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ABSTRACT 
In great populations mites of the specie Tyrophagus putrescentiae can cause damages in stored products. The 

work had as objective to evaluate the effects of the gamma radiation of the Cobalt-60 to control the mites of 

the specie T. putrescentiae. The mites were irradiated with doses of 0 (control), 300, 400, 500, 600, 700, 800 

Gy, in a source of Cobalt-60 type Gammacell-220, with a dose rate of 0.718 kGy/hour. Each treatment 

consisted of four repetitions containing 10 mites each, in a total of approximately 40 mites for treatment. The 

evaluations were daily, being counted the number of mites died, put eggs and emerged larvae. Based on the 

obtained results it was concluded that the dose sterilizing for the mites of this specie was of 300 Gy. Already 

the dose of 600 Gy induced the total mortality of the mites after 11 days of the irradiation process.  
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1. INTRODUCTION 

 

The mites of the suborder Astigmatic, mainly the one of the family Acaridae, 

healthy, very common in substrata with high concentration of organic matter. In great 

populations these mites can cause damages to the roots and lap of cultivated plants and in 

stored products [8]. The species of the genus Rhizoglyphus Claparède are important curses 

to bulbs and roots [2][10]. There are citations that species of the genus Tyrophagus 

Oudemans occasionally, can attack plants in greenhouse [11][12]. 
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According to [3], Tyrophagus putrescentiae Oudemans there is a lot of them known as 

curse in the means of culture of mushrooms and in the diets of insects in laboratories. 

Considerable infestations have been observed in Brazil, in several types of rations, cheeses, 

upholstered pieces of furniture, potatoes, garlic and raw tobacco, stored in very humid 

conditions. It is considered primary, mites that attack several products in their growing. 

They attack grains, destroying the embryo, preferentially, depreciating  plenty nutritional 

value.   

 

They are many studies agreeing with the use of the radiation as a quarantine treatment. The 

objective for the treatment mustn’t be the mortality, but the prevention of the adults 

emergency capable of flying in the case in immature ways found in the fruits or sterility in 

the adults case, which can be present in the fruits. Radiation ionizing used in the 

disinfestations of fruits and vegetables will be the best substitute to the fumigants in the 

future.  

 

Low doses are requested for the quarantine control of insects, making it possible adverse 

changes in the insignificant fruits. ICGFI (International Consultant Group about Irradiation 

of Foods) in 1984, established that the irradiation can be used indeed as phytosanitary 

treatment for fruits and fresh vegetables. The sensibility of insects and mites are variable in 

agreement with work as a training of development in the moment of the treatment.   In 

general, young stages have great sensibility as well as great activity of cellular division. 

This activity is plenty high in egg stage and low in adult stage. It has been  mentioned  that 

the mites usually have the same answer for the irradiation as the insects [5]. Studies driven 

by [6,7] determined that the nymphs and adults of Tyrophagus putrescentiae, irradiated 

with doses of 1.5 and 2 kGy can reach 100% of mortality, but that a dose of 260 Gy is 

effective in the prevention of future generations. For other mites as the Rhizoglyphus 

achinopus, doses between 500 and 600 Gy is necessary to inhibit the reproduction [6] 

mentioned by [4]. For eggs of Panonycgus ulmi doses between 400 and 600 Gy are 

necessary to inhibit the eclosion, being most resistant to nymphs than to the eggs and 

larvae, but has some problem to complete the development [7]. Similar works indicate that 

the sterilized dose for both sexes is obtained with a dose of 320 Gy. Likely that happened 
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for the mites Tetranychus urticae and Panonychus citri which were sterilized with doses 

between 200 and 300 Gy and 160 and 320 Gy respectively, [6] mentioned by [4]. In studies 

developed with eggs of the Acarid siro, and nymphs and adults of Brevipalpus destructor, a 

dose of 300 Gy was enough to cause the sterilizing [10]. In Brazil, the first work 

accomplished with mites was of [9] that irradiated mites Tetranycchus urticae and they 

determined in the doses of 250, 300 and 400 Gy showed that the mortality of the mites was 

larger than 80%, and the sterilizing dose was  of 250 Gy. They concluded that the capacity 

of putting eggs the mites Brevipalpus chilensis decreases with the increase of the radiation 

dose. With a dose of 350, Gy the number of eggs for female decreased from 0.59% to 

0.12% when the females were irradiated. A dose of 300 Gy was sterilizing to the adults [1].    

 

The work had as objective to evaluate the effects of the gamma radiation of the Cobalt-60 

to control mites of the specie T. putrescentiae. 

 

2. MATERIAL AND METHODS 

 

To present research was accomplished at the Laboratories of Economical Entomology of 

the Center Experimental Headquarters of the Biological Institute in Campinas (LEE/CEIB) 

and Radiobiology and Ambient of the Center for Nuclear Energy in Agriculture, University 

of São Paulo (CENA/USP).   

 

The colonies of T. prutescentia were maintained in plastic containers with capacity for 500 

ml. A semi-humid commercial ration for dogs (I Erased Dog - Purina®) it was used as 

food. Those colonies were maintained at acclimatized room with temperature of 25±2°C, 

relative humidity of  60±70%.   

 

The mites were conditioned in plastic flasks with some commercial ration, where they 

stayed until the end of the experiment that lasted 14 days. Those flasks were put in box 

containing ice in order to reduce their activity and be transported until the Laboratory of 

Radiobiology and Ambient, where they were irradiated in a source of Cobalt-60 type 

Gammacell-220. The doses of radiations applied were of: 0 (control), 300, 400, 500, 600, 
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700 and 800 Gy, dose rate was 0.718 kGy/hour. Each treatment consisted of four 

repetitions containing 10 mites each, amounting 40 mites for treatment, and more the 

control. The evaluations were daily, being counted the number of mites died, putting eggs 

and emerged larvae.   

   

3. RESULTS AND DISCUSSION 

   

 For the results in Table 1 we can observe that putting eggs capacity during this 

evaluation period was smaller for irradiated mites than in relation to the control. In the 

treatments with irradiation in all the used doses there was not appearance of larvae of T. 

putrescentiae, therefore, already with the smallest radiation dose 300 Gy there was  induced  

sterilization of the adult mites. The lethal dose was obtained with 600 Gy, being those 

results in agreement with [1].   

   

Table 1. Mortality measured and numbers of putting eggs by mite Tyrophagus 

putrescentia after 11 days of the irradiation with doses of radiation gamma of the 

Cobalt-60.   

Treatments with 

gamma radiation 

(doses in Gy) 

Counting measured of    mites 

after 11 days of  irradiation 

live                  died  

Counting measured of putting 

eggs           

Total           viable         inviable 

         0 (control)      4,0b                   6,0a 8,3a              8,0a                  0,3a 

       300 1,0a                    9,0b 4,0b              0,0b                 4,0b 

       400 0,7a                    9,3b 2,0b              0,0b                  2,0b 

       500                        0,7a                    9,3b 0,6c              0,0b                  0,6c 

       600 0,0a                  10,0b 0,6c              0,0b                  0,6c 

       700 0,0a                  10,0b           0,0c              0,0b                  0,0c 

Numbers with different letters differ in level of 5% (Tukey) 
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4. CONCLUSION 

 

For the obtained results was concluded that the sterilizing dose for the mites of this specie 

was of 300 Gy. Already the dose of 600 Gy induced the total mortality of the mites.  
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