4.3
Se.7.5
Se.7.4
Se.7.3
Se.7.1
Se.6.5
Se.1.5
Se.5.16
Se.5.12
Sel.l
Se.1.2
Se.4.5
Se.4.6
Se.5.10
Se.5.20
Se.6.3
Se.7.4
Se.8.1
Se.10.2
Su.1.17
Su.1.2
Su.2.5
Su.1.3
Su. 1.4
Su. 2.1
Su. 2,6
Su. 4.1
Su. 5.5
Su. 5.7
Su. 6.3
Su. 6.10
Su. 7.2
Su. 16.2
Su. 13.1
Su. 14.3
Ca.l.l
Ca. 1.3
Ca. 14
Ca. 1.7

32.5
71.75
74.87
72.77
63.2
67.4
70.78
72.45
55.09
56.57
59.68
72.83
66.5
87.42
71.98
68.13
2.9
175
91

112.3

1.27
1.9
81
119.3
96.3
27.02
87.32
0.83
98
4.3
96
105
95
0.73
96

97

91

91

97
133.3
14.3
87

81
106

1.2
1.2
0.8
0.7
0.8
0.9
1.2
1

0.7
1.5
2.3
1.2
1.1
1.2
1

0.6
0.2
1.2
1.1
0.2
0.4
0.3
0.3
0.2
0.4
0.8
0.6
0.8
0.9
0.3
1.2
1.5
0.4
1.5
0.5
0.2
0.9
1.4
0.8
0.9
1.8
1.5
0.4
1.2
0.9
1.5

Piknitsiz

Piknitsiz

Piknitsiz

Piknitsiz

Piknitsiz

Piknitsiz

Piknitli

Piknitli

Piknitsiz

Piknitsiz

Piknitsiz

Piknitsiz

Piknitli

Piknitsiz

Piknitsiz

Piknitsiz

Piknitsiz

Piknitli

Piknitli

Piknitsiz, yar1 kurumus
Bityiik piknitli

Yesil, piknitsiz
Piknitsiz

Yesil, piknitsiz
Piknitsiz, kurumus
Biiyiik piknitli
Piknitsiz, kurumusg
Piknitsiz

Piknitsiz

Piknitsiz, yesil

Az kiigtik piknitli
Piknitsiz

Piknitsiz

Piknitli, dal kurumus
Piknitsiz

Piknitsiz, yesil
Piknitsiz, kurumus
Piknitli

Piknitli, kurumusg
Cok kiigiik piknitli, kurumusg
Piknitli, yar1 kurumus
Biiyiik Piknitli, kurumus
Cok az kiigiik piknitli
Biiyiik piknitli
Piknitli, kurumusg

Kiigiik piknitli

54



Bitki Koruma Biilteni / Plant Protection Bulletin, 2019, 59 (4) : 47-56

Ca.33 97 0.6
G. 11 117 0.9
G.22 87 1.2
G2.3 81 1.8
G3.4 101.5 1.2
G3.6 95 1.4
G.4.4 81 1.2
G.4.5 1.07 02
G.5.1 1.53 0.2
G52 88 0.9
G54 231 0.8
G55 80 0.9
H.11.3 101.8 1.2
H.4.1 94.37 1

H.13.2 82.58 0.7
H.11.4 89.8 1.5
H.2.2 70.5 0.8

Biiyiik piknitli

Cok piknitli

Piknitsiz, yesil kuru
Piknitli, kurumusg
Piknitli, kurumusg
Kiigiik 0,4 piknitli
Biiyiik piknitli, kurumug
Piknitsiz, yesil

Piknitsiz

Biiyiik Piknitli, kurumus
Piknitsiz, yesil

Piknitsiz, yesil

Piknitli

Piknitli

Piknitsiz

Piknitsiz

Piknitli

olarak rapor edilmistir (Gokee et al. 2011). Ege Bolgesinde
kiraz, seftali ve erik agaglarinda Leucostoma kanserinin
varligr bildirilmistir (Celiker ve Kural 2007). Caligmanin
yapildig1 yillarda Amerika Birlesik Devletlerinin New York
Eyaleti ve Kanadanin Ontario Eyaletinde seftalilerde %98%
varan kanser bulunma oranlar1 rapor edilmistir (Biggs 1989).
Tiim bolge genelinde kiraz agaglarinin kanserli dokularindan
spp. elde
edilmistir. ABD'nin Oregon ve Washington eyaletlerinde

alinan Orneklerin  %63.2sinden  Leucostoma
kirazlarda Leucostoma kanseri nedeniyle aga¢ oliimlerinin
yillik olarak %16’lara kadar ¢iktig: bildirilmistir (Spotts et al.
1990).

Calisma kapsaminda yapilan siirvey ¢aligmasina gore; kiraz
bahgelerinde yogun olarak goriilen kuruma, geriye dogru
olim ve agag kayiplarina neden olan etmenin Leucostoma

spp’e bagli etmenler olmast literatiirle uyumlu bulunmugtur.

Kiraz tizerinde yapillan patojenisite ¢alimalarinda
Leucostoma spp. izolatlarinin hepsi patojen bulunmus
ancak viriilenslik agisindan aralarinda farkliliklar oldugu
bulunmustur. {zolatlarin viriilenslik derecelerinde elde
edildikleri cografik bolgelere gore bir iliski kurulamamis
her ilde tim virilenslik derecelerine sahip izolatlara
rastlanmustir.  Yilmaz (2013)1mn Ege Bolgesinde yaptig
calismada elde edilen Leucostoma spp. izolatlarinin hepsinin
kirazda degisen viriilenslik derecelerinde patojen oldugu
bildirilmigtir. Izmir izolatlar1 arasinda yiiksek viriilenslik
derecesine sahip daha fazla sayida izolat bulunmugtur.

Calis ve Yanar (2015) caligmasinda da farkli seviyelerde
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viriilenslige sahip Leucostoma spp. izolatlarina rastlamistir.

Bu ¢alismanin sonucunda; Leucostoma kanserinin bolgemiz
kiraz tiretimini tehdit eden ve giin gegtik¢e yayginlig: artan
bir fungal hastalik etmeni oldugu anlasilmistir. Diinyada
Spp.
hipoviriilenslik tespit edilmis olup, bu ¢aligma sonucunda

bazi dasik virtlensli Leucostoma izolatlarinda
elde edilen digiik virtlensli izolatlarin da hipoviriilent

olabilecegi  diistiniilmektedir. ~ Kimyasal = miicadelesi
bulunmayan Leucostoma kanserinin hastalik kontroliinde
kullanilabilecek hipoviriilent izolatlarinin tespit edilmesi ve

uygulaya aktarilabilmesi igin gerekli galiymalar yapilmalidur.

TESEKKUR

Bu ¢aligma “Orta Anadolu Bolgesinde Kiraz Agaclarinda
Kurumalara Neden Olan Cytospora sppnin Tespiti, Yayginlig
ve Hipoviriilent Irklarinin Varliginin Belirlenmesi” projesi
adiyla “Kiraz Entegre Miicadele Arastirma, Uygulama ve
Egitim Projesi” ninbiralt projesi olarak Ankara, Afyon, Isparta
ve Konya illerinde 2012-2017 yillar1 arasinda ylirGitdlmistiir.
Proje ¢aligmalar1 Tarimsal Aragtirmalar ve Politikalar Genel
Miudirliigi'niin destegiyle gergeklestirilmistir.

OZET

Bu c¢aligmada, 2013-2014 yillar1 arasinda Orta Anadolu
Bolgesinde kiraz (Prunus avium L.) agaglarinda kuruma
ve geriye Olimlere neden olan Leucostoma kanseri
hastalik etmeni Leucostoma spp’nin tespiti, bolgemizdeki
yaygmliginin belirlenmesi amaglanmustir. Caligma, Afyon,
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Ankara, Konya ve Isparta illerine ait 8 ilcede yiirGitilmastiir.
Bu illere ait toplam 79 kiraz bahgesinden 304 adet
Leucostoma spp. izolat1 elde edilmistir. Stirvey sonuglarina
gore Leucostoma kanseri hastalik yayginlik orani en ¢ok
%61.29 ile Ankara ili kiraz bahgelerinde tespit edilmistir.
Isparta ilinde %38.39 ve Afyon ilinde %21.03 bulunmustur.
En az yayginlik orani %5.82 ile Konya ilinde tespit edilmistir.
Leucostoma kanseri hastaliginin Orta Anadolu Boélgesinde
bulunan kiraz agaglarindaki hastalik yayginlik orani %21.25

olarak belirlenmistir.

Anahtar kelimeler: Ankara, Afyon, Konya, Isparta, kiraz,

Leucostoma spp.
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Fungal diseases cause significant economic losses in fruits in the field and post-
harvest. Tomatoes, which are of great importance in terms of human health
and economically, are sensitive to fungal diseases due to their rich nutrients
and water content. Alternaria alternata is defined as one of the most important
necrotrophic pathogens in tomato fruit. Biological control method, which is
an alternative method to protect fruits and vegetables during storage and shelf
life, is utilized due to insufficient controlling and the disadvantages of fungicide
use. In this study, a total of 33 bioagent bacteria [Agrobacterium radiobacter
(A 16), Bacillus atrophaeus (TV 15B, FD 1), Bacillus cereus (T'V 30D and TV
85D), Bacillus megaterium (TV 3D, TV 6D, TV 13C, TV 20E, TV 49A, TV 87A,
M3, KBA 10), Bacillus subtilis (TV 6F, TV12H, TV 13B, TV 17C, OSU 142, TV
16F), Bacillus pumilus (TV 67C, TV 73A, IK 39), Brevibacillus choshinensis (TV
53D), Kyluverea cryocrescens (TV 113C), Kocuria rosea (TV 14C), Paenibacillus
macerans (T 26), Pantoea agglomerans (RK 92, RK 84), Pseudomonas chlororaphis
(IK37,PM 18), Pseudomonas flourescens (FDG 37, TV 11D), Pseudomonas putida
(TV 42A)] were tested against A. alternata in in vitro. According to the results of
the dual culture test, the most effective isolate that prevented the development
of pathogen fungi was TV 53D (83.33%), followed by RK 84 (79.76%) and TV
6F (78.57%). It is important for the use of three promising bioagent bacteria to
be tested against pathogen under different in vivo conditions as a biopesticide.

GIRIS

Domates, Solanaceae

yetistiriciligi yapilan ¢ok 6nemli bir bitkisel tiriin olmasinin

yaninda (Tolentino et al. 2011) yiiksek besin degeri,

familyasina ait tim diinyada

antioksidan ve iyilestirici 6zellikleri (Gondal et al. 2012)
nedeniyle patatesten sonra en ¢ok iiretimi yapilan sebzedir

(Sahu et al. 2013). Ancak, insan beslenmesinde biiyiik oneme
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sahip olan domatesin yiiksek miktarda su (%95.3) igerigine
sahip olmasi (Gondal et al. 2012) bitki patojenlerine kars:
hassasiyetini de arttirmaktadir (Nair et al. 2015).

Ozellikle bitki patojeni olan fungal hastalik etmenleri insanlar
bitki yetistirmeye bagladigindan bu yana bitki kayiplarinin en
6nemli nedenlerinden biri olmustur (Harvey 1978, Pohanka
2006, Tripathi and Dubey 2004). Meyve ve sebzeleri enfekte
eden funguslardan Alternaria alternata (Fr.) Keissler'in ise,
diinyanin pek ¢ok bolgesinde ¢ok gesitli tarimsal tiriinde
hastalik olugturdugu belirlenmistir (Harteveld et al. 2013,
Kwon et al. 2011, Taba et al. 2009, Wang et al. 2010a, 2010b).
Bu etmen, domates meyvesinde ekonomik agidan en 6nemli
nekrotrofik patojenlerden biri olarak tanimlanmaktadir
(Troncoso-Rojas and Tiznado-Hernandez 2014). Meyve
disinda bitkilerin diger kisimlarindan tohum (Szopinska et
al. 2012), yaprak (Harteveld et al. 2013) ve gévdeyi (Choi et
al. 2010) enfekte etmekte, meyveyi dogrudan etkileyerek ya
da dolayli olarak bitki fotosentezinin fizyolojisini bozarak
¢igeklenmeyi (Espinoza-Verduzco et al. 2012) ve tarimsal
tiretimi azaltmaktadir (Lagopodi and Thanassoulopoulos
1998, Qiang et al. 2010). Bu etmenden kaynakli kayiplar:
azaltmak amaciyla pestisit uygulamasi, dayanikli gesit
kullanimi ve ekim rotasyonu gibi farkli miicadele yollar1
uygulanmakta, pestisit uygulamasi ise hala en yaygin
miicadele yontemi olmaya devam etmektedir. Ancak, yogun
pestisit kullanimi patojen direncinin gelismesine, tiriinlerde
pestisit kalintisina, giiglii ve akut toksisite olugmasina neden
olmaktadir. Insan saghgina olumsuz yan etkilerinin olmasi,
pestisitlerin dogada uzun siire bozunmadan kalmasi,
tiiketicilerin giderek daha fazla pestisit kalintis1 igermeyen
gida talep etmeleri (De Curtis et al. 2010, Harish et al. 2008,
Ma et al. 2015, Yang et al. 2015, Wang et al. 2012, 2015)
alternatif miicadele yontemlerine olan ihtiyacin arttigini
gostermektedir (Gao et al. 2017, Yan et al. 2014). Meyve
ve sebzelerin hasat sonrasi bozulmasinin dnlenmesine ve
fungisitlerin kullanimin1 azaltmaya yonelik mikrobiyal
antagonistlerle biyolojik miicadele alternatif miicadele
yontemlerinden biri olarak ortaya ¢ikmistir (Ongena and
Jacques 2008). Son yillarda, hasat sonras: hastaliklar i¢in bazi
antagonistik mikroorganizmalar Bacillus spp., Pseudomonas
spp., Trichoderma spp., Pichia spp. ve Candida spp. gibi
biyolojik miicadele ajani olarak tanimlanmistir (Liu et
al. 2013, Talibi et al. 2014). Bu calismadaki amag 33 adet
bakteriyel biyolojik miicadele ajaninin depo kosullarinda da
domateste tirtin kaybina neden olan A. alternata’ya karst in
vitroda test edilerek etkililik durumlarinin belirlenmesidir.

MATERYAL VE METOT

Erzurum, Tortumilgesinde araziden alinan hastalikli domates

(Solanum lycopersicum L.) bitkisi tizerinden izole edilen
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patojen fungus saflagtirilmig, patojenisite testi, molekiiler
tanist yapilmis ve Potato Dextrose Agar (Difco, PDA)
besiyerinde 4 °Cde Atatiirk Universitesi, Ziraat Fakiiltesi,
Bitki
mubhafaza edilmistir (Sekil 1).

Koruma Bolimii Bitki Klinik Laboratuvarinda

Sekil 1. [zolasyon yapilan érnekler (A: Gévde, B: Meyve)

ve izole edilen fungusun petri goriiniimii (C)
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Biyolojik miicadele ajan1 bakteri olarak ise, daha 6nce yapilan
biyolojik miicadele ¢aligmalarinda farkl hastalik etmenlerine
etkili oldugu belirlenen izolatlar kullanilmistir (Cizelge 1).

