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CERATITIS CAPITATA 

(WIEDEMANN)

 

 

Sevgi BAKIR 

 

 

 

 

Ceratitis capitata 

C. capitata 

Fakat bununla birlikte r

 

C. capitata b

  

 

   (100 Gy) erginlerde ise 

 C. 

capitata . 

Bunlar; Klebsiella oxytoca, K. pneumoniae, Pantoea dispersa, Providencia vermicola, 

Morganella morganii, Enterobacter sp., Lactococcus lactis, Acinetobacter calcoaeticus 

ve Stenotrophomonas maltophilia   

C. capitata  Wolbachia, Arshenophonus, Cardinium, 

Rickettsia ve Spiroplasma gibi    

Anahtar Kelimeler: Ceratitis capitata, KBT, radyasyon, endosimbiyontlar

bakterileri,  bakterileri, Wolbachia. 
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EFFECT OF RADIATION ON STERIL CERATITIS CAPITATA WIEDEMANN 

(DIPTERA: TEPHRITIDAE) ADULTS MICROFLORA AND SOME 

BIOLOGICAL CHARACTERISTICS 

 

Sevgi BAKIR 

Erciyes University, Graduate School of Natural and Applied Sciences 

PhD Thesis, February 2018 

 

ABSTRACT 

Ceratitis capitata (Wiedemann) (Diptera: Tephritidae), the Mediterranean fruit fly 

(Medfly) is known to be the most important fruit pest and it is widely spread in the 

world. The sterile insect technique (SIT) is an environmentally friendly method widely 

used in C. capitata control. Radiation-induced sterilization adversely effects certain 

properties of insects. The most important of which is the microbiota of flies. 

In our study, C. capitata gut bacteria were determined by cultere-based method. It was 

found that the gut flora contained the species belonging to Proteobacteria and 

Firmicutes. The most abundant family in adults was Enterobacteriaceae. The wild 

population microbiota was found to be richer than the laboratory population. The effects 

of radiation on the gut flora of adults were not clearly evident in the unirradiated and 

irradiated (100 Gy). The number of bacteria species and the ratio of species varied as 

the lifespan increased. Totally eight genera and nine species were identified in C. 

capitata samples. These are Klebsiella oxytoca, K. pneumoniae, Pantoea dispersa, 

Providencia vermicola, Morganella morganii, Enterobacter sp., Lactococcus lactis, 

Acinetobacter calcoaeticus and Stenotrophomonas maltophilia. 

None of the C. capitata populations had reproductive endosymbionts such as 

Wolbachia, Arshenophonus, Cardinium, Rickettsia and Spiroplasma. 

 

Keywords: Ceratitis capitata, SIT, radiation, endosymbionts, gut bacteria, reproductive 

bacteria. 
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Tablo 2.2. C. capitata   

Simbiyont 

 
  

( C) 
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Wolbachia 

-YATACCTATTCGAAGGGATAG-  

-  
53 [101] 

wsp81-F 5- -  

wsp691- -AAAAATTAAACGCTACTCCA-  
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Ricketsia 
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Rb- -GAAGGAAAGCATCTCTGC-  
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-GTGGATCACTTAACGCTTTCG-  
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C. capitata 

(Tablo 3.1). 
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A. calcoeticus 

A. calcoaceticus, HQ180 ,

Enterobacter 

% 0.15 (0.015) Enterobacter K. oxytoca (Tr.Cc.Ko.1) 

K. oxytoca .03, 0.003). 

K. pneumoniae .28 

(0.028) olarak K. pneumoniae L. lactis (Tr.Cc.Ll.1) 

L. lactis . P. 

dispersa P. dispersa (EU239146) birbirine 

benzerdir. Providencia Providencia 

.15 (0.015) iken, S. maltophilia (Tr.Cc.Sm.1) 

S. maltophilia .16 

M. morganii 

.08 (0.008) M. morganii (MF033453) ve M. morganii (JX875917) 
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3.3.  Bakterileri 

3.3.1.Wolbachia  

 

Wolbachia  (Tablo 3.2). Ceratitis capitata Wolbachia 

enfeksiyonu 48).  

 

Tablo 3. 2. Wolbachia C. capitata  

, 

 Cinsiyeti 

Wolbachia 

(wspecF/wspecR) 

 0/175 

 0/240 

 0/73 

 0/69 

 0/63 

 0/29 
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48. Wolbachia 

- - -

- - -  (L:  Ladder, 1-6: 

-  

3.3.2. Spiroplasma  

92 birey  Spiroplasma  (Tablo 3.3). 

ve pozitif kontrolden 

49  

Tablo 3. 3. Spiroplasma C. capitata  

 

 Cinsiyeti 

Spiroplasma 
63FGC/TK55pR 

 0/175 

 0/240 

 0/73 

 0/69 

 0/63 

 0/29 
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 3.49. Spiroplasma 

L:Ladder, 1- - -

L:  Ladder, 1- -

Ladder , 1- , 11-12: Antalya -

 L: Ladder, 1-10: Antalya , PC: Pozitif kontrol, NC: Negatif kontrol. 

