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Abstract: The Scarce Bordered Straw (Helicoverpa armigera Hübner) is one of the most dangerous insect 

pests in most part of the world. The relationship between the light-trap catch of Scarce Bordered Straw (Helicoverpa 

armigera Hübner) and the height of tropopause was investigated in our study. The light-trap catch data originated 

from Hungarian national light-trap network. The traps worked between 1993 and 2004. Categories were created 

from the height of tropopause data. We calculated daily relative catch values using the number of caught insect 

individuals in every generation. The relative catch was paired to the values of tropopause height every day. We 

correlated the daily catch results pertaining to the daily values of tropopause. After it these values were summarized, 

averaged and depicted in a figure. We found close connection between the tropopause height and light-trap catch of 

Scarce Bordered Straw (Helicoverpa armigera Hübner). 
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1. Introduction 
The Scarce Bordered Straw (Helicoverpa armigera Hbn.) feeds many plants that are grown in 

agriculture, so it is dangerous insect pests in most part of the world except America. Hardwick [1] 

identified three subspecies of H. armigera Hbn. The first is H. armigera, this can be found in Africa, 

Europe, continental Asia, Sri Lanka and Japan. The second one is H. armigera conferta, which can be 

found in Indonesia, New Guinea, Guam, Australia, New Caledonia, New Zealand, Fiji, and the Friendly 

Islands (Tonga). The last one is Heliothis armigera commoni. This was identified from Canton Island 

(02°50'S 171°40'W) in the central Pacific Ocean. Specimens typical of H. armigera and H. armigera 

conferta are also intermediates between two variants, which can be seen in Sumatra, eastern Java and the 

other in the Philippines. 

In 1993, H. armigera Hbn. first time appeared in light-traps in Hungary. From 1993, it spreads in 

the whole country, so traps could catch this insect in high number. The number of caught individual was 

highest in the traps in 2003. There are a lot of researchers not only in Hungary, but also in several 

countries, who make wide spread researches to know its life, spreading and migration. These informations 

help researchers in the cognition of gradology. In the recent past, a book was published by Čamprag, et al. 

[2] and it contains the results of researches until now. 

The changes in mid latitude air mass circulation are caused by a rise in the height of the tropopause, 

and other factors as increased moisture content in the atmosphere [3] If there are changes in the air mass 

circulation it must be changes in the elements of the weather such as temperature, air humidity, air 

pressure, wind speed and direction. 

The tropopause is a surface segregating the lower layers of the atmosphere (troposphere) from the 

upper layers (stratosphere). The fluctuations of tropopause height comprehend the weather elements 

namely: Air temperature, relative humidity, wind speed, precipitation and air pressure. When the Arctic 

air masses are present the height of tropopause may be five kilometres only and the air is very cold. 

Otherwise when the warm sub-tropical air masses are present, the height of tropopause is over 13 

kilometres. The sub-tropical air masses have a very intense biological effect [4]. 

Bacsó [5] wrote that the electric factors in the atmosphere also have an important role to play, 

mainly when a stream of subtropical air arrives at great height. In this time decreases the 3Hz atmospheric 
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impulse number while increases the cosmic radiation of Sun. The prevailing negative ions in polar air 

diminish the insect activity otherwise the preponderance of positive ions in subtropical warm maritime air 

enhances the flight activity of insects [6]. As the changes in tropopause height cause also changes in the 

weather in the lower layers of air in large areas, we investigated the efficacy of light trapping in 

connection with changes in the tropopause height. 

This fact may be cause changes in the catching number of insects collected by light-trap. It is known 

the insect activity is increased by warm and decreased by cold air [7]. 