Patojenisite testi

Alternaria alternatanin patojenisitesi domates meyvesi
tizerinde test edilmistir. Domatesler, musluk suyu altinda
yikanarak steril kabin igerisinde %70 etil alkol ile ytizeysel

sterilizasyona tabi tutulmustur. Daha 6nceden PDA besi

ortaminda 7 giin boyunca gelistirilmis olan fungustan 6
mm miseliyal disk meyve {izerine yara agmak suretiyle
uygulanmustir ve yara ylizeyinin etrafi parafilm ile sarilarak
tabanina steril nemli kurutma kagidi serilen plastik kutulara
(7 1) yerlestirilmis, oda sicakliginda 12 saat aydinlik/12
saat karanlik ortamda 5 giin boyunca fungusun gelisimi
izlenmistir. Kontrol uygulamasinda ise; steril PDA diski yara
yerine yerlestirilmis ve parafilm ile sarilmistir. Caligma tesadiif

Cizelge 1. Caliymada kullanilan antagonistik bakteriler ve referanslari

Sira izolat MIS Tan1 Referans

1 Al6 Agrobacterium radiobacter Mohammadi et al. 2016
2 TV 15B Bacillus atrophaeus Aktas 2015

3 FD 1 Bacillus atrophaeus Tozlu et al. 2011

4 TV 30D Bacillus cereus Aktas 2015

5 TV 85D Bacillus cereus Erman et al. 2010

6 TV 3D Bacillus megaterium Ekinci et al. 2014

7 TV 6D Bacillus megaterium Erman et al. 2010

8 TV 13C Bacillus megaterium Erman et al. 2010

9 TV 20E Bacillus megaterium Aktas 2015

10 TV 49A Bacillus megaterium Bu ¢aligmada

11 TV 87A Bacillus megaterium Erman et al. 2010

12 M3 Bacillus megaterium Kotan et al. 2009

13 KBA 10 Bacillus megaterium Karagoz ve Kotan 2010
14 TV 6F Bacillus subtilis Erman et al. 2010

15 TVI2H Bacillus subtilis Aktas 2015

16 TV 13B Bacillus subtilis Erman et al. 2010

17 TV 17C Bacillus subtilis Ekinci et al. 2014

18 OSU 142 Bacillus subtilis Karakurt et al. 2011

19 TV 16F Bacillus subtilis Erman et al. 2010

20 TV 67C Bacillus pumilus Erman et al. 2010

21 TV 73A Bacillus pumilus Erman et al. 2010

22 IK 39 Bacillus pumilus Dadagoglu ve Sahin 2010
23 TV 53D Brevibacillus choshinensis Erman et al. 2010

24 TV 113C Kluyvera cryocrescens Bu ¢aligmada

25 TV 14C Kocuria rosea Bu ¢aligmada

26 T 26 Paenibacillus macerans Bu ¢aligmada

27 RK 92 Pantoea agglomerans Ekinci et al. 2015

28 RK 84 Pantoea agglomerans Ekinci et al. 2015

29 IK 37 Pseudomonas chlororaphis Dadagoglu ve $ahin 2010
30 PM 18 Pseudomonas chlororaphis Mohammadi 2018

31 FDG 37 Pseudomonas fluorescens Giines et al. 2015

32 TV 11D Pseudomonas flourescens Erman et al. 2010

33 TV 42A Pseudomonas putida Erman et al. 2010

*MIS: Mikrobiyal Tan1 Sistemi
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parselleri deneme deseninde 3 tekerriirlii olarak yiirtitilmiistir.
Meyve ylizeyindeki bozulma ve misel gelisimi pozitif olarak
degerlendirilmis ve bu bolgelerden reizolasyon yapilarak Koch

postulatlart tamamlanmustir.
Fungusun molekiiler tamilanmast

Patojen fungusun tiir diizeyinde tanisini yapmak icin molekiiler
olarak teshisi yapilmistir. Moeller et al. (1992) tarafindan
hazirlanan  protokol kullanilarak patojenin misellerinden
genomik DNAS1 izole edilmistir. Patojen fungusun rDNAs
kullanilarak ITS bolgesi ITS1-ITS4 primerleri kullanilarak
gogaltilmistir. Amplifiye edilmis PCR tiriinii sekans i¢in Refgen
Co. Ltd’e gonderilerek sekans sonucu Genbank’ta depolanmugtir.

Biyoajan bakterilerin mikrobiyal identifikasyon sistem (MIS) ile
tanlanmast

flk kez bu ¢aligmada kullanilan 4 adet biyoajan bakterinin
Paisley (1995)% gore yag asit metil esterleri (MIDI, Inc., Newark,
DE, version 5.5) izole edilmis ve tanilar1 yapilmustir. izolatlarin
analizi tiger kez tekrar edilmis ve yiizde olarak en yiiksek tani

sonucu kesin sonug olarak degerlendirilmistir.

Bakteriyel biyokontrol ajanlarin tiitinde asirt duyarhlik testi
(HR)

Calismada ilk kez kullanilan biyoajan bakterilerin tiitiinde
asirt duyarhlik testi 5-6 haftalik Nicotiana tabacum L. var.
Samsun ¢esidinin taze yapraklari tizerinde yapilmigtir. Nutrient
Agar (NA, Merck) besiyerinde 24-48 saat geligen bakteri
kaltiirleri ile hazirlanan stispansiyon (10° kob/ml) steril bir
enjektor ile alinarak, tiitiin yapraginin iki yan damar arasmna
enjekte edilmistir. 24-48 saat sonucu tiitiin yapraginda belirti
olugturmayanlar negatif, olusturanlar ise pozitif sonug olarak

degerlendirilmistir (Klement 1968).
In vitro denemeler

Ikili kiiltiir testlerinde 20 ml PDA igeren petri kaplari (90 mm)
kullanilmus, biyoajan bakteri izolatlar1 Nutrient Agar (NA)da
24 saat, patojen fungus izolat1 ise PDAda 7 giin gelistirilmistir.
Daha sonra PDA igeren petri kaplarinin etrafina steril gubuk
ile biyoajan bakteri kiiltiirii ¢izilmis, petri kabinin orta kismina
ise 6 mm fungal disk yerlestirilmistir. Petri kaplar1 parafilm
ile sarilmis ve 27 °Cde inkiibasyona birakilmistir. Kontrol

T i .

Sekil 2. Domates meyvesinde yapilan patojenite testi

olarak ise petri kabmnn ortasina patojen fungus misel diski
yerlestirilmistir. Kontrol petrisinde, patojen fungus petri
kabinin tiim yiizeyini kapladiginda fungusun radyal gelisimi
mm olarak 6lgiilerek kaydedilmistir. Caligma, tesadiif parselleri
deneme deseninde 3 tekerriirlii olarak yiriitilmiis ve her
bir uygulama icin 3er petri kullamlmistir. Patojen fungus
kolonisinin gelisiminin yiizde engellenme oran1 (YEO) Mari
et al. (1993)1n belirttigi radyal gelismenin engelleme yiizdesi

formiiliinden yararlanilarak hesaplanmugtir.

Yiizde engelleme orani (%) = (C-T)x100/(C-6)
C: Kontrol petrisi patojenin ¢ap1
T: Bakteri uygulamasinda patojenin koloni ¢ap1

6: Patojen disk ¢ap1
Istatistiki analiz

Elde edilen degerlere, JMP 5.0.1 istatistik yazilimi kullanilarak,
istatistik analizi yapilmig ve ortalamalar arasindaki farkliliklar
LS Means Student testine gore P<0.01 Onem seviyesinde

kargilagtirilmigtur.

SONUCLAR

Domates meyvesinden izole edilen fungusun patojenitesi

yapilmis ve sonug pozitif ¢ikmustir (Sekil 2).

Molekiiler tanilama sonuglarina gore patojen fungus izolati
Alternaria alternata (592 bp) olarak %99.47 benzerlik indeksi ile
tanilanmis ve sekans tablosu Cizelge 2de verilmistir. Molekiiler
sekans sonucu GenBanKa yiiklenmis ve MK752741 erisim
numarasi verilmistir. A. alternata izolatina ET 90 kodu verilerek

fungus kiiltiir koleksiyonuna eklenmistir.

Bu caligmada ilk kez denenmis olan antagonistik bakteri
izolatlarina ait bilgiler ve HR test sonucu Cizelge 3 ’te verilmistir.

Biitiin biyoajan bakteri HR test sonuglar1 negatif olmustur.

Ikili kiiltiir testlerinde ET 90 izolatina karst test edilen
antagonistik bakterilerin antifungal aktivitelerinin sonucu
Cizelge 4'de, antagonistik bakterilere ait petri gortiniimleri
ise Sekil 3'de verilmistir. Biitiin bakteriler farkli diizeylerde
ET 90 patojen izolatinin gelisimini engellemislerdir.
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Cizelge 2. Alternaria alternata ET 90 izolatinin sekansi

1
61
121
181
241
301
361
421
481
541

CGAAATGTATCTTTGTCTACCGTAGGTGACCTGCGGAGGGATCATTACACAAATATGAA
GGCGGGCTGGAACCTCTCGGGGTTACAGCCTTGCTGAATTATTCACCCTTGTCTTTTGCG
TACTTCTTGTTTCCTTGGTGGGTTCGCCCACCACTAGGACAAACATAAACCTTTTGTAAT
TGCAATCAGCGTCAGTAACAAATTAATAATTACAACTTTCAACAACGGATCTCTTGGTTC
TGGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAGTGTGAATTGCAGAATTCAGT
GAATCATCGAATCTTTGAACGCACATTGCGCCCTTTGGTATTCCAAAGGGCATGCCTGTT
CGAGCGTCATTTGTACCCTCAAGCTTTGCTTGGTGTTGGGCGTCTTGTCTCTAGCTTTGCT
GGAGACTCGCCTTAAAGTAATTGGCAGCCGGCCTACTGGTTTCGGAGCGCAGCACAAGT
CGCACTCTCTATCAGCAAAGGTCTAGCATCCATTAAGCCTTTTTTTCAACTTTTGACCTC
GGATCAGGTAGGGATACCCGCTGAACTTAAGCATATCATTAAGGGCGGGAGGGAA

Cizelge 3. Antagonistik bakterilerin MIS tanilama ve asir1 duyarlilik test sonuglari

Sira izolat Konuk¢u *MIS tanist **SIM HR
1 TV 49A Bugday Bacillus megaterium 0.577 -
2 TV 113C Allium sp. Kluyvera cryocrescens 0.688 -
3 TV 14C Cilek Kocuria rosea 0.695 -
4 T 26 Bugday Paenibacillus macerans 0.665 -

*MIS: Mikrobiyal Tani Sistemi, **SIM: Benzerlik indeksi, —: Negatif reaksiyon
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Cizelge 4. Alternaria alternatanin ET 90 izolatina karst test edilen antagonistik bakterilerin yiizde engelleme oranlar

Sira izolat Yiizde Engelleme orani (%)*

1 TV 53D Brevibacillus choshinensis 83.33 A

2 RK 84 Pantoea agglomerans 79.76 B

3 TV 6F Bacillus subtilis 78.57 BC

4 RK 92 Pantoea agglomerans 76.79 BCD

5 FDG 37 Pseudomonas fluorescens 75.60 CD

6 OSU 142 Bacillus subtilis 75.00

7 Al6 Agrobacterium radiobacter 7024 E

8 TV 87A Bacillus megaterium 69.05 EF

9 TV 15B Bacillus atrophaeus 68.45 EF

10 TV 13C Bacillus subtilis 67.86 EFG
11 TV 42A Pseudomonas putida 67.26 EFGH
12 TV 14C Kocuria rosea 67.26 EFGH
13 TV 17C Bacillus subtilis 66.67 FGHI
14 TV 13B Bacillus subtilis 66.07 FGHIJ
15 TV 16F Bacillus subtilis 66.07 FGHIJ
16 TV 67C Bacillus pumilus 66.07 FGHIJ
17 TV 85D Bacillus cereus 64.29 HIJK
18 TV 73A Bacillus pumilus 64.29 HIJK
19 FD 1 Bacillus atrophaeus 63.10 JK
20 TVI2H Bacillus subtilis 63.09 JK
21 PM 18 Pseudomonas chlororaphis 62.50 K
22 TV 20E Bacillus megaterium 62.50

23 T 26 Paenibacillus macerans 51.78
24 TV 113C Kluyvera cryocrescens 51.78
25 M3 Bacillus megaterium 50.60 LM
26 IK 39 Bacillus pumilus 47.62 MN
27 IK 37 Pseudomonas chlororaphis 46.43 NO
28 TV 49A Bacillus megaterium 4524 NO
29 TV 30D Bacillus cereus 4405 O

30 TV 3D Bacillus megaterium 4405 O

31 TV 6D Bacillus megaterium 4405 O

32 KBA 10 Bacillus megaterium 3929 P

33 TV 11D Pseudomonas flourescens 3452 Q

34 ET 90 Aternaria alternata 00 S

CV=
LSD=

3.19
3.05

*Ayni siitunda benzer harfle ifade edilen degerler arasinda istatistiki agidan fark yoktur (p<0.01).
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Antagonistik bakteri izolatlarinin yiizde engelleme oranlar
%34.52 ile %83.33 arasinda degismistir. En yiiksek yiizde
engelleme orani TV 53D (%83.33) izolatinda gozlenirken,
bu izolat1 RK 84 (%79.76) ve TV 6F (%78.57) izolatlar1 takip
etmistir. En diisiik inhibisyon orani TV 11D (%34.52)den
elde edilmistir (Cizelge 4). Bu ¢aliymada ilk kez kullanilan
4 bakteri izolatinin etkililiklerinin sirasiyla %45.24 (TV
49A), %51.78 (T 26, TV 113C) ve 67.26 (TV 14C) oldugu
belirlenmistir. Sadece patojen izolat ET 90’nin uygulandigt
kontrolde yiizde engelleme orani diger tim test edilen
bakterilerden istatistiki olarak (p<0.01) farkli bulunmustur.

Lo, LA

e &
U AN

Bu ¢aliymada da biyolojik miicadele ajani olarak 1 adet A.
radiobacter, 2 adet B. atrophaeus, 2 adet B. cereus, 8 adet B.
megaterium, 5 adet B. subtilis, 3 adet B. pumilus, 1 adet B.
choshinensis, 1 adet K. cryocrescens, 1 adet K. rosea, 1 adet P
macerans, 1 adet P. agglomerans, 2 adet P. chlororaphis, 2 adet
P. flourescens, 1 adet P. putida kullanilmis ve bu biyoajanlar
farkli oranlarda patojen fungusun gelisimini engellemislerdir
(Sekil 3). Yapilan ¢alismada test edilen bakterilerden
Brevibacillus, Bacillus, Pantoea cinlerine ait olan izolatlarin
patojenin gelisimini diger bakteri cinslerine ait izolatlara

gore daha fazla engelledigi belirlenmistir.

0SU 142

RK 92
L 4

ghe

1D

Sekil 3. In vitro’da antagonistik bakterilerin patojen fungusa kars: etkililikleri
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TARTISMA VE KANI

Meyve ve sebzelerde fungal etmenlerden kaynakli
enfeksiyonlar yetisme sezonu siiresine ek olarak, hasat
zamani, Uriinlerin taginmasi, hasat sonrasi depolama ve
pazarlama kosullarinda veya tiiketici tarafindan satin
alindiktan sonra ortaya ¢ikabilmektedir. Meyvelerin yiiksek
seviyede seker ve besin elementleri icermesi ve diisik pH
degerine sahip olmalar1 da fungal ¢lirtimelere kars1 meyveyi
daha duyarli hale getirmektedir (Troncoso-Rojas and

Tiznado-Hernandez 2014).

Biyolojik miicadele, meyve ve sebzeleri fungal patojenlerin

bulagmasindan korumak ve patojenlerden kaynakli
hastaliklar1 baski altina almak i¢in kullanilan pestisitlere
alternatif olarak kabul edilen bir miicadele yontemidir
(Janisiewicz and Korsten 2002, Spadaro and Gullino 2004,
Wilson et al. 1991). Biyolojik miicadele amaciyla kullanilan
mikroorganizmalar, antibiyosis, hidrolitik enzim {retimi,
parazitizm, uyarilmis dayaniklilik, besin ve alan igin rekabet
olmak tizere gesitli mekanizmalar ile bitki patojenlerinin

neden oldugu kayiplari azaltmaktadirlar (Kotan et al. 2009).

