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Abstract 

The present experiment was conducted during the summer season of 2024, in the open field of a farmer 

in the Kolhapur District (Maharashtra) with the objective to study the population dynamics of invasive 

tomato leaf miner Tuta absoluta (Meyrick) under open field conditions. The study indicated that the 

infestation of T. absoluta was recorded throughout the cropping season. T. absoluta incidence first 

appeared in the 9th MW and the population steadily increased and reached its peak in the 18th MW (4.4 

larvae per plant). A positive significance with maximum temperature (0.977) and minimum temperature 

(0.644) and a negative non-significance with morning relative humidity (-0.450) and with an evening 

relative humidity (- 0.202) was noticed. 
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Introduction 

Maharashtra emerges as a key player in India’s tomato production with its favourable climate, 

fertile soils and adoption of advanced farming method. Districts like Pune, Satara, Nasik, 

Dhule and Ahmednagar are renowned for producing high quality tomatoes. Around 56,000 

hectares of land cultivated in Maharashtra are dedicated to tomato farming, with a yield of 

33.20 tonnes per hectare and a total production of 1 million metric tonnes. Integrating modern 

agricultural practices and technologies enhances the productivity and quality of tomatoes, 

thereby strengthening their position in India [1]. The impact factors viz, seasonal weather, 

temperature, humidity, illnesses and insect pests can affect tomato yield. In India a significant 

hurdle for the low productivity of tomato is the pest complex that affects the crop growth 

starting from planting to harvesting [2]. Several pests are known to harm tomato crops, like 

fruit borers, Spodoptera litura (Fabricius), Helicoverpa armigera (Hubner), sucking pests, 

Bemicia tabaci (Gennadius), Ferrisia vitrgata (Cockerella), and serpentine leaf miner, 

Liryomyza trifolii (Burgess). Recently the invasive pest named, Tuta absoluta (Meyrick) 

(Lepidoptera: Gelechiidae), a South American tomato leaf miner also known as tomato 

pinworm. This pest has been reported to cause serious damage to fruits and leaves and reduced 

commercial production of tomato by leaving pin-sized holes. It has been discovered to harm 

tomato and other crops in the Solanaceae family [3]. 

Tuta absoluta (Meyrick) is the name given to the tomato leaf miner that was first discovered in 

1917 in Peru and identified the species as Tuta absoluta in 1994 [4]. In 2006, it was detected in 

Spain, Europe. Thereafter, it has swiftly entered into other European Nations and proliferated 

throughout the Mediterranean area, encompassing Middle East, North Africa and parts of Asia 
[5-7]. In India the pest was discovered for the first in October 2014 on tomato plants grown in 

polyhouses and fields in Pune and currently expanding throughout the Indian subcontinent [7-9]. 

This experimental study was conducted during the summer season of the year 2024, in open 

field of farmer in the Kolhapur District (Maharashtra) with the objective to study the 

population dynamics of invasive tomato leaf miner Tuta absoluta (Meyrick) under field 

conditions in the sub-montane zone of Kolhapur. 
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Materials and Methods 

Experimental Site 

The experiment was carried during summer season of 2024 on 

the farmer’s field in Sarawade in Kolhapur District 

(Maharashtra) in the NARP sub-montane zone. 

 

Soil Type 

The selected field for the experiment was uniform, with sandy 

loam soil having medium fertility and fairly good drainage. 

 

Climate and Location 

Sarawade has subtropical climate and average rainfall 721 

mm. It is situated on 616.27 meter (2021.89 ft.) above mean 

sea level. It lies between 16°46' N to 74°23' E latitude with 

the average annual temperature of 25°C 

 

Population dynamics of Tuta absoluta (Meyrick) 

For conducting studies on population dynamics of tomato leaf 

miner, Tuta absoluta the Sai-25 variety of tomato was 

transplanted and labelled. Recommended agronomic practices 

were followed and scrupulously corresponding weekly record 

of meteorological data viz., minimum and maximum 

temperature, morning and evening relative humidity and 

rainfall were maintained. The influence of different 

meteorological parameters on pest’s population was studied. 

To record weekly observations on total number of larvae of 

leaf miner, randomly five plants were selected and labelled on 

100 m2 area.  

 

Meteorological parameters 

In order to study the effect of climatic condition on the 

incidence of pest, meteorological parameters viz., maximum 

(T max °C) and minimum temperature (T min °C), relative 

humidity (RH1 & RH2) in different meteorological weeks 

during the crop season were taken into account. The 

meteorological data were obtained from Skymet Weather 

Services Pvt. Ltd., Kolhapur.  