1-2: , 3-7: -9: Antalya -14: Antalya Ladder -

1;1- ,PC: Pozitif kontrol, , NC: Negatif kontrol, 

L: Ladder. 

 

3.3.3. Cardinium Ta  

birey r Cardinium s

50). 

 

A B 

C 
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Tablo 3.4. Cardinium C. capitata  

 

 Cinsiyeti 

Cardinium 
(CLOf1/CLOr1) 

 0/175 

 0/240 

 0/73 

 0/69 

 0/63 

 0/29 

 

 

 

50. Cardinium en PCR 

- - -

- - -  L: Ladder, 

1-  

3.3.4. Arsenophonus  

birey Arsenophonus spesifik primerler ile (Tablo 3.5

 51).  
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Tablo 3.5. Arsenophonus  C. capitata i. 

 

 Cinsiyeti 

Arsenophonus 
(ArsF/ArsR2) 

 0/175 

 0/240 

 0/73 

 0/69 

 0/63 

 0/29 

 

 

 3.51. Arsenophonus 

- - -26: 

- -  1- -17: Antalya 

- -  

 

 

 

 



63 

3.3.5. Rickettsia Taramas 

birey Rickettsia 6) ve herhangi bir enfeksiyon tespit 

2). 

Tablo 3.6. Rickettsia  C. capitata kleri 

 

 Cinsiyeti 

Rickettsia  
(RbF-RbR) 

 0/175 

 0/240 

 0/73 

 0/69 

 0/63 

 0/29 

 

 

 

2. Rickettsia 

- - -

- - -  L: 
Ladder, 1-  
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-  

4.1. T  

Polifag b Ceratitis capitata 

  

 sal  maddeler 

insan  ve 

C. capitata 

C. capitata mikrobiyota  

   herhangi bir 

 [53, 80, 83, 133].  

nedeni ile 

 lar  

a  [53, 83]. 

  

lar  Bunlar 

  [40, 114-116]. 

C. capitata 

flo

 Wolbachia, Arshenophonus, Cardinium, 

Rickettsia ve Spiroplasma gibi bakterilerin .
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C. capitata

 

 

bireylerde ise kontrol grubu ile 

 

 

jik ve fizikokimyasal 

17   ile 

antimalariyal, antiviral, antikanserojen enzimler ve metabolitler belirlenebilecek ve 

mikroorganizma t

17-119]. 

Leptinotarsa 

decemlineata 

Leclercia adecarboxylata, Pantoea agglomerans, Citrobacter 

braakii, C. freundii, C. werkmanii, Enterobacter amnigenus, E. ludwigii, E. 

nimipressuralis, E. hormaechei, , E. aerogenes, E. cloacae, E. cancerogenus ve 

Klebsiella ornithinolytica idal etkileri 

1.8 x 109 OD600 konsantrasyonda Lecl. 

adecarboxylata  
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[120] Ips 

typographus Bacillus sphaericus, Acinetobacter sp., Kluyvera 

cryocrescens, Vagococcus sp., Proteus vulgaris ve Serratia liquefaciens) elde 

E insektisidal S. liquefaciens bakterisinin Ips 

typographus 

[121]. Agrotis segetum Shchiff. 

(Lepidoptera: Noctuidae

Bacillus sp., B.cereus, B. megaterium, Enterobacter aerogenes, Pseudomonas putida ve 

Enterococcus gallinarum 

Enterobacter sp., Acinetobacter calcoaceticus ve Stenotrophomonas maltophilia 

 [122]. 

 

 Lauzon ve Potter [83] SEM ve TEM kullanarak gamma 

kullan

, 83]. 

( C. capitata laboratuvar ve 

 

r. C. capitata laboratuvar 

 

  

Firmicutes n 

 laboratuvar 
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K. oxytoca, K. pneumoniae, M. morganii, Providencia sp., L. lactis, 

Pantoea dispersa, Enterobacter sp. ve Acinetobacter calcoaeticus 

 K. oxytoca, K. pneumoniae, M. morganii ve P. dispersa bakterileri 

K. oxytoca, M. morganii, Enterobacter sp. 

Providencia sp. ve L. lactis A. calcoaeticus bakterisi sadece 

 P. 

dispersa ve K. oxytoca K. pneumoniae, Providencia 

sp., L. lactis, Enterobacter sp.ve A. calcoaeticus bakterilerine 

P. dispersa, M.morganii ve L. lactis bakteri lerine; daha az 

K. oxytoca ve Enterobacter sp. 

P. dispersa ve K. oxytoca 

 

 

Lauzon [123] l 

besl

belir 24]. 

