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ABSTRACT 
 
In Brazil the tomato-fruit-borer is responsible up to 45% for the loss of the production. The objective of the 
present report is evaluate the effects of gamma radiation (60Co) on life cycle (eggs and larvae) of  Neoleucinodes 
elegantalis in tomato fruits. The insects were irradiated at doses of 0 (control), 50, 100, 150, 200, 250, 300 and 
400Gy, in a Gammacell 220 source at dose rate of 1.4 kGy/h. Each treatment consists of four repetitions 
containing 10 insects, totaling 50 insects. After irradiation, the insects were maintained under controlled 
conditions of 25±3° C and Relative Humidity from 65 to 75%. The evaluations were done daily, counted the 
number of died insects, eggs and emerged larvae. With the obtained results, we could determine the lethal and 
sterilizing doses for all phases of cycle life in N. elegantalis for a possible quarantine treatment to export tomato 
fruits. These results permit conclude that the dose capable to avoid further development of stage of eggs and 
larvae were doses of 100 and 200Gy.  
 
 
 

1. INTRODUCTION  
 

Neoleucinodes elegantalis (Guenée) is one of the most important pests in several tomato 
growing regions of Brazil [1, 2]. It was first observed in Brazil in 1922 by Costa Lima in 
1922 in the Northeast Region of the country [3, 4]. Estimated losses range from 45 [1] to 
90% [4, 5]. Tomato is the second most important vegetable crop in Brazil. Around 65 
thousand hectare in all regions is cultivated with tomatoes, and the crop earns more than 3 
million tons per year. This volume puts Brazil among the ten greatest producers of tomatoes 
in the world. From the production, about one third is designated for industrial purposes, and 
the other part goes to the common inland table market, but nevertheless both destinations 
require a good quality of the product. 
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The losses caused by insects in orchards in the State of São Paulo were at least a thousand 
tons per year. The worse thing is that these losses were detected only when the fruits were all 
ready packaged and ready for shipment to export. The biological behavior of the N. 
elegantalis makes it difficult its control, the female moth lays up to 160 eggs [6] preferential 
under the petals of green fruits (23 mm) [7]. The neonate larva enters the fruit shortly after 
eclosion, thus the plague is protected during the phase of the cycle where cause bigger 
damages, adults emerge from the pupal stage within 1 to 7 h after the beginning of 
scotophase, mate within 48 to 72 h of eclosion [8], and shortly thereafter begin depositing 
eggs, a characteristic that limits the effectiveness of insecticides and biological control agents 
[7, 9]. 
 
Thus, for export, great difficulties arise, because even with reasonable careful treatments 
during the growing season, in some locations losses reach up to 50% of production. The 
infested production becomes inadequate to market generating high financial losses to 
producers. To avoid introduction of these and other pests into importing countries, the 
irradiation of the finished packages could be a good deal to avoid sometimes unpredictable 
losses. 

 
2. EXPERIMENTS 

 
2.1 Samples 
 
Insects N. elegantalis infesting tomatoes were collected from fruits. After collection the 
insects were maintained also into a rearing room regulated at the temperature of 25±3° C and 
relative humidity from 65 to 75%. The research on the tomato pests was carried out in the 
Entomology laboratory of the Nuclear Energy Center for Agriculture (CENA), in Piracicaba, 
State of São Paulo, Brazil.  
 
2.2 Irradiation 
 
Samples were irradiated at room temperature in a 60Co source Gammacell 220 (A.E.C. Ltda) 
at dose rate of 1.4kGy/h. Harwell Amber 3042 dosimeters were used to measure the radiation 
dose. The eggs were irradiated with the doses of 0 (control), 50, 100, 150, 200, and 300Gy. 
Larvae were irradiated with the following doses: 0 (control), 50, 100, 150, 200, 300, 400 and 
500 Gy. 
 
2.3. Eggs isolation, emergency and fertility 
 
The eggs were introduced into a cylinder of 10 cm wide and 20 cm high. Each treatment had 
5 replicates with 10 eggs each, from 1 to 24 hours old. After irradiation the eggs were 
maintained in Petri dishes, 2.5 cm high and 11 cm in diameter, on a humid filter paper and 
maintained until eclosion of the eggs. Eggs were observed by a microscope during six days, 
to observe its emergency and thus, fertility.  
 
2.4. Larvae isolation, emergency and fertility 
 
Five larvae, with 10 replicates each, were used for radiation dose (treatment). After treatment 
each larvae was stored into a glass vial (2.5 cm in diameter and 8.5 cm high), closed with a 
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cotton ball. The lethal dose was obtained by counting the live larvae and adults. The larvae 
counting was made each 2 days for a period of 10 days.  
 
2.5 Statistical analysis 
 
The experimental design was completely random. Experimental data were submitted to 
analysis of variance and averages compared by Tukey test at 5% level of probability [10]. 
 

3. RESULTS AND DISCUSSION 
 
With relation to the tomato pest, we can observe the results on tables 1 and 2, the number of 
hatched larvae of the eggs and last instar larvae. In our experimental conditions these data 
suggest that the response to lethal dose applied for eggs was 100Gy. For larvae the observed 
dose was 200Gy. The results are conforming to [11, 12, 13, 14, 15, 16], who irradiated 
Sitotroga cerealella, Plodia interpunctella, Corcyra cephalonica and Tuta absoluta. They are 
also coherent with the results obtained by [17, 18, 19, 20] , who irradiated larvae of Diatraea 
saccharalis, Spodoptera frugiperda .  
 

Table 1. Number and percentage of viable eggs of Neoleucinodes elegantalis laid by 
irradiated adults with gamma radiation of 60Co. 

 
Dose (Gy) Number of eggs Viability of eggs % of viability 
0 
50 
100 

50 
50 
50 

48a 
9b 
0b 

94 % 
18 % 
0 % 

Numbers with different letters differ in level of 5% (Tukey) 
 
Table 2. Total number and emergency percentage of adults of Neoleucinodes elegantalis 

irradiated with gamma radiations of Cobalt-60 as last instar larvae. 
 
Dose (Gy) Number of pupae Number of adults % of emergency 
0 
50 
100 
150 
200 

50 
50 
50 
50 
50 

47a 
35a 
11b 
2c 
0c 

94 % 
70 % 
22 % 
4 % 
0 % 

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

4. CONCLUSION 
 
Using our experimental conditions we could conclude that the doses of 100 and 200Gy were 
the lethal doses to stages of eggs and larvae of the Neoleucinodes elegantalis specie and 
could be recommended as a suitable quarantine process for tomato pest.  
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