Bu amagcla Bacillus, Pseudomonas, Pantoea, Brevibacillus
cinslerine ait bircok bakteri izolati basarili bir sekilde
kullanilmaktadir.  Bacillus tiirleri, dogada her yerde
bulunabilen, hizli kolonize olan ve spor olusturan, bu agidan
da diger mikroorganizmalara kars1 tstiin yetenekleri ile
taninan umut verici biyolojik miicadele ajanlardir. (Arrebola
etal. 2010, Romero et al. 2007). Ayrica hizli kolonize olmalar1
ve uyum yeteneklerinin yiiksek olmasi da biyolojik miicadele
uygulamalarinda bagarili olma sanslarini arttirmaktadir.
Calismada  kullanilan  Bacillus  cinsine ait izolatlarin
diger cinslere ait izolatlara gére fungal izolatin gelisimini
engellemedeki bagarilarinin hizli kolonize olmalarindan
kaynaklandig: diisiiniilmektedir. TV 6F (B. subtilis) izolatinin
in vitro kosullarda patojenin gelisimini %78.57 oraninda
engelledigi belirlenmistir. Diger B. subtilis izolatlar1 ise farkli
diizeyde [OSU 142 (%75), TV 17C (%66.67), TV 13B ve TV
16F (%66.07), TV 12H (%63.09)] etkili olmuslardir. Kotan
et al. (2009), B. substilisi Aspergillus flavusa, Zhang and
Dou (2002) ise Penicillium expansum’a kars1 test etmisler
ve bu tiriin patojenlerin gelisimini engelledigini ortaya
koymuglardir. Yapilan bu ¢alismada da in vitro sartlarda
B. substilisin A. alternatamin gelisimini engelledigi tespit
edilmistir. Ayn1 sekilde farkli aragtirmacilar da tiiriin iyi bir
biyoajan olabilecegini belirtmislerdir (Jiang et al. 2001, Yang

et al. 2006, Wang et al. 2010a, Zhao et al. 2011).

Diger bir 6nemli biyoajan olan P agglomerans ise genis
bir konukgu ¢evresine sahip, farkli ¢evre kosullarina
adaptasyon yetenegi yiiksek ve ¢ok yonli ozelliklere sahip
bir bakteridir (Nadarasah et al. 2014, Volksch et al. 2009,
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Walterson and Stavrinides 2015). Bu tiriin de birgok
bakteri ve fungal hastaliga kars: biyoajan olarak kullanildig
yapilan arastirmalarda kaydedilmis, antibiotik ve enzim
tireterek, lokal/sistemik dayaniklilig: aktiflestirerek ve diger
mekanizmalari kullanarak patojenlerin gelisimini engelledigi
de bildirilmistir (Dutkiewicz et al. 2016). Elmada Penicillium
expansum’a karst kullanilan P. agglomerans (CPA2) izolati,
kimyasal ila¢ kullanimini azaltacak bir biyoajan olarak
belirlenmistir (Morales et al. 2008). Bunun disinda en iyi
bilinen ticari preparatlardan E325, P10c suglari Erwinia
amylovora’ya karst kullanilmig ve hastaligi onlemedeki
bagarismnin  patojenin aminoasit sentezini engelleyen
antibiyotiklerin tretilmesinden (Smith et al. 2013) ve
rekabet yeteneklerinin patojenlerden daha iyi olmasindan
kaynaklandig1 belirlenmistir (Pusey et al. 2011, Sammer
et al. 2012). P. agglomerans izolatlarinin 6nemli Kkitinolitik
enzim ireten bakteriler oldugu ve hasat sonrasi fungal
hastaliklarin kontroliinde 6nemli rol oynadigi, bunun da
fungus hiicre duvarmin ana maddesi olan Kitinin yapisin
bozarak gerceklestirdigi ortaya konulmustur. Zhang et
al. (2014), A. alternata’ya; Kotan et al. (2009), Aspergillus
flavus’a kars1 P. agglomerans’in farkli izolatlarini kullanmiglar
ve hastaligin onlenmesinin Kkitinolitik enzim tretimiyle
iligkili olabilecegini ortaya koymuslardir. P. agglomerans
suglar1 tarafindan tretilen antibiyotik benzeri pirrolnitrin
ve herbicolin gibi maddelerin, Botrytis cinerea (Chernin et
al. 1996) ve Fusarium culmorum (Kempf et al. 1993) gibi
funguslara kars1 fungisit benzeri bir etkiye sahip oldugu da

belirlenmistir.

Calismada Brevibacillus cinsine ait TV 53D (B. choshinensis)
izolat1 en etkili sonu¢ veren izolat olmus ve bu etkinin
gesitli metabolitler tiretmesinden kaynaklandigi yapilan
calismalarda bildirilmistir (Hassi et al. 2012, Sunita et al.
2010).

Calisma sonuglarina gore en etkili olan 3 izolat digindaki
diger izolatlarin da patojenin gelisimini engellemede az veya
¢ok etkide bulundugu tespit edilmistir. Bu ¢aligmada ilk kez
kullanilan biyoajanlarin ise in vitroda farkli ylizde engelleme
oranina sahip olduklari ve en diisiik oranin ise %45.24 oldugu
belirlenmigtir. Yine bu ¢aligmada kullanilan ve %70.24
oraninda patojen fungusun gelisimini engelledigi belirlenen
A 16 bakteri izolatinin, daha 6nce yapilan bir ¢alismada da
Penicillium digitatum’un gelisimini hem in vitro hem de in
vivo kosullarda engelledigi kaydedilmistir (Mohammadi et
al. 2016). Bu da biyoajanlarin genis konukgu ¢evresine sahip
olabildiklerini ve birden fazla farkli patojenin gelisimini farkli
oranlarda kontrol edebildiklerini gostermektedir. Etkililik
diizeylerinde gorillen farkliliklarin ise biyoajanin rekabet
yeteneginden ve farkli patojenlerde farkli hizda kolonize
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olmasindan kaynaklanmig olabilecegini diisiindiirmektedir.
Bu zamana kadar hasat sonrasi hastaliklar1 kontrol etmek
amaciyla biyoajan bakterilerin belirlendigi bir¢ok ¢alisma
basariyla uygulanmistir (Kishore et al. 2006, Plaza et al. 2004,
Poppe et al. 2003, Teixido et al. 2001).

Yapilan bu ¢aligmada, ii¢ biyoajan bakteri izolatindan B.
choshinensis (TV 53D), P. agglomerans (RK84) ve B. subtilis
(TV 6F) domates meyvesinde A. alternata’ya kars1 en etkili
sonucu vermistir. Bundan sonra yapilacak ¢aligmalarda
bu biyoajanlarin ¢aliyjma mekanizmalarinin belirlenmesi,
ekonomik kayip meydana getiren diger patojenlere kars: etki
durumlarinin ortaya konulmasi ve A. alternata etmenine
kars1 depo kosullarinda uygulamalarinin yapilarak, biyolojik
preparat haline getirilebilmesi konusunda ¢alismalara

yogunluk verilmesi biiyiik 6nem arz etmektedir.

OZET

Fungal hastaliklar tarlada ve hasat sonras1 meyvelerde 6nemli
ekonomik kayiplara neden olur. Insan saghg1 agisindan ve
ekonomik anlamda biiyiik 6neme sahip olan domates, zengin
besin maddesi ve su igeriginden dolay: fungal hastaliklara
kargt hassas bir trindir. Alternaria alternatada, domates
meyvesinde ekonomik agidan en Onemli nekrotrofik
patojenlerden biri olarak tanimlanmigtir. Etmen ile
miicadelede yetersiz kalindigindan ve fungisit kullaniminin
dezavantajlarindan dolay1r depolama ve raf dmrii sirasinda
meyve ve sebzeleri korumak i¢in alternatif yontem olan
biyolojik miicadele yonteminden faydalanilmaktadir. Bu
caliymadadatoplamda 33 adetbiyoajanbakteri[Agrobacterium
radiobacter (A 16), Bacillus atrophaeus (TV 15B, FD 1),
Bacillus cereus (TV 30D, TV 85D), Bacillus megaterium (TV
3D, TV 6D, TV 13C, TV 20E, TV 49A, TV 87A, M3, KBA
10), Bacillus subtilis (TV 6F, TV12 H, TV 13B, TV 17C, OSU
142, TV 16F), Bacillus pumilus (TV 67C, TV 73A, IK 39),
Brevibacillus choshinensis (TV 53D), Kyluverea cryocrescens
(TV 113C), Kocuria rosea (TV 14C), Paenibacllus macerans
(T 26), Pantoea agglomerans (RK 92, RK 84), Pseudomonas
chlororaphis (IK 37, PM 18), Pseudomonas flourescens (FDG
37, TV 11D), Pseudomonas putida (TV 42A)] A. alternata’ya
kars1 in vitroda test edilmistir. Ikili kiiltiir test sonucuna gore
patojen fungusun gelisimini engelleyen en etkili izolat TV
53D (%83.33) olurken, onu sirasiyla RK 84 (%79.76) ve TV
6F (%78.57) takip etmistir. Etkili olan 3 Gmitvar biyoajan
bakterinin farkli gevre kosullarinda in vivo sartlarda patojene
karst test edilmesi biyopestisit olarak kullanilabilirliginin

belirlenmesi agisindan 6nemlidir.

Anahtar kelimeler: Alternaria alternata, Bacillus subtilis,
bakteri,

choshinensis, Pantoea agglomerans

biyoajan biyolojik  miicadele,  Brevibacillus
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This study has been carried out to determine some biological parameters of
Trissolcus semistriatus Nees (Hymenoptera: Scelionidae) on alternative host,
Graphosoma lineatum (L.) (Heteroptera: Pentatomidae) eggs at constant (25+1
°C) and variable temperatures (25-20+1 and 28-23+1 °C), 60+10% relative
humidity, 14:10 photoperiod conditions in the laboratory. The highest fecundity
was 175.40+8.73 days at 28-23+1 °C. It was recorded that the longest longevity

of female and male were 33.0+0.96 and 16.33+1.41 days, respectively and
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oviposition period was 22.25+1.33 days at 28-23+1 °C. However, the best results
of emergence and sexual ratio were obtained at 25-20+1 °C. As a result, it was
concluded that the temperature of 28-23+1 °C was more suitable for the mass

production of T. semistriatus.

GIRIS

Giinliik beslenmemizde vazgegilmez bir kaynak olan ve
ekonomik olarak da 6nemli bir konuma sahip olan bugdayin
verimini etkileyen faktérlerden biri Siine, Eurygaster spp.
(Heteroptera: Scutelleridae)’nin zararidir. Bu zarar bugdayda
gliiten proteininin pargalanmasina sebep olarak bugdaydan
elde edilecek tiriinlerde 6nemli kalite kayiplarina, dolayisiyla
da verim diismelerine sebep olmaktadir. Oyleki salgin
yillarinda bu kayiplarin %90%a kadar ulasabilecegi ifade
edilmistir (Lodos 1961). Salginlarla miicadelede, entegre
miicadele kapsaminda, kimyasal miicadele en ¢ok kullanilan
yontem olmustur (Islamoglu etal. 2011). Yanlis uygulamalarin
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dogal dengenin bozulmasma ve ¢evre kirliliine neden
olmasi nedeniyle Siine ile entegre miicadele yaklasgiminda
bu bocegin dogal ditsmanlardan yararlanmanin gerekliligi

kaginilmazdir.

Stine’nin bilinen bir¢ok dogal diismani arasinda en etkili

olanlar Hymenoptera takimi igerisinde Scelionidae
familyasina dahil yumurta parazitoiti olan Trissolcus
tirleridir (Lodos 1961, Onciier ve Kivan 1995, Simsek ve
Yagarakinci 1986). Trissolcus tiirleri arasinda ise Trissolcus

semistriatus Nees (Hymenoptera: Scelionidae), Tiirkiyede
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hemen her bélgede bulunan en yaygin ve en 6nemli tiirdiir
(Kogak ve Kilinger 2001). Bunlar kis1 ergin halde sogiit,
¢inar, dut, ahlat, armut, badem, zeytin, ceviz ve akasya gibi
agaglarin kabuklar: altinda gizlenerek gegirirler (Lodos
1961). Sozkonusu parazitoitlerin Siine ovipozisyonu sonrast
alternatif konuk¢u olarak Pentatomidae tiirlerine ihtiyag
duyduklar1 bilinmektedir. Onceki bazi galigmalarda bu
pentatomidlerden Aelia rostrata (Boh.), A. furcula (Fieb.),
A. virgata (Klug.), Ancyrosoma leucogrammes (Gmelin),
Apodiphus amygdali (Germ.), Carpocoris fuscispinus (Boh.),
C. pudicus (Pd.), C. mediterraneus (Tam.), Codophila
pusio (Kolenati), C. varia (Fabricius), Dolycoris baccarum
(L.), Eurydema ornata (L.), E. blandum (Horvarth), E.
fieberi (Schum), E. oleraceum (L.), E. ventrale (Kolenati),
Eysarcoris inconspicuus (H.S.), Graphosoma lineatum (L.), G.
semipunctata (E), Holcostethus vernalis W., Nezara viridula
(L.), Palomena viridissima Pd., Piezodorus lituratus (F.),
Raphigaster nebulosa (Pd.) (Heteroptera: Pentatomidae) ve
Psacasta exantematica (Scop.) (Heteroptera: Scutelleridae)
tirleri alternatif konuk¢u olarak belirlenmistir (Kivan
1998, Kodan 2007, Lodos 1961, Tarla ve Doganlar 1999).
Bu konukgular ayni1 zamanda Trissolcus tiirleri kullanilarak
yuritilecek biyolojik miicadele uygulamalarinda 6nem
tasgitmaktadir. Nitekim laboratuvar gartlarinda  biitin
yil boyunca iiretilebilen ve yilda birgok nesil verebilen
D. baccarum, G. lineatum, E. ventralis, E. ornata ve E.
oleraceum’un yumurtalar1 kullanilarak T. grandis Thomson
ve T. simoni Mayr (Hymenoptera: Scelionidae) tiretilebildigi
ve bunlarin Kkitle iretiminde en uygun konuk¢unun G.

lineatum oldugu bildirilmistir (Suntsova and Shrinyan 1974).

Trissolcus turlerinin kitle tretim c¢alismalart tlkemizde
1990’1 yillardan sonra baglamis ve Antalya Narenciye ve
Seracilhik Arastirma Enstitisi'nde kitle iretimi yapilan T.
grandis’in salimlar1 yapilmis, ancak ge¢ salimdan dolay1 bir
basari elde edilememistir (Akinci ve Soysal 1996). Daha sonra
kitle iiretim olanaklar1 tizerine ¢aliymalar Mustafa Kemal
Universitesi, Ziraat Fakiiltesi, Bitki Koruma Bolimirnde
devam etmistir (Tarla 1997). Cukurova Universitesi, Bitki
Koruma Bélimirnde tiretilen T. semistriatusun Gaziantep ili
Islahiye ilgesinde dogaya salinmastyla dogal parazitlenmeye
%0.7-28.3 oraninda ilave bir parazitlenmenin saglandig
tespit edilmistir (Tarla ve Kornosor 2003). Farkli konukgu
yumurtalarindan kitle tiretiminde kullanilabilecek en uygun
tiriin (Gozilagik ve Yigit 2012, Kivan and Kilig 2002) ve
en uygun konukgu yasmm (Kivan 1999, Kivan and Kilig
2004a) belirlenmesine yonelik, bu konuk¢u yumurtalarinin
dustik sicaklik kosullarinda depolanarak kullanilabilirlikleri
(islamoglu ve Kornosor 2011, Kivan and Kili¢ 2005a, Kodan
et al. 2009) gibi konularda pek ¢ok ¢aligma ile Siine’ye karsi

biyolojik miicadele i¢in yararl bilgiler elde edilmistir.
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Ulkemizde vyiiriitillen “Ulkesel Siine Projesi” sonrasinda,
Tarim ve K&yisleri Bakanlig1 Siine Miicadelesi Ust Kurulunun
almis oldugu kararla Adana Zirai Miicadele Arastirma
Enstitiistt teknik sorumlulugunda 2007 yilinda Konyada,
2009 yilinda da Kirklareli 11 Midiirliigii biinyesinde T.
semistriatus kitle tiretimine baslanmis ve salim ¢aligmalar1
devam etmektedir (Islamoglu et al. 2008, Tarla 2019).

Kitle tiretiminde ortam sicakligi tiretimi etkileyen en
onemli fiziksel faktorler icerisinde yer almaktadir. Biyolojik
miicadelede kullanilacak dogal diigman tiirlerinin ekonomik
ve basarili bir sekilde kitle tiretimlerini yapabilmek igin,
uygun sicaklik kosullarinin ve bu kosullarda bocegin
biyolojisinin belirlenmesi ve sicakligin dogal diigmandan
maksimum verim alacak gekilde ayarlanmasi gerekmektedir.
Bu amagla farkli sabit sicaklik kogullarinda farkli Trissolcus
tirlerinin  biyolojik ~ 6zellikleri konusunda ¢alismalar
yuritilmistir (Kivan and Kilig 2005b, 2006a, 2006b, Tarla
2002). Ancak diizenli sicaklik degisimlerinin T. semistriatus

tizerindeki etkisi bilinmemektedir.

