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Özet 

(ntomopatoMen nematodlar �(3N�, doğal ekosistemlerde yaygÕn olarak Eulunan ve farklÕ E|cek 

]ararlÕlarÕnÕ hedef alaEilen, Steinernematidae ve Heterorhabditidae familyalarÕna ait |nemli EiyoloMik 

mücadele etmenleridir� Bu nematodlar, simEiyotik olarak taúÕdÕklarÕ Xenorhabdus ve Photorhabdus türü 

Eakterilerle Eirlikte konukouya giriú yaptÕktan sonra Eirkao gün ioerisinde konukouyu |ldürürler� Diğer 

taraftan tarÕmsal üretimde |nemli ekonomik kayÕplara yol aoan Tetranychus urticae Koch (Acari: 

Tetranychidae�, geniú konukou yelpa]esi, yüksek üreme hÕ]Õ ve pestisitlere karúÕ hÕ]lÕ direno geliútirme 

potansiyeli nedeniyle mücadelesi ]or ]ararlÕlar arasÕnda yer almaktadÕr� Bu durum, kimyasal 

mücadelede karúÕlaúÕlan direno sorunlarÕnÕ a]altmak amacÕyla, alternatif ve oevre dostu mücadele 

strateMilerine olan ihtiyacÕ artÕrmaktadÕr� SimEiyotik Xenorhabdus ve Photorhabdus Eakterileri tarÕmsal 

]ararlÕlara karúÕ EiyoloMik mücadelede yüksek potansiyele sahip, güolü ve hÕ]lÕ etkili sekonder 

metaEolitler ürettiği Eilinmektedir� Bu |]ellikleri sayesinde kÕrmÕ]Õ |rümceklere karúÕ kullanÕlaEileceği 

değerlendirilmektedir� Bu oalÕúmada, ioerisinde sekonder metaEolit olduğu düúünülen simEiyotik 

bakteri supernatantlarÕnÕn T. urticae ü]erindeki doğrudan ve aTuaponik sistemde dolaylÕ olarak etkileri 

laEoratuvar koúullarÕnda değerlendirilmiútir� Uygulamalar kontrol �saf su�, Eesiyeri kontrol ve iki farklÕ 

simEiyotik Eakteri supernatantÕ olmak ü]ere d|rt gruptan oluúmuútur� Doğrudan etki denemelerinde en 

yüksek |lüm oranlarÕ Eakteri supernatantlarÕnda g|]lemlenmiútir� Besiyeri kontrol gruEu 

supernatantlara g|re daha düúük olmasÕna karúÕn saf su kontrol gruEundan farklÕ Eulunmuútur� (n düúük 

|lüm oranÕ ise saf su kontrolünde Eelirlenmiútir� ATuaponik sistemde yapÕlan uygulamada ergin EaúÕna 

en yüksek yumurta sayÕsÕ kontrol gruEunda, en düúük yumurta sayÕsÕ ise Xenorhabdus supernatantÕ 

uygulamasÕnda Eelirlenmiútir� Genel olarak bulgular, EPN bakterilerinden elde edilen supernatantlarÕn 

hem doğrudan temasla yüksek ve hÕ]lÕ |ldürücülük sağladÕğÕnÕ hem de aTuaponik sistemde k|k yoluyla 

uygulandÕğÕnda T. urticae¶nin üremesini a]altaEildiğini g|stermektedir� Bu sonuolar, s|] konusu 
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metabolitlerin biyolojik mücadelede etkili ve umut vadeden bir biyoakarisit potansiyeline sahip 

olduğunu düúündürmektedir� 

Anahtar Kelimeler: Biyolojik mücadele, metabolit, simbiyotik bakteri, Tetranychidae  

Effects of Different Application Methods of Photorhabdus and Xenorhabdus Bacterial 

Supernatants on Tetranychus urticae Koch (Acari: Tetranychidae) 

Abstract 

Entomopathogenic nematodes (EPNs) are important biological control agents belonging to the families 

Steinernematidae and Heterorhabditidae, and are widely distributed in natural ecosystems where they 

can target various insect pests. These nematodes initiate a rapid infection and mortality in the host after 

entering the body together with their symbiotic bacteria, Xenorhabdus and Photorhabdus. On the other 

hand, Tetranychus urticae Koch (Acari: Tetranychidae), which causes significant economic losses in 

agricultural production, is among the most challenging pests to manage due to its broad host range, high 

reproductive capacity, and strong potential to quickly develop resistance to pesticides. This situation 

increases the need for alternative and environmentally friendly control strategies to mitigate resistance 

issues encountered in chemical control. Symbiotic Xenorhabdus and Photorhabdus bacteria are known 

to produce potent and fast-acting secondary metabolites with high potential for biological control of 

agricultural pests. Owing to these properties, they are considered promising candidates for use against 

spider mites. In this study, the direct and indirect (via aquaponic system) effects of symbiotic bacterial 

supernatants, presumed to contain secondary metabolites, on T. urticae were evaluated under laboratory 

conditions. The treatments consisted of four groups: control (distilled water), only medium control, and 

supernatants of two different symbiotic bacteria. In the direct-contact assays, the highest mortality rates 

were observed in the bacterial supernatant treatments. Although the medium control group exhibited 

lower mortality compared to the supernatants, it was still significantly different from the distilled water 

control. The lowest mortality rate was recorded in the distilled water group. In the aquaponic system, 

the highest number of eggs per female was observed in the control group, while the lowest was found 

in the Xenorhabdus supernatant treatment. Overall, the findings indicate that supernatants derived from 

EPN-associated bacteria provide high and rapid mortality through direct exposure and can also reduce 

the reproduction of T. urticae when applied through plant roots in an aquaponic system. These results 

suggest that the metabolites in question have effective and promising bioacaricidal potential for 

biological control. 
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