C. capitata 

 B. tryoni ve B. 

cacuminata 
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25]

[40, 126, 127

 

 

C. capitata  Klebsiella, Pantoea, Morganella, Enterobacter ve 

Lactococcus 

Lactococcus  

C. capitata 

8

Pseudomonas cinsi bakterilerin 

8

 

27].  

C capitata 

28]. Yine 

Lymantria dispar (Lepidoptera: Erebidae) [129] ve Vespula germanica (Hymenoptera: 

Vespidae) [13
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Anastrepha ludens 

ceae, Vibrionaceae, 

Pseudomonas aeruginosa, Klebsiella pneumoniae spp. pneumoniae, Serratia fonticola, 

Enterobacter cloacae, E. sakazakii, Providencia alcalifaciens, P. rettgeri, P. stuartii, 

Aeromonas hydrophila, Staphylococcus aureus, S. carnosus, S. xylosus, Lactococcus 

sp., Enterococcus faecalis, Aerococcus viridans, Bacillus cereus ve Listeria 

B. cereus, E. sakazakii, P. stuartii ve P. aeruginosa sadece 

yeni kolonide bulunurken; A. hydrophila ve K. pneumoniae spp. pneumoniae

bakterileri

Enterobacter cloacae, E. sakazakii, K. 

pneumoniae spp., Providencia rettgeri, P. aeruginosa ve Bacillus cereus on iki 

-

31]. 

 

 -76]. 

 77, 85]. 

Wolbachia  

Bourtzis et al. [133 Drosophila melanogaster ve C. 

capitata Wolbachia C. capitata

-Fein ve Perlman [134

C. capitata Wolbachia ve Cardinium 
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 Wolbachia, % Cardinium 

C. capitata

al. [104 Wolbachia ve 

Cardinium

Cardinium Wolbachia Cardinium ile Wolbachia koenfeksiyonu 

tespit edilirken; Neotephritis 

35 C. capitata  

Wolbachia 

haricinde C. capitata  Wolbachia 

Augustinos et al. [136] Bacterocera dorsalis k

Wolbachia, Spiroplasma, Arsenophonus, Rickettsia ve 

Cardiniumr  B. 

dorsalis  simbiyont enfeksiyonuna 

 

 simbiyontu olan Rickettsia, 

37 Brachy stessellatus

Buprestidae) Rickettsia enfeksiyonu tespi

Adalia bipunctata [138 Rickettsia 

Rickettsia enfeksiyonu 

 Alleck et al. [139] Bactrocera zonata ve 

Zeugodacus cucurbitae (Tephritiade)  simbiyontlar  

B. zonata Wolbachia, Spiroplasma ve Arsenophonus 

enfeksiyonu tespit edilirken Z. cucurbitae'de Rickettsia ve Arsenophonus enfeksiyonu 

 Tsiamis et al. [140] B. dorsalis sensustricto, B. zonata, B. 

cucurbitae, B. scutellaris, B. carambolae, B. correcta ve B. nigrofemoralis 

Wolbachia, Spiroplasma, Cardinium, Rickettsia ve Arsenophonus 

B. scutellaris, B. correcta ve B. nigrofemoralis Wolbachia 

 

C. capitata Arshenophonus, 

Hamiltonella, Spiroplasma ve Rickettsia 

bireylerde Wolbachia, Hamiltonella ve Rickettsia enfeksiyonu tespit edilem
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Cardin  spesifik primerlerl nc lmeyen 

nleri elde edi rilm 141]. 

C. capitata Wolbachia, Rickettsia, 

Arsenophonus ve Cardinium 

C. capitata 

 bakterilerinin  

C. capitata 

 Spiroplasma Spiroplasma

D. hydei

[142-144]. Spiroplasma pozitif 

dizisi BLAST analizinde Pectobacterium ve Providencia cinsi bakterilere % 96 

 

 

; C. capitata 

C. capitata me 
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Konu u 

C. capitata  Wolbachia, Rickettsia, Arsenophonus ve 

Cardinium C. capitata 

  

 simbiyontu Spiroplasma

r. 

 C. capitata laboratuvar ve 

engin 

 

edilen kolonileri DNA dizi 

C capitata 

 

Elde e C. capitata

bakteri-
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