Bu ¢aligmayla, giindiiz-gece sicaklik degisimine benzer
sekilde diizenli sicaklik degisimlerinin T. semistriatusun
biyolojisi tizerinde ne gibi degisimlere yol agabildigi ortaya
koyularak uygun iretim kosullarinin belirlenmesine
galistlmistir. Bu amagla sabit ve degisken sicakliklarda
parazitoitin giinliik parazitledigi yumurta sayisi, toplam
parazitledigi yumurta sayisi, gelisme stiresi, ergin omri, ergin
¢ikis orani, cinsiyet orani, ovipozisyon, preovipozisyon ve
postovipozisyon siireleri gibi 6nemli biyolojik parametreleri

karsilagtirilarak degerlendirilmistir.

MATERYAL VE METOT

Caliymanin  ana materyalini  Trissolcus  semistriatus,
Graphosoma lineatum ve Eurygaster integriceps bireyleri ile

bugday ve Apiaceae tohumlar1 olusturmustur.
Trissolcus semistriatus kiiltiirii

Denemeler Tekirdag Namik Kemal Universitesi, Bitki
Koruma Boliimii, Ekonomik Entomoloji Laboratuvarinda
hali hazirda kiiltiirti bulunan T. semistriatus bireyleri ile
yuritilmistir. Uretimler 25+1 °C sicaklik, 60+10 orantilt
nem ve 16:8 fotoperiyot kosullarinda iklim odasinda
yapilmustir. Uretimde konuk¢u yumurtast olarak 1-3 giinlitk
ve derin dondurucuda depolanmis E. integriceps ve G.
lineatum yumurtalar: kullanilmistir. Ergin gidasi olarak filtre
kagidina (1x5 cm) emdirilmis %30’luk bal karisimi 1x16
cm boyutunda cam tiiplerde bulunan erginlere verilmistir
(Kivan 1998).

Eurygaster integriceps ve Graphosoma lineatum kiiltiirii

Tekirdagda bugday tarlalarindan toplanarak 26+1 °C
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sicaklik, %60+10 orantili nem ve 16:8 fotoperiyot kosullarina
sahip laboratuvara getirilen E. integriceps erginleri, daha
6nceden saksida ¢imlendirilmis bugday tizerinde kiiltiire
alinmigtir (Kivan 1998). Birakilan yumurtalar giinliik olarak
toplanmis ve gerek taze gerekse derin dondurucuda (-20 °C)
depolanarak T. semistriatus’un uretiminde konukgu olarak

kullanilmistur.

Tekirdag Stileymanpasa ve Balikesir Susurluk ilgelerindeki
Apiaceae familyas: bitkilerinden toplanan G. lineatum
erginleri, 26x1 °C sicaklik, %60+10 orantili nem ve 16:8
fotoperiyot kosullarina sahip iklim odasinda kiiltiire
alinmistir. Zemininde besin olarak dereotu, Anethum
graveolens L., anason, Pimpinella anisum L. ve yabani havug,
Daucus sp. (Apiaceae) tohumlari bulunan plastik kavanozlara
(20%27 cm) 15-20 birey disi-erkek sayilar1 esit olacak sekilde
almmustir. Bu kafeslere su ihtiyacini kargilamak icin iginde
saf su emdirilmis pamuk ve tiizerinde kurutma kagidi
bulunan ikiser plastik Petri (5.5 cm) konulmus ve boceklerin
yumurta birakmalari i¢in @ist kapaktan tabana kadar uzanan
dorder adet kagit serit asilmistir (Kivan and Kilig 2002).
Gunliik olarak toplanan yumurtalar iiretimde ve biyolojik

gozlemlerde kullanilmistir.
Farkli sicakliklardaki biyolojik ¢calismalar

Denemeler %60+10 orantili nem ve 14:10 fotoperiyot
kosullarinda, sabit 25+1 °C sicakliktaki iklim odasinda ve
degisken 25-20+1 °C ve 28-23+1 °C sicaklik kosullarina
ayarlanmus inkiibatorlerde yiirtitiilmiistiir. Yiiksek sicakliklar
(14 saat) aydinlik, diistik sicakliklar (10 saat) karanlik saatlere
gore ayarlanarak bir gesit giindiiz-gece diizeni saglanmistir.
Cam tipler igine yeni ¢ikis yapmis bireylerden bir disi
iki erkek parazitoit olacak sekilde, 1-3 giinliikk konuk¢u
yumurtasi ve ergin besini verilmistir. Disilere parazitlemeleri
i¢in ilk @i¢ giin her bir pakette 12-14 yumurtanin bulundugu
tiger paket, 22. giine kadar ikiger paket, daha sonra 6liinceye
kadar parazitlenen yumurta sayisi azaldig: icin birer paket

yumurta verilmistir.

Giinliik kontrollerle, parazitlenen yumurtalardan ¢ikis yapan
parazitoitlerin sayisi, cinsiyeti ve ¢ikis tarihleri kaydedilmigtir.
Kararma olup parazitoit ¢ikis1 olmayan yumurtalar binokiiler
altinda igne ile agilarak kontrol edilmis, i¢erisinde parazitoit
olan bireyler parazitlenmis yumurta sayisina ilave edilmistir.
Olen bireyler not edilmis ve tiipler icerisinden alinmistir.
Disi yastyorken iki erkek bireyin de 6lmesi durumunda bir
adet yeni ¢ikig yapmus erkek birey ilave edilerek disi erkeksiz
birakilmamistir. Deneme {ig farkli sicaklik degeri igin 20’ser

tekerriirlii olarak ytratilmistir.
Denemelerin degerlendirilmesi

Farkli sicaklik kosullarinda parazitlenen toplam yumurta
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sayist, erkek ve disi gelisme siireleri, ergin ¢ikis orani,
cinsiyet orani, ergin Omrii, ovipozisyon, preovipozisyon
ve postovipozisyon siirelerine iligkin veriler varyans
analizi uygulanarak karsilagtirilmigtir. Yiizde degerler a1
transformasyonundan sonra degerlendirmeye alinmuistir.
Farkliligin 6nemli oldugu durumlarda Tukey testi ile gruplar

olusturulmugtur (p<0.05) (SPSS 2006).

SONUCLAR VE TARTISMA
Giinliik parazitlenen yumurta sayis

Trissolcus semistriatus disilerinin farkli sicaklik ortamlarinda
Omiirleri siiresince giinlitk olarak parazitledigi yumurta
sayilar1 Sekil 1'de verilmistir. Bir disi birinci giinde sabit
25%1 °C sicaklikta ortalama 23.30 adet, degisken sicakliklar
25-20+1 °Cde 18.40 ve 28-23%1 °Cde 22.60 adet yumurta
parazitlemis, ikinci glinden itibaren parazitlenmis yumurta
sayist diistis gostermis ve inigli ¢ikigh bir seyir gozlenmistir.
Parazitoitin glinliik biraktigi yumurta sayilar1 yasiyla ters

orantili olarak azalmistir.
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Sekil 1. Farkli sicakliklarda Trissolcus semistriatus

disisinin parazitledigi giinliik ortalama yumurta sayisi

T. semistriatus ile yuriitillen diger ¢aligmalarda da benzer
sonuglar elde edilmigtir. Disi 6mriintin birinci gliniinde en
yliksek parazitleme oranmnin elde edildigi ve daha sonraki
glinlerde parazitleme oraninin diistiigii bildirilmistir (Kivan
and Kilig 2006a, Kodan 2007).

Toplam parazitlenen yumurta sayist

Sabit

denemelerden

ve degisken sicaklik kogullarinda
elde edilen T

boyunca parazitledigi ortalama yumurta sayis1 Sekil 2de

ylriitiilen

semistriatus'un  omrii

gortlmektedir. Bir diginin parazitlemis oldugu en yiiksek
yumurta sayisi 175.40+8.73 adet ile degisken sicaklik 28-23+1
°Cde elde edilmistir. Diger degisken ve sabit sicakliklarda
ise daha diisiik ve benzer sayida yumurtanin parazitlendigi

saptanmugtir.

Literatiirde farkli sabit sicaklik kosullarinda ve farkli
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Sekil 2. Farkli sicakliklarda Trissolcus semistriatusun
toplam parazitledigi ortalama yumurta sayis1 *Ayni
harfi tagryan ortalamalar arasinda Tukey testine gore
istatistiksel agidan fark yoktur (p<0.05)

konuk¢u yumurtalarinda yine farkli Trissolcus tiirlerinin
parazitledikleri yumurta sayilarinin tiirlere gore degistigi
gorilmektedir. Bunlardan gerek parazitoit tiirii gerekse
konukgu tiir anlaminda bu ¢aligmaya yakin olan 6rneklerden;
Memisoglu (1990), T. semistriatus’un yasami siiresince 85.4
E. maura yumurtasin parazitledigini; Tarla (2002), 18,
22, 26, 30 ve 34 °C sicakliklarda sirasiyla, ortalama 111.0,
120.9, 117.5, 114.2 ve 91.6 adet E. integriceps yumurtasini
parazitledigini ve istatistiksel olarak sadece 34 °C sicaklik ile
diger sicakliklar arasinda fark bulundugunu; Kivan and Kilig
(2005b), T. simoninin 20, 26 ve 32 °C sicakliklarda sirasiyla
50.1, 64.1 ve 68.1 E. integriceps yumurtasini parazitledigini;
Kivan and Kili¢ (2006a), 17, 20, 26 ve 30 °C sicakliklarda 52.0,
72.0, 88.1 ve 116.4 E. integriceps yumurtasini parazitledigini;
Kodan (2007), 25+1 °Cde T. semistriatus digisinin 173.7, T.
grandis disisinin 151.6 G. lineatum yumurtasi parazitledigini
bildirmektedir. bir
brochymenae (Ashmead) tiiriiniin daha disiik ya da diigiik

Diger caligmada ise Trisssolcus
degisken sicaklik veya sabit 27 °C’ye gore 20-30 °C degisken
sicaklikta en yiiksek yumurta veriminin elde edildigi

kaydedilmistir (Torres et al. 2002).
Ergin omrii

Farkli sicaklik kosullarinda yiritilen denemelerde T.
semistriatus’un erkek ve disi bireylerinin ortalama omrii
Cizelge 1de verilmistir. Cizelgede de gorilldugii gibi, en
uzun disi (33.00+0.96 giin) ve erkek (16.33+1.41 giin) 6mrii
28-23+1 °C degisken sicaklik kosullarinda gozlenmis, bunu
25-20£1 degisken ve 25+1 °C sabit sicakliktaki sonuglar

izlemistir.

72

Cizelge 1. Farkli sicakliklarda Trissolcus semistriatus'un

ergin omrii (giin)*

Sicaklik (°C) Disi Erkek
25+1 17.85+£0.90 a 12.40+£0.74 a
25-20+1 19.40+1.90 a 15.98+1.0 ab
28-23+1 33.0£0.96 b 16.33+1.41b

*Ayni siitun i¢inde ayn1 harfli tagryan ortalamalar arasinda Tukey testine gore istatistiksel
agidan fark yoktur (p<0.05)

Tarla (2002), E. integriceps yumurtalarinda 18, 22, 26, 30
ve 34 °Cdeki 5 farkli sicakliklarda T. semistriatusun disi
ve erkek Omriint sirasiyla 67.9, 31.4, 16.2, 14.9 ve 10.9
glin ve 34.8, 20.5, 11.7,12.9 ve 8.8 giin olarak kaydetmistir.
Kwan and Kilig (2005b), T. simoninin; Kivan and Kilig
(2006a), T. semistriatusun hem erkek hem de disilerinin
en uzun 20 °Cde, en kisa 32 °Cde yasadigini, sicaklik
artistyla dmriin kisaldigini bildirmistir. Kodan (2007), disi
parazitoitlerin 6mrinii T. semistriatusda 34.80+2.85, T.
grandisde ise 38.70+2.34, erkek parazitoitlerin 6miirlerini
ise T. semistriatusda 10.40+1.18, T. grandisde ise 10.80+0.92
glin olarak kaydetmistir. Degisken sicakliklarda elde edilen
sonuglara gore ise, 13-23 °C ile sabit sicaklik 27 °Cdeki T.
brochymenae disi omriiniin benzer ve en uzun bulundugu,
diger degisken sicakliklarda (10-20 °C, 15-25 °C, 17-27 °C,
20-30 °C, 25-35 °C) disinin daha kisa bir dmre sahip oldugu
belirtilmigtir (Torres et al. 2002).

Preovipozisyon, ovipozisyon ve postovipozisyon siiresi

Denemelerde erkek ve disi bir araya gelir gelmez ¢iftlestikleri
ve birinci giinden itibaren disilerin yumurta birakmaya
basladiklar1 saptanmustir. Dolayisiyla preovipozisyon siiresi
tiim sicaklik kosullarinda sifir olarak belirlenmistir. En uzun
ovipozisyon siiresi degisken 28-23+1 °C sicaklikta 22.25+1.33
glin olarak, postovipozisyon siiresi ise 10.75+1.44 giin olarak
kaydedilmistir (Cizelge 2).

Cizelge 2. Farkli sicakliklarda Trissolcus semistriatus
disilerinin ortalama ovipozisyon ve postovipozisyon siireleri

(gtin)*

Sicaklik (°C) Ovipoziyon Postovipozisyon
25+1 13.15+0.76 a 4.70£0.57 a
25-20+1 16.75£1.59 a 2.60+0.90 a
28-23+1 22.25+1.33 b 10.75+1.44 b

*Ayni siitun i¢inde ayn1 harfli tagryan ortalamalar arasinda Tukey testine gore istatistiksel
agidan fark yoktur (p<0.05)
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Bu ¢aligma sonucu, degisken 25-20+1 °C ve 28-23+1 °C
sicakliklardaki

stireyle maruz kaldig diisiik sicakliklarin T. semistriatusun

denemelerde karanlik saatlerde 10 saat

ovipozisyon siiresi tzerinde etkili oldugu saptanmuistir.
Ancak degisken sicaklik 25-20+1 °C'de ovipozisyon siiresinin
uzamas! istatistiksel a¢idan onemli bulunmayarak, sabit
sicaklik 25+1 °C ile benzer sonuglar elde edilmistir (Cizelge
2). Degisken sicaklik 28-23+1 °C sicaklikta ise, karanlik
saatlerde sicakligin 23 °C'de seyretmesi sonucu ovipozisyon

stiresinin 6nemli oranda uzadig: goriilmiistiir.

Kodan (2007), G. lineatum yumurtalarinda T. semistriatusun
ortalama ovipozisyon siiresini 24.40+1.83, postovipozisyon
stiresini 10.40+2.70; ayni1 konuk¢uda T. grandis’in ovipozisyon
stiresini 21.70+0.65, postovipozisyon siiresi ise 17£2.48 gilin
olarak saptamustir. Literatiirde T. semistriatus'un ovipozisyon
ve postovipozisyon siirelerinin, ergin émriine paralel olarak,
diisiik sicakliklarda daha uzun; yiiksek sicakliklarda daha
kisa siirelerde gergeklestigi (Kivan and Kilig 2006a, Tarla
2002); T. simoni tiirtinde de benzer sonuglarin elde edildigi
bildirilmektedir (Kivan and Kili¢ 2005b).