 

Analysis 

In order to find out the specific impact of different weather 

parameters on tomato leaf miner, Tuta absoluta observations 

were correlated with the meteorological data in different 

standard meteorological weeks during the crop season using 

OPSTAT.  

 

Results and Discussion 

Investigation on the present experiment was carried out 

during summer, 2024 in 100 m2 plot of tomato to know the 

influence of weather parameters like temperature, relative 

humidity and rainfall on the incidence of T. absoluta 

(Meyrick). Data regarding larval stage on five randomly 

selected plants was analysed through correlation analysis. 

Experimental data depicted in Table 1, clearly indicated that 

the infestation of T. absoluta was recorded throughout the 

cropping season. T. absoluta incidence first appeared in the 

9th MW corresponding to the 4th week of February with a 

mean population of 0.4 larvae per plant. Population steadily 

increased and reached its peak in the 18th MW equivalent to 

the last week of April (4.4 larvae per plant) when the 

maximum and minimum temperatures were 40.04 and 

22.82°C, respectively and the average relative humidity was 

found 59.21 per cent.  

The correlation coefficient between the T. absoluta population 

and weather parameters were examined. The analysis in Table 

2, indicated a highly positive significance with maximum 

temperature (0.977) and minimum temperature (0.644) as 

well as a negative non-significance with morning relative 

humidity (-0.450) and evening relative humidity (- 0.202). 

Similarly, Devaraj et al. [3] reported that temperature had 

positive correlation on T. absoluta population that recorded 

the highest incidence level in summer season. Kumari et al. 
[10] noted that relative humidity had negative influence on the 

infestation levels and larval population was at maximum level 

from 13th MW (last week of March) to 18th MW (end of 

April). Dibbad et al. [11] also confirmed that peak incidence of 

T. absoluta was noticed during 18th MW. 

Similarly, Sapkal et al. [12] observed maximum incidence (3.6 

larvae/plant, 28.2 mines/plant and 10.93 per cent fruit 

damage) during 41st MW. The present investigation was also 

in line with Dhanda et al. [13] who observed a positive 

correlation between the T. absoluta population and 

temperature, while revealed a negative correlation with 

morning and evening relative humidity.  

The present investigation indicated that a considerable 

variation in the relationship between weather parameters and 

larval population of T. absoluta (Meyrick). 

 
Table 1: Population dynamics of tomato leaf miner T. absoluta (Meyrick) larvae during summer, 2024 

 

Week after transplanting (WAT) Meteorological Week (MW) No of T. absoluta larvae/plant 
Temperature (o C) Relative humidity (%) 

maximum minimum RH1 RH2 

1 7 0.0 35.21 17.84 83.47 39.33 

2 8 0.0 34.64 17.04 84.06 40.73 

3 9 0.4 35.67 20.15 80.54 50.68 

4 10 1.6 36.49 19.24 71.77 39.79 

5 11 1.8 37.33 20.34 67.84 44.20 

6 12 2.8 37.56 21.32 69.84 36.69 

7 13 3.2 39.39 23.55 76.96 52.31 

8 14 4.2 40.18 22.74 67.60 42.01 

9 15 3.8 39.22 23.30 60.96 35.71 

10 16 2.6 38.85 24.73 85.80 68.14 

11 17 3.6 39.51 24.24 79.16 50.84 

12 18 4.4 40.04 22.82 78.39 40.04 

13 19 2.8 38.58 22.78 91.69 57.56 

14 20 1.8 37.18 23.70 90.31 59.17 

15 21 0.8 35.95 24.58 96.00 88.46 

Weather Data Source-Skymet Weather Services Pvt. Ltd., Kolhapur 
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Table 2: Correlation between abiotic factors and tomato leaf miner T. absoluta (Meyrick) 
 

Sr. No. Pest 
Temperature (0C) Relative Humidity (per cent) 

Maximum Minimum Morning Evening 

1. Leaf miner larvae 0.977** 0.644** -0.450NS -0.202NS 

**significant at 1 per cent level NS-Non significant 

 

Conclusion 

The experimental studies concluded that the larval count of 

tomato leaf miner per leaf increased with an increase in the 

maximum and minimum temperature with a strong 

significance in the summer season in open field conditions. 

The correlation however was non-significant in the present 

study duration with respect to the relative humidity. 
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