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Abstract – South American tomato leaf miner Tuta absoluta (Meyrick, 1917) is a micro lepidoptera insect, which 

mainly damages tomatoes. Nowadays, it is spread almost worldwide. In Georgia it was discovered in March 2011 and 

now it is met in all greenhouse farms. In the article are considered the previously unknown details about the South 

American tomato leaf miner in the conditions of Georgia, as this pest has not been studied for years. The level of pest 

spread was determined - intense, medium and weak location. In Georgia, for the first time, was studied the duration of 

phases of the development of the South American tomato leaf miner (Tuta absoluta) under different temperature 

conditions and the number of females and males at different temperatures was established. In the conditions of Georgia, 

for the first time, studies were carried out on the peculiarities of ontogenesis, the spread of female pests on plant organs 

in percent. The experiments were carried out at constant temperatures of 10°C, 15°C, 20°C, 25°C and 300C 

Tutaabsoluta completed its development at all these temperatures, humidity 70 ± 10%. Tuta absoluta completed its 

development at all these temperatures. According to the European and Mediterranean Plant Protection Organization 

(EPPO) and the North American Plant Protection Organization (NAPPO), Tuta absoluta is spread with the seeds, 

tomato fruits and plastic containers used during harvesting. In the imago and worm phase, it is characterized by the 

very fast migration ability. 
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I. MATERIAL AND METHODS 

The study was conducted in 2018-2020 in the modern and traditional tomato greenhouses in the regions of 

Mtshketa-Mtianeti and Kvemo Kartli in the East Georgia. Areas of intense, medium, and weak distribution of pest 

were identified. Intensive distribution zone - Kvemo Kartli, Shida Kartli, Kakheti, Imereti. Medium distribution 

zone: Mtskheta -Mtianeti, Samegrelo-Zemo Svaneti, Ajara and weak distribution zone: Racha-Lechhumi, Guria, 

Samtskhe-Javakheti. 

In the newly emerged populations was studied the number of males and females and the fertility of females. 

The development of the larvae pest was studied in all four larvae ages (the first, second, third and fourth) as well 

as the period of pupating. 

The studies were conducted at five levels of temperature 10°C, 15°C, 20°C, 25°C and 300C. The Effective of 

temperature was determined by the Warner formula (Warner, 1992): 1 / D = a + bT, where 1/D is the development 

rate (1/development time). T is the temperature (0C) and a and b are the angular and linear coefficients of the line 

[3]. 

For the feeding, the larvae were given the healthy leaves of tomato treated in sodium solution and covered with 

cotton wetted in water with honey, to avoid premature wilting of the leaves. At the end of feeding, the larvae 

entered the pupae phase, after which it became possible to establish the number of female and male individuals 

using the Bremer method: 𝐿 =
𝑓

𝑚+𝑓
 where, f is the number of female individuals in the population, m- the number 
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 of male individuals as a result of which was established the sex ratio. 

II. MAIN TEXT 

Tuta absoluta M. is a micro Lepidoptera leaf miner with a high reproductive potential, capable of up to 10-12 

generation per year under optimal conditions. Its life cycle is completed within 29-38 days. 

In the conditions of Georgia the optimal temperature of pest development was determined 20°C and 25°C. The 

lower developmental threshold (the lower temperature threshold) was estimated 10.0 °C. [1], [3]. 

Even under the natural temperature fluctuations, the pest can damage the tomatoes. As a result of studies carried 

out in greenhouse farms of the regions Mtskheta-Mtianeti and Kvemo Kartli (Eastern Georgia), it was found that 

eggs are small, cylindrical, length 0.35 mm, intensity-0.22 mm. Yellowish-white (at the beginning) and yellowish-

orange (before hatching). Eggs are laid on the underside of the leaf individually or in soapy groups, less frequently 

on the stem and very rarely on the fruit (see Table 1). 

Table 1. Distribution of sex products according to the plant organs 2018. 

Leaves 73% 

Stems 21% 

Flowers 5% 

Green fruits 1% 

III. RESULTS AND DISCUSSION 

The ontogenesis phases of Tuta absoluta M. -egg, larvae, pups and imago, i.e. are characterized by complete 

metamorphosis (Fig. 1). The laying of eggs by female individuals on the different organs of the plant is recorded 

as follows: 73% on the leaves, 21%  -on the stems, 5% -on the calux  leaves  and 1% on green fruits (see Fig. 1) 

[4]. Tuta absoluta (Meyrick) Life cycle Fig. 1. 

 

Fig. 1. Development time (days) of the different life stages of Tuta absoluta recorded at five constant temperatures 2019. 

The experiments were carried out at temperatures of 10°C, 15°C, 20°C, 25°C and 300C. As the study shows, 

the South American tomato moth develop in a wide range of temperatures. Tutaabsoluta completed its 

development at all these temperatures in the conditions of the natural temperature fluctuations, the pest still  can 

damage the tomatoes and develop (see Fig. 2) [1]. 
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Fig. 2. Estimated parameters of the models used to describe the relationship between the adult life history traits of Tuta absoluta and 

temperature. 

The Tuta absoluta M is more intensively multiplied at 20°C and 25°C. For the feeding, the larvae were given 

the healthy leaves of tomato treated in sodium solution and covered with cotton wetted in water with honey, to 

avoid premature wilting of the leaves. At the end of feeding, the larvae entered the pupae phase, after which it 

became possible to establish the number of female and male individuals using the Bremer method. There were no 

significant differences in the lifespan of males and females.  

Tuta absoluta M. refers to polyvoltine insect species in which the phases of development of different 

generations are mixed with each other, so it is almost impossible to make an exact phenogram (see Fig. 3). 

Mean longevity of females and males of Tuta absoluta recorded at five constant temperatures 2019 Fig. 3. 

 

Fig. 3. The longevity of females kept at 30°C was significantly less than that of those kept at 10, 15 and 20°C. There were no significant 

differences in the lifespan of males and females.  
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