Yukarida belirtilen literatiirdeki sonuglarin tamami sabit
sicaklik kosullarinda yiiriitiilen ¢aligmalarin sonuglaridir.
Literatiirden farkli olarak, bu ¢aligmada 28-23+1 °C elde
edilen ovipozisyon siiresinin daha diisiik sicaklik 25+1 °C ve
25-20+1 °C’lerdeki sonuglardan daha uzun gergeklesmesi,
esasen parazitoit fizyoloji ve aktivitesinin diigiik sicakliklarin
goruldagi sabit

saatlerde yavaglamasi sonucu olup,

sicakliklarda elde edilen sonuclardan farkli bulunmugtur.
Gelisme siiresi

Disi ve erkeklerin sabit ve degisken sicakliklarda konukgu
yumurtasi igerisinde ortalama gelisme stireleri Cizelge
3'de verilmistir. Cizelgede gorilldigii gibi, erkekler gelisme
stirelerini disilerden daha énce tamamlayarak 25+1 °C, 25-
2041 °C ve 28-23+1 °C sicakliklarda sirasiyla yaklagik 2.5,
4 ve 3 giin once ¢ikis yapmislardir. Hem disi hem erkek
bireylerin ortalama gelisme siiresi en uzun 25-20+1 °Cide
(strastyla 18.00+0.16 ve 14.07+0.13) ve en kisa siirede ise

Cizelge 3. Farkli sicakliklarda Trissolcus semistriatus disi

ve erkek gelisme siireleri (giin)*

Sicaklik (°C) Erkek Disi
25+1 12.03+£0.10 b 14.67+£0.24 b
25-20+1 14.07£0.13 ¢ 18.00+0.16 ¢
28-23+1 11.18+0.75 a 14.11+£0.05 a

*Ayni siitun i¢inde ayn1 harfli tagtyan ortalamalar arasinda Tukey testine gore istatistiksel
agidan fark yoktur (p<0.05)
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28-23+1 °C sicaklikta (sirasiyla 14.11+0.05 ve 11.18+0.75)
gerceklesmis, sicakligin parazitoit gelisimi {izerinde etkisi
istatistiksel olarak 6nemli bulunmustur (Tukey p<0.05).

Literatiirde de T. semistriatus, T. simoni ve T. grandis gibi
farkli Trissolcus tiirlerine iliskin E. integriceps, E. maura veya
farkli pentatomidlerde farkl sicaklik kosullarina gore benzer
sonuglar elde edildigi goriilmektedir (Kivan and Kili¢ 2002,
2004 a,b, 2005b, 2006a, 2006b, Kodan 2007, Memisoglu 1990,
Tarla 2002).

Ergin ¢ikis orani ve cinsiyet oran

Sabit

denemelerde ergin parazitoit ¢ikislar1 degerlendirildiginde,

ve degisken sicaklik kosullarinda yiiriitilen
T. semistriatus ergin ¢ikis oraninin 28-23%1 °C sicaklikta
digerlerinden istatistiksel olarak daha diisiik oldugu
(%79.59+1.16) goriilmustiir (Cizelge 4). Cinsiyet orani
ise 25+1 °Cde 0.41+0.06, 25-20+1 °Cde 0.61+0.05 ve 28-
23+1 °Cde 0.49+0.04 olarak hesaplanmistir. Cizelgede de
goruldigi gibi, digi oran1 en yiiksek 25-20+1 °C sicaklikta

meydana gelmistir.

Cizelge 4. Farkli sicakliklarda Trissolcus semistriatusun

ergin ¢ikis orani (%) ve cinsiyet orani (D/E+D)

Sicaklik (°C)  Ergin ¢ikis oran1*  Cinsiyet orani
25+1 85.20+1.22 b 0.41+ 0.062
25-20+1 86.68+1.11 b 0.61+ 0.045
28-23+1 79.59+1.16 a 0.49+ 0.044

*Aynu siitun iginde ayni harfli tagiyan ortalamalar arasinda Tukey testine gore istatistiksel
agidan fark yoktur (p<0.05)

Torres et al. (2002), degisken sicaklik kosullarmin T.
brochymenae cinsiyet orani ve ergin ¢ikis orani tizerinde
etkili bildirmektedir. Kodan (2007)
parazitlenmis G. lineatum yumurtalarindan T. semistriatus

olmadigini ise,
ergin ¢ikig oranini ovipozisyonun ilk giiniinde %93.04 iken
son giiniinde %17.50 olarak kaydetmistir. Arastirict ayni
¢alismada, parazitoitin yasaminin dokuzuncu giiniine kadar
parazitledigi yumurtalardan ¢ikan disi ortalamasinin %60’m
tizerindeyken bu giinden sonra disi ¢ikis oraninda aniden
diistisler kaydedildigini ve 20. giinden sonra parazitledigi
yumurtalardan disi ¢ikist olmadigini bildirmektedir. Bu
¢alismada ovipozisyonun uzadig1 degisken sicaklik 28-23+1
°Cde parazitoitin yast ilerledikge ergin ¢ikis orani ve disi ¢ikis
oraninin daha diisiik seyretmesine bagli olarak bu oranlarin
sicakliklardaki

kanisina varilmustir.

diger degerlerden dusik gergeklestigi

Bu c¢alismada elde edilen bulgular ile hububatin en
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bityiik zararlisi olan Stinenin en 6nemli dogal diigmani T.
semistriatus'un kitle tiretimi ve salim ¢alismalarina degisken
sicaklik kosullarinin uygun olabilecegini gostermektedir.
Cunki 28-23+1 °C sicaklikta yiritilen denemelerde
parazitoitin incelenen biyolojik parametreleri igerisinde
sadece ergin ¢ikis orani ve cinsiyet oraninda diger iki
sicakligin bir miktar altinda kalmus, diger toplam parazitlenen
yumurta, parazitlenme oran, ergin émrii, ovipozisyon siiresi
gibi parametrelerde en iyi sonuglar elde edilmistir. Sonug
olarak, 28-23+1 °C sicaklikta yiiksek parazitleme nedeniyle
kitle tiretiminin daha verimli olabilecegi, ayrica bu iiretim
ortaminin dogal kosullara yakin olmasi nedeniyle, tiretilip
salinan parazitoitlerin tarla kosullarina daha kolay adapte
olabilecegi ve bagarili bir biyolojik miicadele i¢in 6nemli
katkilar elde edilebilecegi dustintilmektedir.

TESEKKUR

Bu makaledeki veriler birinci yazarin Tekirdag Namik Kemal
Universitesi, Fen Bilimleri Enstitiisii, Bitki Koruma Anabilim
Dalrnda yiiritiilen “Sabit ve degisken sicaklik kosullarinin
Stinenin yumurta parazitoiti, Trissolcus semistriatus (Nees)
(Hymenoptera, Scelionidae) iizerine etkileri” baghikli Yiiksek

Lisans tezinden alinmistir.

OZET

Laboratuvar ortaminda sabit (25+1 °C) ve degisken (28-
23+1 °C ve 25-20%1 °C) sicaklik, %60+10 orantili nem
ve 14:10 fotoperiyot kosullarinda Trissolcus semistriatus
Nees (Hymenoptera: Scelionidae)’un alternatif konuk¢usu
Graphosoma lineatum (L.) (Heteroptera: Pentatomidae)
yumurtalar1 iizerinde biyolojik parametrelerini ortaya
koymak amaciyla bu ¢aligma yuritilmistir. Bir diginin
parazitlemis oldugu en yiiksek yumurta sayis1 175.40+8.73
olarak 28-23+1 °Cde elde edilmistir. En uzun disi ve erkek
6mril sirastyla 33.0+0.96 ve 16.33+1.41 giin ve en uzun
ovipozisyon dénemi 22.25+1.33 giin olarak yine 28-23+1
°Cde kaydedilmistir. Cinsiyet ve ergin ¢ikis oranlarinda ise en
iyi sonug 25-20+1 °C sicaklikta elde edilmistir. Sonug olarak
28-23£1 °C sicakhigin T. semistriatus'un kitle tiretiminde

daha uygun oldugu kanisina varilmigstir.

Anahtar kelimeler: Siine, Graphosoma lineatum, parazitoit,
sicaklik
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Plasmopara halstedii, race, varieties, isolates were obtained and purified. Using the race differentials set, nine races of

sunflower the pathogen (100, 102, 110, 300, 500, 502, 510, 702 and 712) were determined.

All races determined are first records for Turkey, whereas the races 102, 510

. . and 110 are the first record for the world. Almost 71% percent of the races were
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KX oksalercin@gmail.com belonged to race 100. The reactions of 19 commercial sunflower cultivars against

P. halstedii were determined by using isolates representing different races of
downy mildew. None of the commercial sunflower cultivars showed resistance
against all the races of P. halstedii at the same time. Among varieties tested
LG5580 was found to be resistant to four races, whereas Sanay MR, Sanbro MR,
LG540HO, and Sanbro varieties were found to be 3,3,2 and 1 races, respectively.

INTRODUCTION
Sunflower (Helianthus annuus L.) is an important source thermos-photo insensitiveness. It provides 46% of the total
of vegetable oil and keeps gaining popularity because of its vegetable crude oil production in Turkey.

high oil percentage and quality, short growth duration and
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Most of the oilseed sunflower of Turkey is grown in Thrace
and Marmara region (47.2%) and it is followed by Central
Anatolia (29.2%), Black Sea (12%) and Mediterranean region
(8.7%). About 2.000.000 tons of sunflower production is
obtained from 795.215 ha cultivated area (Anonymous
2018). Sunflower oil consumption in Turkey is approximately
650.000 tons annually in which 400.000-450.000 tons
provided by domestically.

More than 30 diseases of sunflowers have been documented
worldwide (Gulya et al. 1991). Downy mildew is the most
destructive disease affecting sunflower worldwide (Kolte
1985). The presence of sunflower downy mildew in Turkey
was firstly reported in 1958 in Sakarya province (Karel 1958).
In 2007 and 2008, a sunflower downy mildew outbreak
occurred in Thrace and Marmara regions at four leaf period

and crop losses up to 85% occurred (Gore 2009).

Plasmopara halstedii (Farl.) Berl. & de Toni is an obligate
oomycete plant pathogen which remains viable in the soil
as oospores for up to 10 years (Hall 1989, Nishimura 1926,
Novotel'nova 1966, Sackston 1981). Under favourable
conditions, oospores germinate to give zoosporangia.
Zoospores formed in the zoosporangia cause primary
infections of sunflower radicles, leading to systemic infection
that cause most of the losses. The systemic infection of the
plants results stunting, leaf chlorosis, horizontal head, poor
seed set and severe yield reduction (Komjati 2010). Disease
severity may considerably varies according to region, year
and growing conditions. The disease is especially severe
when high moisture and cool temperatures (14-16 °C)
prevail at 2-4 leaf growth stages. The prevalence of sunflowers
contaminated with P. halstedii in a field may be ranged from

traces to near 50% or even up to 95% (Sackston 1981).

P halstedii was originated from the North America
and spread into Europe in the early 1940%. It remained
pathologically uniform until the introduction of resistant
sunflower cultivars. The physiological races (pathotypes) of
P, halstedii display variation in the interaction with sunflower
genotypes. The nomenclature of downy mildew pathotypes
is based on an internationally accepted methodology
using a set of sunflower differential lines with distinct
resistance-susceptibility reactions (Gulya et al. 1998). The
most detailed and up-to-date list of global distribution of
P halstedii pathotypes has been compiled by Gulya (2007)
and Viranyi et al. (2015). In this accurate overview, he
comprised as many as thirty-five pathotypes, an unbelievably
high number considering the fact that in most sunflower
producing countries from just a few to 12 well-distinguished
virulence phenotypes exist (Viranyi 2008). The quantity and

composition of pathogen races vary in different countries

78

and the determination of these is the main objective of the
studies by leading phytopathologists (Kormany and Viranyi
1997, Masirevic 1992, Molinero-Ruiz et al. 2002, Penaud et
al. 1997, Rozynek and Spring 2001, Shindrova 2005, 2010,
Shirshikar 2005, Tourvieille de Labrouhe et al. 2000).

While the number of pathotypes increasing, new pathotype
evaluation techniques are emerging. Sedlarova et al. (2016)
determined two new races (race 705 and 715) from, from
the single site in The Check Republic by evaluating the
resistance/susceptibility by five-digit code.

In the study carried out by Shindrova (2010) in Bulgaria, the
race composition of P. halstedii was found to be quite stable
in the years 1988-2000 and with the introduction of tolerant
or resistant cultivars, the number of the races increased up

to five.

There has not been a study on race differentiation of sun
flower downy mildew up to now in Turkey, although Viranyi
et al. (2015) listed 9 races, most of them belonging over the
seven hundreds, from 700 to 774. They did not quote any
reference about those races, some of which maintained by
regional Agricultural Research Institute of Thrace and May

Seed company.

The composition of sunflower cultivars widely grown in
Turkey has been changed a lot and newly bred hybrid
varieties have been introduced and grown in various places
of Turkey. Until 2019, no research related with races of P
halstedii had been carried out. The aim of this study is to
determine the races of P. halstedii according to the three-digit
nomenclature system and the reaction of some commercial
sunflower cultivars against all the determined pathotypes of

downy mildew in Turkey.

MATERIALS AND METHODS
Plasmopara halstedii populations

Sixty-five P halstedii populations were collected from
sunflower fields in eight provinces of Turkey; in eight
different sunflower fields of Turkey; namely Edirne, Tekirdag,
Kirklareli, Tokat and Ankara
provinces, during years 2009 and 2015. The zoosporangia

Bursa, Adana, Samsun,
of downy mildew were directly recovered from individual
plants showing sporulation on their lower sporulation on

lower surface of leaves.
Obtain monozoosporangial isolates

Inoculum was obtained from infected leaves (Figure 1). Each
sporulated leaf was placed in a 50 ml Falcon conical tube
containing 20 ml of NaCl solution (9 g NaCl + 1 liter distilled

water) and shaken. A hundred microlitres of inoculum
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suspension was spread Petri on the surface of water agar
medium on 9 cm diameter disposable Petri dishes (15 g
agar / liter distilled water). The zoosporangia were collected
individually with a Pasteur pipette. The sunflower (Helianthus
annuus line Ha-89, universal susceptible) leaves were rinsed
with sterile water to reduce microbial infection. Leaf disks
were cut from the first pair of sunflower leaves when they
were 5 to 8 cm long. The disks were cut with a 5 mm diameter
cork borer. The disks were placed in ELISA plates (Nunc-
Immuno™ MicroWell™ 96 well solid plates, Germany) with
the lower surface in contact with dilute salt solution (DS)
that each well was filled with 300 pl DS, containing 10 ug/
ml rifampicin (Machlis 1958). Then the inoculum prepared
as mentioned above was placed on a leaf disk in a drop
(20 pl) of distilled water under a stereo microscope (Leica,
Switzerland). The plates were wrapped with Parafilm and
incubated in a climate chamber (Panasonic, Japan) at 18 °C
for 16 h photoperiod. They were observed every day until
sporulation. The disks which developed sporulation were
individually placed in to an Eppendorf tube with 1 ml of
distilled water. One pre-germinated seedlings (24-48 h, 24 °C
on moistened filter paper) of line HA-89 was also placed into
the Eppendorf tube for 4 h. This seed was then transferred to
a 9 cm diameter plastic pot containing perlite/sand mixture
(2/3, v/v). The pots were maintained in a climate chamber at
24 °C, 65-70% relative humidity (RH) in 16 h photoperiod
(12000 lux) for incubation 10-14 days then inoculated
sunflower seedlings were placed overnight in a dark climate
chamber at 100% RH and 18 °C (24-48 h), to initiate
sporulation. The zoosporangia obtained from the infected

seedlings were considered as mono-zoosporangial isolates.

These isolates were multiplied on line Ha-89 seedlings using
the method of Cohen and Sackston (1973).

Figure 1. An infected sunflower plant by Plasmopara
halstedii having profuse sporulation used to obtain mono-

zoosporangial isolates

Inoculum preparation

The surface of sunflower seeds were disinfected in 15%
sodium hypochloride solution for 10-15 min, washed with
tap water, placed on moistened filter paper and put in a
dark climate chamber at 24 °C. Seed inoculation method
of P halstedii described by Cohen and Sackston (1973)
and modified by Molinero-Ruiz et al. (2002) was used for
determination resistance/susceptibility. When the radicle
was 2-5 mm long, they were immersed for 4 h at 18 °C in an
inoculum suspension 3x10* zoosporangia/ml containing 25
pg/ml riboflavin and 2 mg/ml glucose to increase the activity
of zoosporangia. Then five seedlings were sown in each
plastic pot (9 cm diameter) filled with perlite/sand mixture
(2/3, v/v). In a climate chamber (24 °C) in 16 h photoperiod,
plants were grown for 10-12 days until first pair of true
leaves (in size of mouse ears) developed. Then the plants
and inside of the pots were moistened with distilled water
to obtain relative humidity. Inoculated sunflower seedlings
were placed in a dark climate chamber overnight to initiate
sporulation on cotyledons and/or the first pair of true leaves
of susceptible seedlings (Figure 2) (Molinero-Ruiz et al.
2002).

