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ABSTRACT 

One of the most harmful insects the corn culture is the Spodoptera frugiperda (J.E. Smith, 1797) 

(Lepidoptera: Noctuidae), known commonly as fall armyworm, it is would originate of the tropical and 

subtropical areas of the American continent; its economical importance is due polyphagism, attacking 

countless grassy, such as corn, sorghum, wheat, barley, rice and pastures. One of the methods more used 

in the moment is the chemical control that during several applications the insect can turn resistant, then 

news researches has been made to the control of the insects. Due what was exposed the objective of the 

research was evaluated the effects of gamma radiation on larvae of S. frugiperda. Insects were rear in 

artificial diet. Each treatment had 5 repetitions with 20 larvae with 15-20 days of age in the total of 100 

larvae per treatment. The larvae were irradiated with doses of gamma radiation of: 0 (control), 50, 100, 

200 and 300 Gy, in source of Cobalt-60, type Gammacell-220, at dose rate of 0,508 kGy/hour. After 

irradiation the insects were keep in room with climatic conditions of 25±5ºC and 70±5% R.H. Were 

evaluated the emergence of adults. The results showed that the dose of 300 Gy was the lethal dose to 

larvae irradiated, and 200 Gy the sterilizing dose to adults.   

Key words: Gamma radiation, larvae phase, control, fall armyworm 

 

1.INTRODUCTION 

 

The corn culture is attacked by several insects pests that contribute to lower the 

productivity of the corn. One of the methods more used now, is the chemical control in 
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which the insects acquire resistance, due this researches has been development to new 

alternative methods of control of insects.   

   

One of the harmful insects the corn culture is the Spodoptera frugiperda (J. E. Smith, 

1797) (Lepidoptera: Noctuidae), known commonly as fall armyworm, it is originate of 

the tropical and subtropical areas of the American continent;  their economical 

importance is due its polyphagism, attacking countless grassy, such as corn, sorghum, 

wheat, barley, rice and pastures.     

Some authors, such as: [1, 2, 3] observed that the damages caused by this insect is very 

significant in corn and can be of until 35% of damage.   

   

One of the alternative methods of control of insects is the use of radiations ionizing, and 

the pioneer in the use of this method was [4] that obtained good results when it used X- 

ray to control Lasioderma serricorne (L.) in the attack to the tobacco.   

   

In the decade of 1950, a great progress was verified in this research area, as the 

irradiation of Diptera Cochliomyia hominivorax (Coq.) in Curacao. Currently this 

control method too is used in others countries as the Brazil [4,5].    

   

According with [7,8] this technique if does necessary the massal rearing of insects, in 

artificial diets, due this, the objective of the work was the irradiated larvae of S. 

frugiperda to phytosanitary treatment.   

 

 

 

2. MATERIAL AND METHODS 

   

The experiment was made in the laboratory of Radiobiology and Environment   of the 

Center of Nuclear Energy in the Agriculture - CENA/USP, Piracicaba, SP., Brazil. 

Insects of specie S. frugiperda were captured in the larvae phase in corn culture in 1994, 

in the municipal district of Piracicaba, then these insects were rear in artificial diet, 

composed basically of bean: beer yeast and wheat germ, modified, and prepared 

according to the procedures described by [9].    

 

The diet was put in tubes of 8,0 cm of height by 2,5 cm of diameter and covered with 

sterilized hydrophilic cotton, later it received the diet in amount corresponding to a third 

of the test tube, in each tube a larvae was inoculated recently emerged and maintained at 

room acclimatized with temperature of 25±2°C and relative humidity of 70±5%, 

photoperiod of 14 hours of light for 10 hours of darkness. The larvae obtained with 15-

20 days of age, they were irradiated with doses of gamma radiation: 0 (control), 50, 100, 

200 and 300 Gy. To irradiation was utilized a source of Cobalt-60 type Gammacell-220, 

with a dose rate of 0.508 kGy/hour. Each treatment consisted of 5 repetitions with 20 

larvae for repetition.   
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After the irradiation was evaluated the number of pupae and emerged adults. The data 

were submitted the variance analysis and the averages compared by the test of Tukey in 

level of 5% of probability.   

   

3. RESULTS AND DISCUSSION 

   

In the Table 1 we can observe the medium values of the number of pupae and of adults 

emerged inside of each treatment of S. frugiperda of larvae irradiated with 15-20 days 

of age, with doses of gamma radiation of Cobalt-60.   

   
Table 1. Mean number of pupae, adults and eggs of Spodoptera frugiperda emerged after irradiation of larvae 

with doses of gamma radiation. 

Dose Nº Larvae Number 

                                 

Nº Emerged      % Emergency   % Hatchability  

(kGy) irradiated Pupae      adults      Adults            eggs 

0 20         18.0
a
 17.0

a
 85 90 

50 20  16.0
ab

   15.0
ab

 81 80 
100 20    13.0

abc
       6.0

c
 39 50 

200 20         5.0
e
  2.0

cd
 10 0 

300 20         0.0
d
       0.0

d
 0 0 

   *Means followed by the same letter do not differ by Tukey test at 5% 

 

In the Table 1 we can observe that the pupae and adults of larvae irradiated with dose of 

50 Gy practically they didn't present significant differences in relation the treatment 

control, already with larger doses the effects of the radiation were more drastic reducing 

the emergency of insects significantly, those results is in agreement with the of [17]. 

The lethal dose to inhibit the transformation of the larvae in pupae and adults was 

obtained with the dose of 300 Gy.  

     

We can observed that had adults emergency in the dose gamma radiation of 200 Gy, but 

they were sterile, Because the gamma irradiation induced a dominant lethal mutation in 

the insects that taking the sterilization in females and males, results similar were 

obtained by [10,11,12]  when irradiated Sitotroga cerealella, Diatraea saccharalis and 

Tuta absoluta and to [13,14,15,16] when irradiated Spodoptera frugiperda. Based in 

these results, we can affirm categorically that the dose of 200 Gy was the sterilizing to 

adults  and 300 Gy the lethal dose, that can be used to irradiate larvae of S. frugiperda 

to phytosanitary treatment of this insect pest [17].   
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