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ONSOZ

Bu calismada ozellikle organik bakliyat isletmelerinde karsilagilan en oOnemli
problemlerden birisi olan Callosobruchus maculatus Fab. (Boriilce tohum bocegi)’ un tim
biyolojik donemleri (yumurta, larva, pupa ve ergin) kontroliinde yiiksek sicakliklarda CO2
ve N2 gazlarinin kullanim olanaklarinin belirlenmesi, farkli gaz konsantrasyonlarinin, farkl
sicaklik kosullarinda C. maculatus® un tiim biyolojik donemleri (yumurta, larva, pupa ve
ergin) lizerinde etkinliginin belirlenmesi, laboratuvar kosullarinda elde edilen sonuglarin
organic nohutlarda ticari kosullarda kullanim imkanlarinin belirlenmesi amaglanmistir. Bu
baglamda yiiriitiilen calismada; diinya bakliyat piyasasinda dnemli bir yer tutan iilkemizdeki
bakliyat isletmelerinde ciddi bir problem teskil eden C. maculatus’ un miicadelesinde, farkli
biyotik (bocek donemleri) ve abiyotik (sicaklik, gaz konsantrasyonlari, maruz kalma siiresi)
faktorlerin etkileri de géz Ontine alinarak CO2 ve N2 gazlari i¢in etkin ve hizli bir fumigasyon

protokolii gelistirmeyi amaclanmistir.
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OZET

Bu calismada ii¢ farkl yiiksek sicaklikta (30, 35 ve 40 °C) ve %45 + 5 nispi nemde
farkli maruz kalma siirelerinde dort farkli degistirilmis atmosfer (Al: %0-1 Oz + %99 N;
A2: %99.9 CO2; A3: %75 CO2 + %5 O2 + %20 N2; A4d: %3-4 O+ %96-97 No)
uygulamalarinin Boriilce tohum bocegi (Callosobruchus maculatus) (Fabricius, 1775) nin
tim biyolojik donemlerine (yumurta, olgun larva, pupa ve ergin) karst etkinliklerini
belirlemek iizere laboratuvar kosullarinda biyolojik testler yiiriitiilmiis ve her gaz karisimi
uygulamalar1 icin letal stire (LTso ve LTgg) degerleri belirlenmistir. Buna ek olarak
laboratuvar kosullarinda etkili bulunan gaz karisimlarimin (Al ve A2) ayni sicaklik
degerlerinde tirlinlii ortamda C. maculatus’un tiim biyolojik donemlerine (yumurta, olgun
larva, pupa ve ergin) karsi etkinlikleri de belirlenmistir. Diisiik O2 (Al ve A4) ve yiiksek CO>
(A2 ve A3) uygulamalarinda C. maculatus’un biyolojik donemlerine hassasiyetler arasinda
farkliliklar goriilmiis genel olarak en hassas donemlerin ergin ve yumurta olurken, en
dayanikli donemler ise pupa ve olgun larva donemleri olarak belirlenmistir. Mevcut
calismada C. maculatus’un olgun larvalarina ve pupalarina karst %0-1 Oz igerene hipoksia
uygulamasi (A1) ve %99.9 CO2 iceren hiperkarpia uygulamasi (A2) benzer etkiye sahip
olmustur. Genel olarak, bu iki degistirilmis atmosfer uygulamasinin C. maculatus’un olgun
larvalarina ve pupalarina kars1 etkinligi bocek donemine ve sicakliga bagli olarak %75 CO2
+ %5 O iceren (A3) hiperkarpia uygulamasindan ve %3-4 O igceren (A4) hipoksia
uygulamasindan daha yiiksek bulunmustur. Genel olarak, sicaklik artisiyla gaz
uygulamalarina maruz birakilan C. maculatus’ un biyolojik dénemleri i¢in LTso ve LTgg
stirelerinde 6nemli azalmanin oldugu gortilmiistiir. A1 gaz karisimi (%0-1 O2) uygulayarak
3 farkli sicaklikta iiriinlii ortamda yiiriitiilen yari-ticari deneme sonuglart C. maculatus’ un
tiim biyolojik donemlerin %100 kontroliinii saglamak i¢in 30, 35 ve 40 °C sicaklikta sirasiyla
10.9, 6.5 ve 4.6 giine ihtiya¢ oldugunu gdstermistir Bunun yaninda A2 gaz karigimi (%99.9
CO2) uygulamasinda ise C. maculatus’ un tiim biyolojik donemlerin %100 kontroliinii
saglamak i¢in 30, 35 ve 40 °C sicaklikta sirasiyla 10.5, 6.3 ve 3.9 giine ihtiya¢ oldugu
belirlenmistir. Sonug olarak, bu ¢alisma farkli sicaklikta diisiik O2 (hipoksia) ve yiiksek CO2
(hiperkarpia) uygulamalar1 i¢in elde edilen maruz birakma siirelerinin baklagillerden C.
maculatus’un tim gelisme donemlerinin tamamen arindirilmasinda basarili  sekilde
kullanilabilecegini ve dolasiyla diisiik O2 ve yiiksek CO2 uygulamalarinin etkili fumigasyon
protokollerinin olusturulabilecegini géstermistir.