Figure 2. Initiate sporulation on cotyledons and/or the

first pair of true leaves of susceptible seedlings

Race characterization

The method used in race characterization was the same as
used at inoculum preparation stage (Cohen and Sackston
1973, Molinero-Ruiz et al. 2002). Sunflowers were scored
as resistant (R) if no sporulation was seen on cotyledon and
as susceptible (S) if sporulation was observed in cotyledons
and the first pair of true leaves. The races of the P. halstedii
populations were identified by using the triplet coding
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system (Table 1) that records the R/S reactions of each nine
lines of sunflower differential set by Gulya et al. 1998 (Table

2). There were five replications per each differential line (5

seedlings in each replication), and the entire experiment was
repeated twice.

Table 1. Triplet coding system for defining sunflower downy mildew races (Gulya et al. 1998)

Differential Line D-1 D-2 D-3 D-4 D-5 D-6 D-7 D-8 D-9 Triplet Code
Value if S. 1 2 4 1 2 4 1 2 4
European race S R R S R R S R R 100
1+0+ 0=1 0+0+ 0=0 0+0+ 0=0
Red River race S S R R R R R R R 300
1 +2+0=3 0+0+ 0=0 0+0+ 0=0
Race xyz S S S S R S R § R 752
1+2+ 4=7 1 +0+ 4=5 0+2+ 0=2
S = susceptible; R = resistant; Race “xyz” = hypothetical race
Table 2. Sunflower differential lines for downy mildew race identification
Designation Original Name Pedigree Source of Resistance
D-1 Ha-89 (USDA)* - -
D-2 Rha-265 (USDA) Peredovik/953-102 953-102 (Canada)
D-3 Rha-274 (USDA) HA-119/HA-62 953-88 (Canada)
D-4 DM-2 (INRA)** selection of PMI-3 Novinka (Russia)
D-5 PMI-17 (USDA) PI 406022 ? (Iran)
D-6 803-1(IFVC)*** H. tuberosus H. tuberosus
D-7 HAR-4 (USDA) Saenz-Pena 74-1-2 ? (Argentina)
D-8 HAR-5 (INRA) QHP-1 (INRA) Guayacan INTA (Argentina)
D-9 HA-335 (USDA) HA-89 x wild H. annuus wild H. annuus

*INRA, 234 avenue du Brézet, 63039 Clermont-Fd cedex02, France
**USDA Northern Crop Science Laboratory, Fargo, ND 58105 USA
***IFVC, Maksima Gorkog 30, 21000 NoviSad, Yugoslavia

system (Table 1) that records the R/S reactions of each nine
lines of sunflower differential set by Gulya et al. 1998 (Table
2). There were five replications per each differential line (5
seedlings in each replication), and the entire experiment was

repeated twice.

Reactions of some commercial sunflower cultivars against
downy mildew races

The reaction of nineteen commercial sunflower cultivars
(LG 540HO, LG 5580, LG 5550, LG 5650 CL, Sanbro MR,
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Sanay MR, Sanbro, Oleko, Alhaja, Transol, Dkf 2525,
Bosfora, Dkf 3518, Biser Cl, Sirena, Armada Cl, Es Primus,
Es Amira and Aitana) against P. halstedii was determined by
using isolates representing each of nine races. The method
used in race characterization was also used for inoculum
preparation (Cohen and Sackston 1973, Molinero-Ruiz et
al. 2002). Sunflowers were scored as mentioned above for
race characterization. There were five replications per each
cultivar (5 seedlings in each replication), and the entire

experiment was repeated twice per each race.
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RESULTS
Occurrence of sunflower downy mildew in Turkey

A total of 65 fields were found to be infested by downy mildew,
out of the 296 sunflower fields inspected between the years of
2009 and 2015. The average incidence of affected fields was
25%, which we expected yield losses to occur (Figure 3). The
survey area comprised four climatically different regions of
Turkey; Thrace and Marmara, Black Sea, Central Anatolia

and Mediterranean regions.

Figure 3. A sunflower field showing dwarfed sunflowers

infected by Plasmopara halstedii near Edirne province

Table 3. Distribution of the races of Plasmopara halstedii in Turkey

Races of Plasmopara halstedii in Turkey and their distribution

Analysis of 65 monozoosporangial isolates of P. halstedii
obtained from the same number of fields, yielded 9 races
determined by the reactions of three sets of differential
varieties. Distribution of the races is given in Table 3.

The most widespread race was “race 100” which was obtained
from all the provinces and 70.7% of the infested fields. The
second most widespread race was “race 500” obtained 10
(15%) samples from four of the provinces. Race 300 was
found in 4 of the samples while races 102, 110, 502, 510, 702

and 712 were obtained from only one sample each.

The highest number of races were obtained from Kirklareli,
followed by Tekirdag and Edirne provinces, which all are
located in Eastern Thrace region and comprise the highest

amount of sunflower cultivated area in Turkey.

Reactions of some commercial sunflower cultivars against
Plasmopara halstedii

Fifteen of the sunflower cultivars did not show any resistance
against the all of P. halstedii determined in Turkey (Table 4).
Five cultivars; LG 5580, LG 5400 HO, Sanay MR, Sanbro and
Sanbro MR, were resistant to race 100. There were not any
resistance against the races 102, 110, 510, 702 and 710. LG

5580 showed resistant reaction against four races.

Plasmopara halstedii Races

Provinces
100 102 110 300 500 502 510 702 712

Adana 3 - - - - - - - -
Ankara 2 - - - - - - - -
Bursa 7 1 - - 1 - - - -
Edirne 3 - 1 2 3 - - R -
Kirklareli 14 - - 1 5 1 1 1 1
Samsun 2 - - - - - - - -
Tekirdag 11 - - 1 1 - - - -
Tokat 3 - - - - - - - -
Total 45 1 1 4 10 1 1 1 1
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Table 4. Reactions of twenty sunflower cultivars against nine races of Plasmopara halstedii

Plasmopara halstedii Races

Cultivars tested

100 102 110 300 500 502 510 702 712
LG 5580 R S S R R R S S S
SANAY MR R S S R R S S S S
SANBRO MR R S S R R S S S S
LG 5400 HO R N S R N S S S S
SANBRO R S S S S S S S S
LG550 S S S S S S S S S
LG 5650 CL S S N S S S S S S
OLEKO S S S S S S S N S
ALHAJA S S S S N S S S S
TRANSOL S S S S S S S S S
DKF 2525 S S S S S S S S S
BOSFORA S S N S S S S S S
DKEF 3518 S S S S S S S S S
BISER CL S S S S S S S S S
SIRENA S S S S S S S S S
ES PRIMUS S S S S S S S S S
ES AMIRA S N S S N S N S S
AITANA S S S S S S S N S
ARMADA CL S S S S S S S S S

(S = susceptible; R = resistant)

DISCUSSION

A total of 296 sunflower fields were inspected for Plasmopara
halstedii incidence between 2009 and 2015 (Figure 3) and
about 25% of them were found be infested. The rate of the
infestation is expected to increase since P halstedii survive
in the soil a long time and a lot of new cultivars have been
introducing which could bring new races although the rate

of seed transmission is very low.

Although there is a review by Viranyi et al. (2015) giving
the number of the races of P. halstedii in Turkey, no citation,
related with them, has been mentioned in this paper. Races
of P. halstedii were firstly reported with this study. By the
past 6 years occurrence or introduction of new races could

be possible since many new sunflower cultivars have been
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either imported or bred. It is highly probable that the races
mentioned by Viranyi et al. (2015) exist in Turkey.

Races of P halstedii were determined by using nine
differential lines. About 70% of the population of P. halstedii
were belong to race 100 (45 out of 65), followed by race 500
and 300. Races 100, 102, 110, 300, 500, 502, 510, 702 and 712.
Races 102, 110 and 510 were recorded for the first time in the
world. Recently, race determination with nine differentials
has been found insufficient for some races and a new set
comprising 15 lines have been adopted. Mostly new races
over 7 digits have increased especially after the introduction
of new resistant cultivars (Molinero-Ruiz 2018, Sedlarova et
al. 2016, Shindrova 2010).

There is only one study on the reactions of some sunflower
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cultivars and lines against P. halstedii races in Turkey. They
evaluated the resistance of different cultivars and lines except
Sanbro MR, which was found resistant races 703 and 710.
This cultivar was also found resistant to three other races
(Race 100, 300 and 500) but not to races 702. Ciftcigil et
al. (2014) prepared a spore mixture with sunflower downy
mildew isolates collected from Thrace and Marmara
region and applied the mixture to 22 sunflower genotypes.
The result of the study was used to develop new resistant
genotypes against the disease. In a similar study, Evci et al.
(2011) collected the leaves of sunflower infected with downy
mildew from Thrace region and prepared a spore mixture.
They artificially inoculated the mixture to some sunflower
lines and they observed the reactions of these plant against
the disease. They detected a difference in resistance in some
lines as a result of the study. Unlike this study, downy mildew
spores were used as bulk, not mono zoosporangial in both

studies.

Seed treatment is a very effective way to control sunflower
downy mildew provided that no fungicide resistance occurs,
which has not been documented so far. Seed treatment is also
useful to control other soil borne diseases. Growing resistant
varieties is a good option for organic production and race
determination is required since reactions of the cultivars
varies according to the races but this should be done with

frequent intervals.
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OZET

Plasmopara halstedii (Farl.) Berl. & de Toni'nin neden oldugu
Aygigegi mildiyosti Tiirkiyede dahil olmak {izere diinyada
ayciceginin en oOnemli hastaligidir. Calisma kapsaminda
2009-2015 yilinda Tiirkiyenin yogun aygigegi tarimi yapilan
Tekirdag, Edirne, Kirklareli, Ankara, Bursa, Samsun, Tokat
ve Adana illerinde stirveyler yapilmistir. Siirveyler sirasinda
altmigbes P. halstedii izolat1 elde edilmis ve saflagtirilmigtir.
Irk farklilik seti kullanilarak patojenin dokuz farkli irki (100,
102, 110, 300, 500, 502, 510, 702, 712) tespit edilmistir. Tespit
edilen irklarin hepsi Tiirkiye i¢in ilk kayit niteligi tagirken 1rk
102, 510 ve 110 Diinya igin ilk kayit niteligindedir. Irklarin
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%711 rk 100e aittir. Aygigegi mildiyostiniin farkli irklar
kullanilarak 19 adet ticari aygigegi ¢esidinin de 1rklara kars:
reaksiyonlar1 belirlenmistir. Ticari aygigegi cesitlerinin
hi¢birisi P. halstedii’nin irklarinin tamamina kars: dayaniklilik
gostermemigtir. Sirastyla Sanbro 1, LG540HO 2, Sanbro MR
3 ve Sanay MR 3 1rka dayaniklilik gosterirken, LG5580 4 1rka
dayanikli olarak bulunmustur.

Anabhtar kelimeler: Plasmopara halstedii, 1rk, gesitler, ay¢icegi

REFERENCES

Anonymous 2018. Aycicegi raporu. http://www.zmo.org.tr/
(Erisim tarihi: 20.10.2019).

Cohen Y., Sackston WE., 1973. Factors affecting infection of
sunflower by Plasmopara halstedii. Canadian Journal of Botany,
51, 15-22.

Ciftigil TH., Evci G., Pekcan V., Yilmaz M.1,, Kaya Y., 2014.
Determination of resistance of some sunflower genotypes
against downy mildew utilizing from artificial inoculation. Joint
International Congress 14th Mediterranean Phytopathological
Union, 25-29 August 2014, Istanbul, Turkey, 150 s.

Evci G., Akin K., Kaya Y., Pekcan V., Yilmaz M., 2011. The
determination of downy mildew (Plasmopara halstedii (Farl.)
Berl. & De Toni.) resistance of some sunflower lines in Trakya
region. Anadolu, 21 (1), 36-43.

Gore M.E., 2009. Epidemic outbreaks of downy mildew
caused by Plasmopara halstedii on sunflower in Thrace, part
of the Marmara region of Turkey. Plant Pathology, 58, 396.

Gulya T.J., 2007. Distribution of Plasmopara halstedii races
from sunflower around the world. Advances in Downy
Mildew Research, Vol 3, Palacky University and JOLA
Publishers, 121-134 pp.

Gulya T.J., Sackston W.E., Viranyi F.,, Masirevi S., Rashid K.Y.,
1991. New races of the sunflower downy mildew pathogen
(Plasmopara halstedii) in Europe and North and South
America. Journal of Phytopathology, 132 (4), 303-311.

Gulya T.J., Tourvieille de Labrouhe D., Masirevic S., Penaud
A., Rashid K., Viranyi E, 1998. Proposal for standardized
nomenclature and identification of races of Plasmopara
halstedii (sunflower downy mildew). In: Gulya T., Vear E,
(Eds.). Third Sunflower Downy Mildew Symposium, Fargo,
USA, ISA, 130-136.

Hall G., 1989. Unusual or interesting records of plant
pathogenic Oomycetes. Plant Pathology, 38 (4), 604-611.

Karel G., 1958. A preliminary list of plant diseases in Turkey.
Ayyildiz Matbaasi, Ankara, 44 pp.



Bitki Koruma Biilteni / Plant Protection Bulletin, 2019, 59 (4) : 77-84

Kolte S.J., 1985. Diseases of annual edible oilseed crops. 3,
Sunflower, Safflower & Niger. CRS press, Inc., Boca Raton,
USA, 154 pp.

Komjati H., 2010. Phenotipic and molecular genetic
of
populations. PhD Thesis, Szent Istvan University, G6dolls,

16 pp.

characterisation sunflower infecting Plasmopara

Kormany A., Viranyi F, 1997. Studies on the virulence and
agressiveness of Plasmopara halstedii (sunflower downy
mildew) in Hungary. In Proceedings 49th International
Symposium on Crop Protection, Mededelingen Faculteit
Landbouwkundige Universiteit, Gent, 62/3b, 911-915.

Machlis L., 1958. Evidence for a sexual hormone in

Allomyces. Physiologia Plantarum, 11, 181-192.

Molinero-Ruiz M.L., Dominguez J., Melero-Vara ].M., 2002.
Races of isolates of Plasmopara halstedii from Spain and
studies on their virulence. Plant Disease, 86 (7), 736-740.

the

soilborne

L., 2018. advances

characterization and control of sunflower

Molinero-Ruiz Recent on

pathogens under climate change conditions. OCL (oilseeds
and fats, crops and limits), 26 (2), 9 pp.

1992.

Plasmopara halstedii kod nas i u svetu (in Serbian).

Masirevi¢  S., Rase prouzrokovaca plamenjace
Periodicals of Institute of Field and Vegetable Crops Novi
Sad, 20, 405-409.

Nishimura M., 1926. Studies in Plasmopara halstedii. Journal
of the College of Agriculture, Hokkaido Imperial University.
11, 185-210.

Novotelnova N.S., 1966. Taxonomy and biology of the
sunflower mildew, downy mildew of sunflower. USSR,

Nauka, Moscow, 150 pp.

Penaud A., Delos M., Lafon S., Walser P, De Guenin M.C.,
Tourvieille J., Molinero V., Tourvieille D., 1997. Evolution du
mildiou du tournesol en France 1, 407-412 Compte-rendu
de la 5éme Conférence Internationale sur les Maladies des

Plantes, Tours, France.

Rozynek B., Spring O., 2001. Leaf disc inoculation, a fast
and precise test for the screening of metalaxyl tolerance in
sunflower downy mildew. Journal of Phytopathology, 149,
309-312.

Sackston W.E., 1981. Downy mildew of sunflower. In D.M.
Spencer (Ed.), The downy mildews, London, Academic,
545-575.

Sedlafova M., Pospichalovd R., Drabkova Trojanova Z.,
Bartu$ek T., Slobodianova L., Lebeda A., 2016. First report

84

of Plasmopara halstedii new races 705 and 715 on sunflower
from the Czech Republic - short communication. Plant

Protection Science, 52.

Shindrova P, 2005. New nomenclature of downy mildew
races in sunflower (Plasmopara halstedii Farl. Berlese et
de toni) in Bulgaria (race composition during 2000-2003).
Helia, 28 (42), 57-64.

Shindrova P, 2010. Investigation on the race composition
of downy mildew (Plasmopara halstedii Farl. Berlese et de
Tony) in Bulgaria during 2007-2008. Helia, 33, 52, 19-24.

Shirshikar S.P., 2005. Present status of sunflower downy
mildew disease in India. Helia, 28 (43), 153-158.