Previously we already published some papers, which engage in the connection of height of 

tropopause and light-trap catch of Agrotis exclamationis L. [4], and Melolontha melolontha L. [8], Puskás 

and Nowinszky [9] the Turnip Moth (Agrotis segetum Den. et Schiff.) and Fall Webworm (Hyphantria 

cunea Drury). We have determined that the subtropical warm air masses in the high altitudes, influence 

the light trapping of insects but this influence is not equal, accordingly to weather which differs in some 

regions of Hungary. In residence time of subtropical air masses the light-trap catches of Agrotis segetum 

Den. et Schiff.) and of Agrotis exclamationis L. are effectual but in the presence of Saharan air masses are 

low. The catching result of Hyphantria cunea Drury is exactly the opposite. 

In recent years, we have also studied the light-trap catches of Ostrinia nubilalis Hbn. and Xestia c-

nigrum L. [10] and Trichoptera species [11] depending on the height of tropopause. 

We did not find communications dealing with this topic in the literature apart from our own works. 

This fact makes necessary the examination of the behaviour of the insects in connection with the 

changes of the altitude of the tropopause. 

 

2. Material 
The data of the height of tropopause relative to Budapest were taken from the Annals of Central 

Meteorological Institute of the Hungarian Meteorological Service. 

There were used data of Hungarian agricultural light-trap network to the examinations between 

1993 and 2004. Jermy-type light-traps were used in all the observing stations of the network [12]. 

In 1993, there were only 6 traps caught the Scarce Bordered Straw (Helicoverpa armigera Hübner), 

but in 2004 already 69 ones collected this moths. In this period, there were successful trapping during 

1,015 nights and traps caught altogether 19,443 specimens. The number of observation data was 4,732, 

because more traps were in operation during one night. 

Observing data denote the catch of one light-trap in one night, irrespective of the number of 

individuals caught. Because more than one trap were in action on a night, the number of catching data 

more than nights. Did not take in consideration those nights when no single insect was caught by the trap. 

 

3. Methods 
The light source of the Jermy-type light-traps was a 100W normal white light electric bulb hanged 

at 200 cm height above the ground. The killing agent was chloroform. During the spring to autumn (April 

until October) the traps were work every night irrespective of sunrise and sunset or the time of weather. An 

automatic on/off switching technique guaranteed the capture of both crepuscular and nocturnal insects. 

The light-traps are operational from 6 p.m. (UT) to 4 a.m. 

We have established classes from height of tropopause according to method of Sturges [13].  

Than the number of individuals of the given species in different places and different observation 

years is not the same. The environmental factors which modifying the catching results are not the same at 

different localities and trapping time, hence same number of caught individuals two different observing 

stations or time means the different proportion of the species mass [14]. 

The relative catch (RC) for a given sampling time unit (in our case, one night) and the average 

number individuals per unit time of sampling, the number of generations divided by the influence of 

individuals. If the number of specimens taken from the average of the same, the relative value of catch is 

1 [13]. 

The relative catch data of examined species were organized into groups in conformity with the 

height of tropopause and afterwards the values we summarized and averaged. 

Relative catch values were placed according to the features of the given day, then were summed up, 

averaged and depicted. Figure 1 shows the confidence intervals. 
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4. Results and Discussion 
Figure 1. shows our results. 

 
Source: Height of tropopause data were collected from the Annals of Central Meteorological Institute of the 
Hungarian Meteorological Service. 

 

The figure shows that the light-trap catches of Helicoverpa armigera Hbn. is similar between 

species of different insect taxa in relation to the height of the tropopause. The height of tropopause is in 

connection with different weather conditions in the lower air layers [5]. The flight activity of examined 

insects also reacting to changed weather situations. The low tropopause belongs together with the 

presence of cold air masses, but high tropopause with hot ones. The hot air can increase the flying activity 

of insects but cold air causes the decrease. If there is a link to tropopause height other factors may have an 

influence. Our results justify this fact. 
Our results demonstrate that the light-trap catch of Helicoverpa armigera Hbn. is influenced by the 

height of tropopause. 

The connection between weather and tropopause is not completely known; therefore we hope later 

investigations will provide a fuller explanation about the causes of the results we obtained. We do not yet 

know every detail of how the height of the tropopause affects the light-trap catch results of different insect 

species. 
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