Anahtar Kelimeler: Boriilce tohum bdcegi, diisiik oksijen, karbondioksit, degistirilmis
atmosfer, nohut, baklagiller, yiiksek sicaklik



ABSTRACT

In this study, the biological tests under laboratory conditions at three different
temperatures (30, 35 and 40 °C) and 45% =+ 5% relative humidity were carried out to
determine the efficiency of four different modified atmospheres (Al: 0-1% O, + 99% Noy;
A2:99.9% CO2; A3: 75% CO2 + 5% O + 20% N2; A4: 3-4% O+ 96-97% N.) with different
exposure times against all life stages (egg, mature larva, pupa and adult) of Callosobruchus
maculatus (Fabricius, 1775) and to calculate their the lethal time (LTsos and LTggs) values.
In addition, semi-commercial scale tests in the presence of chickpea were also conducted to
determine the effectiveness of two most effective gas mixture treatments (Al and A2) against
all life stages (egg, mature larva, pupa and adult) of C. maculatus at the same temperature
levels. There were differences between susceptibility of life stages of C. maculatus in low
Aland A4) and high CO2 (A2 and A3) treatments and in general, the most susceptible stages
were adults and eggs, while the most tolerant were pupa and mature larva stages. In the
present study, hypoxia treatment (A1) containing 0-1% O and hypercarbia treatment (A2)
containing 99.9% CO- had similar effects against mature larvae and pupae of C. maculatus.
The effectiveness of these two modified atmosphere treatments (Al and A2) against mature
larvae and pupae of C. maculatus were generally higher than the hypercarbia treatment
containing 75% CO2 + 5% O (A3) and the hypoxia treatment containing 3-4% O (A4)
depending its life stages and temperature found. In general, it was observed that there was a
significant decrease in LTso and LTgg Values for the life stages of C. maculatus exposed to
gas treatments with increasing temperature. The results of semi-commercial scale
experiments carried out at three different temperatures indicated that 10.9, 6.5 and 4.6 days
of exposure time required in Al gas mixture (0-1% O.) treatment to obtain 100% mortality
of all life stages of C. maculatus at 30, 35 and 40°C, respectively while 10.5, 6.3 and 3.9
days of exposure time required in A2 gas mixture treatment to reach 100% mortality of its
all life stages at 30, 35 and 40°C, respectively. In conclusion, this study shows that the
exposure times obtained for low O2 (hypoxia) and high CO2 (hypercarbia) treatments at
different temperatures can be used successfully for disinfestation of all life stages from the
legumes and therefore effective fumigation protocols of low Oz and high CO. treatments can
be formed.

Keywords: Cowpea weevil, low oxygen, carbon dioxide, modified atmosphere,
chickpea, legumes, high temperature
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