Tourvieille L.D., Gulya TJ., Masirevic S., Penaud A.,
Rashid K.Y., Viranyi E, 2000. New nomenclature of races
of Plasmopara halstedii (sunflower downy mildew). In:
Proceedings of the 15th International Sunflower Conference,
Toulouse, 2, (I), 61-66 pp.

Viranyi E, 2008. Research progress in sunflower diseases
and their management. Proceedings, 17th International
Sunflower Conference, Cérdoba, Spain.

Viranyi E, Gulya T]J., Tourvieille de Labrouhe D., 2015.
Recent changes in the pathogenic variability of Plasmopara
halstedii (sunflower downy mildew) populations from
different continents. Helia, 38, 149-162.

Cite this article: Oksal, E, Maden, S. (2019). Determination
of the races of Plasmopara halstedii (Farl.) Berl. & de Toni,
the causal agent of sunflower downy mildew in Turkey and
reactions of some commercial sunflower varieties against
these races, Plant Protection Bulletin, 59-4.

DOI: 10.16955/bitkorb.635663

Atf igin: Oksal, E, Maden, S. (2019). Aygicegi mildiyosii
etmeni Plasmopara halstedii (Farl.) Berl. & de Toni'nin Tiir-
kiyedeki irklarmin tespiti ve bazi ticari aycicegi cesitlerinin
bu irklara karg1 reaksiyonlarinin belirlenmesi. Bitki Koruma
Biilteni, 59-4. DOI: 10.16955/bitkorb.635663



Bitki Koruma Biilteni / Plant Protection Bulletin, 2019, 59 (4) : 85-92

Bitki Koruma Biilteni / Plant Protection Bulletin

http://dergipark.gov.tr/bitkorb

Original article

Host relationships and Heteropterans as aphid predators in Turkey

Afit predatori Heteropter’ler ve konukgu iligkileri

Giilten YAZICI*

“Directorate of Plant Protection Central Research Institute Gayret Mah. Fatih Sultan Mehmet Bulv. 06172 Yenimahalle, Ankara, Turkey

ARTICLE INFO

ABSTRACT

Article history:
DOI: 10.16955/bitkorb.576075

Received : 11.06.2019
Accepted: 04.09.2019

Keywords:

Anthocoridae, Miridae, Lygaeidae,
Heteroptera, aphid, predator

Many insect families contain one or more predatory species. In some of these
families, all species are predators. Many predators are important as biological
control agents against crop pest insects in agricultural pest management. Among
them are true bugs (Hemiptera) with about dozen families of predators that they
prey on insects and other small invertebrates. This study is based upon material of
predatory Heteroptera collected from different localities of Turkey between 1967
and 2015. In this study, predatory Heteroptera and their potential prey species

are investigated and 19 species of true bugs from the families Anthocoridae,

Lygaeidae and Miridae, feeding on aphids are revealed in Turkey. In addition,
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information on their sampling localites is given.

INTRODUCTION

Agroecosystems are rather simplified environments, unfit for
natural enemies that, due to the lack of alternative preys and
of shelters, are less efficient in controlling pests. Food sprays
or flowering perennial plants can be used in order to favour
predators and parasitoids. Phytophagous and zoophagous
Heteroptera form an important section of entomofauna in

crops and orchards (Fauvel 1999).

The presence of numerous species of Heteroptera is
particularly efficacious in the control of Arthropod pests,
as predation increases from spring to summer. Moreover,
the main part of phytophagous Heteroptera colonizes were

non cultivated plants and trees and represent an economic
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problem when the host plant dries up, due to the lack of
water or to herbicide treatment or to mowing; only in these
cases they start feeding on cultivated plants (Cravedi and
Carli 1988, Fauvel 1985, Limonta et al. 2003, Lozzia et al.
2000, Tavella et al. 1994).

Heteropterans have been successfully used as agents of
biological control of pests such as whiteflies, thrips and mites
(Pons et al. 2009).

Turkey occupies Asia Minor between the Mediterranean Sea
and the Black Sea and stretches into continental Europe. It

has been known to possess a rich fauna of Hereroptera. Thus,
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some faunistic and systematic studies about the Heteroptera
have been conducted by both foreign and native researchers
in Turkey (Dursun 2011a, 2011b, 2012, Dursun and Fent
2010, 2011a, 2011b, 2013, 2015, 2017, Dursun and Salur
2013, Fent et al. 2010a, 2010b, Kacar and Dursun 2015,
Lodos et al. 1978, 1998, 1999, 2003, Onder et al. 2006, Reuter
1881, 1882, 1896, 1909, Seidenstiicker 1963a, 1963b, 1963c,
1964, 1965, 19664, 1966b, 1967). Yet, such a study is essential
for researchers who are interested in Heteropterans as aphids
predatory in West Palaearctic region including Turkey. In this
study, the relationship between predatory Heteroptera and
their potential prey species are investigated and 19 species
of true bugs on 29 hosts from 93 localities from the families
Anthocoridae, Lygaeidae and Miridae, feeding on aphids
are revealed in Turkey. In addition, a list of host for the bug

species and information about their morphologies are given.

MATERIALS AND METHODS

The material of the predatory Heteroptera was collected from
different localities of Turkey from 1967 to 2015. Studies were
carried out to determine of species of predatory Heteroptera
in May and October during the seasons of spring, summer
and autumn from 2011 to 2015. The insect materials were
collected by sweeping insects net from different fields. The
insect samples were killed in ethyl asetate and brought to
the laboratory. The Heteroptera species were identified. In
additional, museum materials which were identified and
collected between 1967- 2010 were also evaluated. The
materials mentioned in this study were deposited in the
Entomology Museum (EMET), Erzurum and Nazife Tuatay
Entomology Museum, Ankara, Turkey. Plant specimens were
collected by hand and were pressed and they were deposited
at the Herbarium of Plant Protection Department. Species
of aphids were given either through the host or from the

knowledge of the literature.

RESULTS AND DISCUSSION

In this study, predatory Heteroptera 19 species of true bugs
on 29 hosts from 93 localities from the families Anthocoridae,
Lygaeidae and Miridae, feeding on aphids are revealed in
Turkey. As a result, it has been revealed that the variety of
Heteroptera fauna in this region depends on the rich wild
plant flora. Besides, the high host specificity observed
among the major of species Orius minutus (Linnaeus),
Orius niger (Wolff), Deraeocoris serenus (Douglas & Scott)
and Deraeocoris punctulatus (Fallén). In addition, insects
maximum Aphis fabae Scopoli, Aphis gossypii Glover, Aphis
pomi de Geer, Eriosoma lanigerum (Hausmann) and Myzus
persicae (Sulzer) of their choice is determined preferred.

There are studies on predatory Heteroptera in Turkey and its
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districts having various biotopes and climatically conditions.
At the end of this study, the fauna of predatory Heteroptera
has been demonstrated considerably and added many species

to the present fauna predatory Heteroptera of Turkey.
Anthocoridae
1) Anthocoris nemoralis (Fabricius, 1794)

The forewings are shiny only on the cuneus and embolium
(along the outer edge), and at the apex of the corium. The Ist
antennal segment is dark, and the 2nd partly pale at the base.
Length 3.5-4 mm.

Material examined: Ankara: Sincan, Yenikent, 2.VII.1995,
10 99, 4 38 (Pyrus communis L.) (Leg: H. Er); Erzurum:
Oltu, Camlibel, 1661 m, 30.V1.2012, 2 9@ (Falcaria vulgaris
L) (Leg: G. Yazicr); Igel: 15.X.1974, @, & (Pyrus malus L.)
(Leg: C.LE.).

Remarks: It has also been reported that this species feeds with
Myzus persicae (Sulzer) (Meyling et al. 2003), Chaitophorus
leucomelas Koch., Pemphigus bursarius (L.), P immunis
Buckton, P spyrothecae Passerini, P. vesicarius Passerini
(Sahbaz and Uysal 2006), Aphis pomi de Geer, Brachycaudus
cardui (L.), B. helichrysi (Kaltenbach), Hyalopterus pruni
(Geoftroy) (Kocadal 2006).

2) Anthocoris nemorum (Linnaeus, 1761)

The forewings are entirely reflective (right) and the
pronotum entirely black. The legs are mostly orange-brown,
with variable development of small dark patches near the tip
of the femora, especially on the hind leg. The antennae are
largely pale in the 2nd and 3rd segments, with dark tips to the
segments, and dark 1st and 4th segments. The dark patch on
the membrane is typically hourglass-shaped. Length 3-4 mm.

Material examined: Erzurum: Oltu, Inanm1§, 1823 m,
6.VIL.2012, @ (Melilotus officinalis L.) (Leg: G. Yazici),
Uzundere, Yayla, 2005 m, 6.VI1.2012, & (Echium italicum L.)
(Leg: G. Yazicu).

Remarks: It has also been reported that this species feeds with
Myzus persicae (Sulzer), Aulacorthum solani (Kaltenbach),
Macrosiphum euphorbiae (Thomas) and Aphis gossypii Glover
(Meyling et al. 2003).

3) Anthocoris gallarumulmi (De Geer, 1773)

The forewings are shiny and brownish black, cuneus, clavus
and apex of the corium black. The legs are brown and small
black patches on of the femora. The 1stantennal segment is
dark, and the 2nd partly pale at the base. Length 3.4-4.1 mm.

Material examined: {zmir: Bornova, no collecting data, 2
Q9,4 &3 (Prunus dulcis L.) (Leg: N. Sevket).
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Remarks: It has also been reported that this species feeds
with E. lanigerum (Hausmann), E. ulmi (Linnaeus), E.

lanuginosum (Hartig).
4) Anthocoris sibiricus Reuter, 1875

The forewings are entirely reflective (right) dark brown and
covered with small pits. The legs are mostly yellow-brown,
second and third femora are darker brown. The first antennae

are brown other segments are yellowish. Length 2-3 mm.

Material examined: Ankara: Sincan, Yenikent, 29.1X.1994, 3
?9, & (P. malus L.) (Leg: H. Er), Yenimahalle, 10.VI1.1981, 2
33,2 9 (Pyrus malus L.) (Leg: Z. Soylu); Bolu: Mudurnu,
26.VIL.1994, Q@ (Solanum tuberosum L.) (Leg: R. Kedici);
Cankurt: Eldivan, 12.VIIL1999, & (Prunus avium L.) (Leg:
A. Ozdem); Nevgehir: Goreme, 2.1X.1969, @, &' (Medicago
sativa L.) (Leg: S. Kornosor).

Remarks: It has also been reported that this species feeds with
Myzus persicae (Sulzer) (Hofsvang 1976); Aphis caccivora
Koch, A. fabae Scopoli, A. gossypii Glover, A. pomi de Geer,
Hyalopterus pruni (Geoftroy), Hyperomyzus lactucae (L.)
(Kocadal 2006).

5) Orius minutus (Linnaeus, 1758)

Head is black, shiny, second antennal segment is pale
yellow, fuscous at apex, incrassate, terminal segments black;
pronotum and scutellum black, shiny; clavus, corium, and
embolium are pale yellowish brown, cuneus black, shiny,
pubescence long and dense; legs pale brown. Length 2.24-
2.38 mm.

Material examined: Ankara: Ayas, Basbereket, 5.VI.1990,
Q@ (Medicago sativa L.) (Leg: M. Aydemir), Cubuk, Sarikoz,
14.V1.1990, &' (Onobrychis sativa L.) (Leg: M. Aydemir),
Polatli, Kocahacili, 12.VI.1990, @ (M. sativa L.) (Leg: M.
Aydemir), Sazilar, 4.VI1.1990, 2 9 (M. sativa L.) (Leg: M.
Aydemir), Yenimahalle, 10.VIL.1981, 14 99, 6 &3 (Pyrus
malus L.) (Leg: Z. Soylu), Sincan, Yenikent, 21.IX.1994, 15
99,1243,11.X.1994,2 99,2 83 (P communis L.) (Leg: H.
Er); Bartin: Kozpinari, 6.X.1988, @ (Corylus avellana L.) (O.
Atac); Erzurum: Kiimbet, 1832 m, 5.VIIL.2011, @ (M. sativa
L.) (Leg: G. Yazic1), Yagmurcuk, 2010 m, 9.VIIL.2011, 2, a
(Mentha longifolia L.) (Leg: G. Yazic1), Cat, Yukar1 Cat, 2162
m, 23.VIL.2011, &' (Artemisia absinthium L.) (Leg: G. Yazic1),
Horasan, Degirmenli, 1643 m, 13.VIIL.2011, @ (M. sativa L.)
(Leg: G. Yazict), Pasinler, Espemce, 1666 m, 21.VIIL.2011, ©
(Cichorium intybus L.) (Leg: G. Yazic1), Senkaya, Tkizpinar,
Ikizpinar, 1589 m, 31.VIL.2011, 2 9 9 (Echium vulgare L. and
Melilotus officinalis L.) (Leg: G. Yazic1); Karaman: Cakirbag,
12.VIIL.1986, 9, & (Helianthus annuus L.) (Leg: H. Zeki);
Konya: Beysehir, Ustiinler, 14.V.1991, @ (M. sativa L.) (Leg:
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M. Aydemir); Nigde: Aksaray, Saghk, 25.VII1.1987, 9,2 43
(H. annuus L.) (Leg: H. Zeki), Bor, Havuzlu, 26.VIII.1987,
& (H. annuus L.) (H. Zeki); Zoguldak: Eregli, Camlibel,
24.111.1988, 2 9@ (Corylus avellana 1.) (Leg: O. Atag),
Kabalar, 7.1V.1988, & (C. avellana L.) (Leg: O. Atag).

Remarks: It has also been reported that this species feeds with
A. gossypii Glover (Ito et al. 2005), Metopolophium dirhodum
(Walker), M. persicae (Sulzer) (Luettge and Sell 1996),
Acrytosiphum pisum Harris, A. craccivora Koch (Atakan
2012); A. caccivora Koch, A. pomi de Geer, Brachycaudus
helichrysi (Kaltenbach) (Kocadal 2006).

6) Orius niger (Wolff, 1811)

O. niger is the only easily recognisable species, being almost
entirely black except for the antennae and front tibiae; even
the membrane dark; paler examples common and only the
darkest forms particularly distinctive; a single hair present
on both the anterior and posterior angles of the pronotum.
Length 1.5-2 mm.

Material examined: Ankara: Ayas, Ugurcayiri, 5.VI.1990,
Q (Medicago sativa L.) (Leg: M. Aydemir), Cubuk, Sarikoz,
14.VL.1990, & (Onobrychis viciifolia L.) (Leg: M. Aydemir);
Erzurum: Kiimbet, 1832 m, 5.VIIL.2011, @, & (M. sativa L.)
(Leg: G. Yazic1), Yagmurcuk, 2010 m, 9.VIIL.2011, 2 29,
& (Mentha longifolia L.) (Leg: G. Yazic1), Cat, Yukar1 Cat,
2162 m, 23.VIL.2011, Q@ (Artemisia absinthium L.) (Leg: G.
Yazici), Horasan, Degirmenli, 1643 m, 13.VIIL.2011, Q, 2
33 (M. sativa L.) (Leg: G. Yazic1), Kopritkdy, Atakdy, 1788
m, 26.V1.2011, @, & (Papaver rhoeas L.) (Leg: G. Yazici),
Egirmez, 1670 m, 13.VII1.2011,2 99, 2 83 (Sinapis arvensis
L.) (Leg: G. Yazic1), Olur, Bogazgoren, 1168 m, 19.VIL.2012,
Q (M. sativa L.) (Leg: G. Yazic1), Pasinler, Espemce, 1666
m, 21.VIIL.2011, 2 @9 (Cichorium intybus L.) (Leg: G.
Yazic1), Senkaya, Ikizpinar, 1589 m, 31.VIL.2011, 6 99, 3
A3 (Echium vulgare L. and Melilotus officinalis L.) (Leg: G.
Yazicr); Karaman: 1.X.1992, 2 @2 (Pyrus malus L.) (Leg: C.
Zeki), Goztepe, 12.VIIL.1986, @, & (Helianthus annuus L.)
(Leg: H. Zeki); Konya: Cihanbeyli, Akkdy, Keklik Yaylasi,
9.VIL.1986, @ (H. annuus L.) (Leg: H. Zeki); Nigde: Aksaray,
Agacly, 25.VIIL.1987, 9, & (H. annuus L.) (Leg: H. Zeki),
Ortakéy, 20.VI1.1987,2 99, 2 33 (H. annuus L.) (Leg: H.
Zeki).

Remarks: It has also been reported that this species feeds with
A. fabae Scopoli (Hashempour et al. 2014), Acrytosiphum
pisum Harris, A. craccivora Koch (Atakan 2012), A. gossypii
Glover (Salehi et al. 2011), Therioaphis maculata Buckton
(Falamarzi et al. 2009), M. persicae (Sulzer) (Kocadal 2006).

Lygaeidae
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1) Geocoris (Piocoris) erythrocephalus (Lepeletier & Serville, 1825)

Geocoris erythrocephalus is a pretty little bug that has large
eyes facing forward and a very arched head. Head orange
yellow, the first three antennal segments black, the ends are
yellow banded, 4th antennal segment yellow, Geocoris are
predatory bugs, excellent hunters who use their huge eyes to

spot prey. Length 3.5-5 mm.

Material examined: Adana: 30.VIL.1971, @, & (Gossypium
sp.) (Leg: T. Siizer); Erzurum: Pasinler, Yayla, 1990 m,
17.VI1.2011, @ (Conium maculatum L.) (Leg: G. Yazici);
Konya: Beysehir, Ustiinler, 14.V.1991, @ (Medicago sativa L.)
(Leg: M. Aydemir).

Remarks: It has also been reported that this species feeds
with A. gossypii Glover, M. persicae (Sulzer) (Kocadal 2006).

2) Geocoris (Geocoris) megacephalus (Rossi, 1790)

Long-winged (Macropteer) and shiny black bug. Black
antennae, top of segment 4 is sometimes brownish. Head,
pronotum and scutellum are black, pronotum is a slight rear
edge and slight rear vertices. The wings are light brown; the
membrane is whitish, transparent. Light brown to brown legs

are sometimes dark brown thighs. Length 3-4.5 mm.

Material examined: Ankara: Yenimahalle, 15.1X.1967, 2 @9

(Fragaria vesca L.).

Remarks: L. It has also been reported that this species feeds
with A. craccivora Koch, A. pisum Harris (Rakhshani et al.
2010).

Miridae
1) Atractotomus mali (Meyer-Diir, 1843)

This species comprises small black or dark red-brown bugs
in which the upper surface is covered in flattened golden
or silver hairs. The 2nd antennal segment is often strongly
thickened. The 1st antennal segment is almost triangular and
much thinner at the base, while the 2nd segment is much
thickened in both sexes, particularly so in females. The body

shape is rather oval and convex. Length 3-3.5 mm.

Material examined: Bolu: Abant, 3.VIL2003, 9@ (Malus
domestica L.) (Leg: 1. Ozdemir); Kayseri: 17.VIL.1980, ¢, &
(Pyrus communis L.) (Leg: Z. Soylu).

Remarks: This species was reported feeding on P. malus L., P.
communis L., P. scopulina L., Cydom'a sp., and Crataegus sp.
(Bodenheimer and Swirski 1957, Canakgioglu 1975). It has
also been reported that this species feeds with A. pomi de
Geer, B. helichrysi (Kaltenbach) (Kocadal 2006).

2) Campylomma diversicornis Reuter, 1878
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Body small and oval, pale yellowish white; eyes brown and
big; first antennal segment black, tin yellow, second antennal
segment black, third and fourth antennal segment whitish
yellow; pronotum yellowish; scutellum yellow, tip vertebrae;
hemielytra yellowish white, membrane transparent; legs
whitish yellow, front femur 2-3, middle and back femora 4
black stained, middle and rear tibiae spines from black spots,
no black spots on front tibiae. Length 2.3-2.7 mm.

Material examined: Diyarbakir: 2.VIL.1975, 4 99, 2 48
(Gossypium sp.) (Leg: C.I.E.); Mugla: Fethiye, 18.VII.1978,
& (Sesamum indicum L.); Sanlwurfa: Siverek, Feribotyolu,
22.VIIL.2015, 2, & (Solanum lycopersicum L.) (Leg: G.

Yazici).

Remarks: It has also been reported that this species feeds
with A. craccivora Koch (Onciier 1991); M. persicae (Sulzer)
(Kocadal 2006).

3) Campylomma verbasci (Meyer-Diir, 1843)

This species are very small pale bugs which have a
characteristically short 2nd antennal segment (equal to or
less than the head width). The tibial spines are set in black
spots. The Ist antennal segment has a black ring. Length 2.6-

3 mm.

Material examined: Ankara: Ayas, Bayram, 11.IX.1990,
2 99, 2 88 (Medicago sativa L.) (Leg: M. Aydemir),
Ugurcayiri, 5.V1.1990, & (M. sativa L.) (Leg: M. Aydemir),
Gidill, Guneyce, 31.VIL.1990, & (M. sativa L.) (Leg: M.
Aydemir), Polatli, Diig, 30.VIL.1990, @ (M. sativa L.) (Leg:
M. Aydemir).

Remarks: It has also been reported that this species feeds
with Aphis pomi de Geer (Prodanovi¢ and Proti¢ 2013).

4) Deraeocoris (Knightocapsus) lutescens (Schilling, 1837)

A generally orange-brown species with blackish markings
and translucent forewings. Although sometimes rather
variable, there are usually two dark bars on the scutellum,
which is unpunctured. The two dark bars on the scutellum
and the dark bands on the tibia might suggest this species.
Length 3.8-4 mm.

Material examined: Ankara; Baglum, 4.V.1994,2 99 (Pyrus
communis L.) (Leg: H. Er), Sincan, Yenikent, 4.V.1994,2 @@,
21.VL.1994, 2 43, 13.VIL.1994, 6 Q9,2 443, 26.VI.1994,
&, 2.VIII.1994, Q, 9.VIIL.1994, 2, &, 24.VIIL.1994, Q, 4,
31.VIIL.1994, @, &, 15.1X.1994, 2 @ Q@ (P communis L.) (Leg:
H. Er); Cankari: Eldivan, 26.VII1.1999, 3 99, &, 29.VIL.1999,
Q, & (Prunus avium L.) (Leg: A. Ozdem).

Remarks: It has also been reported that this species feeds
with A. pomi de Geer (Onciier 1991) and A. caccivora Koch
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(Kocadal 2006).

5) Deraeocoris (Camptobrochis) serenus (Douglas & Scott,
1868)

A generally species with variable coloration: from light to
dark brown, often with stains. The head is usually bright and
relatively short. Pronotum convex, its sides turned outward,
yellow-brown to gray-yellow. Half-bright, with black spots,
which occasionally form a transverse band in the posterior
part. Legs red yellow, femur and tibia with dark rings. Length
3.5-4 mm.

Material examined: Afyon: Bahgecik, @ (Solanum tuberosum
L.); Ankara: Ayag, Bayram, 5.V1.1990, ¢, & (M. sativaL.) (Leg:
M. Aydemir), Bala, Beynam, 18.VIII.1983, & (Vitis viniferaL.)
(Leg: A. Kalkandelen), Kahramankazan, 12.V1.1996, & (M.
sativa L.) (Leg: Y. Ozdemir), Saray, 16.V.1990, @ (M. sativa
L.) (Leg: M. Aydemir), Kizilcahamam, Catak, 20.VI1.1994, @
(S. tuberosum L.) (Leg: R. Kedici), Polatly, Sazlar, 4.V1.1990, 2
33 (Medicago sativa L.) (Leg: M. Aydemir), Sincan, Yenikent,
19.X.1994, &, 29.1X.1994, & (Helianthus annuus L.) (Leg: H.
Er), Yenimahalle, 10.VIL.1981,4 99, 3 33 (Pyrus malus L.)
(Leg: Z. Soylu); Antalya: Fethiye, 18.VIL.1978, Q@ (Sesamum
indicum L.); Balikesir, 26.VI1.1978, 2 33 (S. indicum L.);
Cankiri: 23.V1.1997, @ (P malus L.) (Leg: Y. Ozdemir);
Denizli: 3.VIIL.1978, @, & (S. indicum L.); Kahramanmaras:
Akdogan, 30.V1.1983, @ (Quercus sp.) (Leg: N. Carkaci);
Karaman: Gakirbag, 12.VII1.1986, 2 99, 2 &8 (H. annuus
L.) (Leg: H. Zeki); Konya: Cihanbeyli, Altinekin, 9.VII.1986,
Q (H. annuus L.) (Leg: H. Zeki).

Remarks: It has also been reported that this species feeds
with A. craccivora Koch (Robinia sp.), A. gossypii Glover
(Cucurbita pepoL.), A. pomi de Geer (P. malus L.), Hyslopterus
pruni (Geoffroy), M. persicae (Sulzer) (Kocadal 2006, Onciier
1991).

6) Deraeocoris (Camptobrochis) pallens (Reuter, 1904)

Color usually varies from yellowish brown to greyish brown;
head reddish yellow, patterned black; antennae are black, the
middle of the second antennal segment is light; pronotum
yellow, hemielytra yellow on black, cuneus tip black; femur
reddish yellow, the middle of tibia yellow rings. Length 3.5-

4.4 mm.

Material examined: Antalya: Fethiye, 18.VIL.1978, 2 2%, 2
A3 (Sesamum indicum L.).

Remarks: It has also been reported that this species feeds with
A. fabae solanella Theobald, A. gossypii Glover, M. persicae
(Sulzer) (Kocadal 2006); A. pomi de Geer, Acyrthosiphon
pisum Harris, A. craccivora Koch, Macrosiphum euphorbia
Thomas (Onciier 1991).
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7) Deraeocoris (Deraeocoris) rutilus (Herrich-Schiffer, 1838)

Head, pronotum and scutellum black; In the back end cutting
of corium and at the end near the clavus a black-stained; the
tip of the first antennal segment is 1.5 times thicker of the
second antennal segment. Length 6.7-8 mm.

Material examined: Ankara: Ayas, Ilica, 16.VIL.1987, ¢
(Lens culinaris Medik) (Leg: Y. Ozdemir), Kizilcahamam,
Akdogan, 30.V1.1983, @ (Quercus sp.) (Leg: A. Kalkandelen),
Sincan, Yenikent, 1.V1.1994, @, & (Pyrus communis L.) (Leg:
H. Er); Manisa: Akhisar, 13.V1.2003, @ (Prunus dulcis L.),
Harmandali, 13.V1.2003, @ (P. dulcis L.).

8) Deraeocoris (Deraeocoris) ruber (Linnaeus, 1758)

The ground colour (including the scutellum) ranges from
red-orange to almost fully black, although the cuneus is
always red to some extent. The forewings are very shiny. The
tibiae are unbanded and the 1st antennal segment and at least
the base of the 2nd are black. Length 6-8 mm.

Material examined: Ankara: Baglum, 13.VIL.1994, a (Pyrus
communis L.) (Leg: H. Er), Yenimahalle, 19.VL.1981, 3 @,
6 &3 (Malus domestica L.) (Leg: H. Er); Zonguldak: Eregli,
9.V1.1994, @ (Carpinus betulus L.) (Leg: A. Kalkandelen).

Remarks: It has also been reported that this species feeds
with A. pomi de Geer, Aphis sp., (Carduus crispus L.),
Brachycaudus helichrysi (Kaltenbach) (Prunus domestica L.),
(P domestica L., P. persica L.) (Kocadal 2006, Onciier 1991).

9) Deraeocoris (Camptobrochis) punctulatus (Fallén, 1807)

Body yellowish brown or grayish brown with black stain on;
antennae, head and legs black; pronotum superficial pit; the
second antennal segment 1.5 times the total length of the

third and fourth antennal segments. Length 3.8-4.5 mm.

Material examined: Adana: 6.VIL.1971, 2 @9 (Gossypium
hirsutum L.) (Leg: T. Stizer); Ankara: Baglum, 13.VIL.1994,
& (Pyrus communis L.) (Leg: H. Er), Sincan, Yenikent,
15IX.1994, 3 99, 2 38 (P communis L.) (Leg: H. Er);
Gankart: Eldivan, 12.VII1.1999, & (Prunus avium L.) (Leg: A.
Ozdem); Diizce: Akgakoca, Akkaya, 1.X1.1989, @ (Corylus
avellana L.) (Leg: O. Atag); Tgel: 15.X.1974, @, 2 & (Malus
domestica L.) (Leg: CIE.A.); Konya: Karapinar, Kayali,
6.V1.1991, & (Medicago sativa L.) (Leg: M. Aydemir).

Remarks: It has also been reported that this species feeds
with A. gossypii Glover (Gossypium sp.) (Kocadal 2006,
Onciier 1991).

10) Macrolophus costalis Fieber, 1858

Body tiny, yellow, yellowish green, tiny yellowish white little

hairy over; head pentagon, yellowish green, side edges stripes
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longitudinal black; the back of the eyes extended to the neck;
antennae yellowish, only the first antennal segment black;

pronotum and scutellum yellow. Length 3.5-3.8 mm.

Material ~examined: Sanlwurfa: Karacadag, Savcak,
20.VII1.2015, 4 99, 3 38 (Solanum lycopersicum L.) (Leg:
G. Yazici).

Remarks: It has also been reported that this species feeds
with M. persicae (Sulzer) (Margaritopoulos et al. 2003).

11) Pilophorus perplexus Douglas & Scott, 1875

Head dark cinnamon-brown, very little narrower than the
base of the pronotum; the colour of the elytra cinnamon-
brown; the posterior band of the corium quite straight (the
band across the clavus in a line therewith); the second joint of
the antenna only about one-fifth; longer than the basal width
of the pronotum. Length 3.3-3.9 mm.

Material examined: Bartin: 21.VL.1989, 2 @9 (Corylus
avellana L.) (Leg: C. Zeki), Kozpinari, 22.V1.1989,2 99, &
(C. avellana L.) (Leg: C. Zeki), 28.VI1.1988,4 99, 2 43 (C.
avellana L.) (Leg: O. Atag); Diizce: Cumayeri, 26.VI1.1989,
Q (C. avellana L.) (Leg: O. Atag), Kaynasl, 18.VI.1988, ¢
(C. avellana L.) (Leg: O. Atag), Yesilkdy, 27.VI1.1989, @ (C.
avellana L.) (Leg: O. Atag), Yukarikdy, 20.V1.1989, & (C.
avellana L.) (Leg: C. Zeki); Zonguldak: Eregli, Camlibel,
24.VIIL.1989, & (C. avellana L.) (Leg: C. Zeki), Caykdy,
21.VL.1989,5 99, & (C. avellana L.) (Leg: C. Zeki).

Remarks: It has also been reported that this species feeds
with A. pomi de Geer, Dysaphis plantaginae (Passerini) (C.
avellana L.), Cacopsylla pyricola Forst., Dysaphis plantaginea
(Passerini) (Pyrus malus L.), Dysaphis pyri (B. de ) (Pyrus
communis L., P elaeagrifolia Pall.), Hyalopterus pruni
(Geoftroy) (Prunus domestica L., P. persica S. et Z.), M. cerasi
(Fabr.) (P. avium L.) (Onciier 1991).
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OZET

Birgok bocek familyasinda bir veya daha fazla aver bocek
bulunmaktadir. Bu familyalarin bazilarinda tiim tiirler
avcl bocek olabili. Cogu aver bocek tarimsal zararl
yonetiminde, zararlilara kars: biyolojik kontrol ajan1 olarak
kullanilmada 6nemlidirler. Heteroptera alttakimi igerisinde
de bocekleri ve diger kiigitk organizmalar1 avlayan birgok
predator familya bulunmaktadir. Bu ¢aligma, 1967-2015
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yillar1 arasinda Tirkiyenin farklt yorelerinden toplanan

predator  Heteroptera materyallerine dayanmaktadir.
Calismada, predator Heteroptera ve bunlarin potansiyel av
tirleri arastirilmis ve Tirkiyede yaprak bitleri ile beslenen
Anthocoridae, Lygaeidae ve Miridae familyasindan 19
predator tiir tespit edilmistir. Ayrica, tiirlerin bir listesi ve

orneklere ait lokalite bilgileri verilmistir.

Anahtar kelimeler: Anthocoridae, Miridae, Lygaeidae,
Heteroptera, afit, predator
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