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ABSTRACT. The study deals with the effect of weather conditions on the light trap catch of  

2 caddisflies (Trichoptera) species: Hydropsyche bulgaromanorum and Setodes punctatus. We 

found that the light trap catch of both species increased when the daily maximum temperature, 

minimum and average values of temperature was higher. The results can be written down with 

second- or third-degree polynomials. The fluctuation in temperature had no clear influence on the 

catch. The hydrothermal quotient has a strong influence on the catch of both species. Precipitation 

has no significant influence on the catch of the tested species. 
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INTRODUCTION 

Temperature may have an important influence from the point of view of insects’ flying 

activity. The given temperature requirements of insects can be explained by the fact that 

their body mass is very small compared to both its surface and the environment. That is 

why the temperature of their body, instead of being permanent and self-sufficient, follows 

the changing temperature of the environment. This is because the ratio of the body mass 

and surface of insects determines the difference between the inner heat content and the 

incoming or outgoing heat. The heat content of the body is proportional to its mass, while, 

on the other hand, the heat energy intake or loss is proportional to the size of the surface of 
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the body. Therefore an external effect makes its influence felt as against the inner, small 

heat content of a relatively small mass. The speed as well as the size of the impact brings on 

the ratio between the mass and surface of the body of the insect (BACSÓ 1964). And so the 

temperature value always exerts a substantial influence on the life processes of insects. The 

chemical processes described as metabolism that determine the life functions of insects 

always follow the temperature changes in the direct surroundings. Naturally, the activity of 

the organs of locomotion also depends on the temperature of the environment which 

explains why we can expect a massive light-trap turnout at what is an optimal temperature 

for the given species (MANNINGER 1948). SOUTHWOOD (1978), on the other hand, is of the 

view that the flight of insects has a bottom and top temperature threshold typical of each 

species. The insect flies if the temperature is above the bottom and below the top threshold 

and becomes inactive when the value is below the bottom or above the top threshold. In his 

view, other reasons explain the fluctuations in the number of specimens experienced in the 

interval between the low and high threshold values. However, research in Hungary has 

proved that in the context of a single species, a significant regression can be established 

between the temperature values and the number of specimens collected by a light-trap 

(JÁRFÁS 1979, NOWINSZKY et al. 2003). Polish research has also confirmed that the number 

of noctuids light-trapped increases with the rise of temperature (BUSZKO & NOWACKI 

1990). 

Researchers in many countries of the world have gathered Trichoptera species using 

light-traps. Examples are the following: SODE & WIBERG-LARSEN (1993) in Denmark, 

COLLIER et al. (1977) in New Zealand, CRICHTON (1978) in Great Britain, MALICKY (1987) 

in Austria, ÚJVÁROSI (1999) in Romania, KISS (2004) in Hungary, CZACHOROWSKI  

& SERAFIN (2004) in Poland and Belarus, DICKEN & BOYACI (2008) in Turkey, HIGLER et 

al. (2008) in Netherland, STANIĆ-KOŠTROMAN et al. (2012) in Bosnia and Herzegovina, 

RYCHŁA & BUCZYŃSKA (2013) in Poland, BUCZYŃSKA et al. (2014) in Russia. 

Many studies also deal with the effect of weather conditions on light-trap catches of 

different Trichoptera species. 

According to USSEGLIO-POLATERA (1987) the wind has a powerful influence on the 

flight direction of Trichoptera adults which generally fly against the wind. SODE  

& WIBERG-LARSEN (1993) contradict this, their results show a lot of Silo pallipes fly 

downwind. CIUBUC (1989) in Romania studied the effectiveness of light traps for two 

Trichoptera species as a function of temperature, wind speed, humidity and precipitation. 

WARINGER (1991) tested the influence of precipitation, wind speed and night air 

temperature on light-trap catch of Trichoptera, but only the effect of air temperature was 

correlated with flight activity. 

WARINGER (1991) collected imagos Trichoptera for 1 year (between February 1989 and 

March 1990) on the coast of Danube, in Lower Austria (Bad Deutsch Altenburg), with  
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a Jermy-type light-trap. The influence of precipitation, wind speed and night air 

temperature (maximum, mean and minimum) on catch success was tested. Only the air 

temperature was significantly related to flight activity, however, this had a very significant 

effect (p<0.001). There was not any catch if the maximum temperature was under 6.8 °C, 

and the catch was highest on the warmest nights. 

KIMURA et al. (2008) found a significant correlation between the daily caddisflies 

catches and average daily temperature. There were no imagos collected on those days when 

the average daily air temperature was lower than 10.7 °C. 

The study of HIROBAYASHI et al. (2011) indicates that the average temperature in 

summer, and floods, influenced the seasonal mass of Psychomyia acutipennis ULMER, 1908 

imagos. 

In an earlier paper (KISS et al. 2011) we examined the relationship between the success 

of light trapping Ecnomus tenellus Rambur with air temperature measured at 10 pm. The 

results prove, there is an increase in the catch with an increase in air temperature between 

11 and 23 °C. This increase can be described with an exponential function between the 

range of lower and higher temperature threshold. The collection was especially successful 

above 19 °C. In the same temperature range the number of nights with unsuccessful catch 

decreased linearly with increasing temperature. 

PROMMI et al. (2012) in Thailand found that the air temperature and relative humidity 

are particularly important, and the higher temperature and low humidity shorten the life of 

aquatic beetles groups. A microclimate can affect flight activity of aquatic species. 

We examined in our present study the influence of weather conditions that affect the 

light-trap catch in Hungary, near the Tisza River in Szolnok Region. The data of the two 

Trichoptera species which were caught in largest numbers, were processed. 

 

 

MATERIAL AND METHODS 

We used Jermy-type light-traps near Szolnok (geographical coordinates: 47°10’ N, 

20°11’ E) on coast of the River Tisza (KISS & ZSUGA, 2012). Light-traps were in operation 

on all nights between 1
st
 June and 30

th
 September in 2000. In this study, the following 

species were selected: (1) Hydropsyche bulgaromanorum MALICKY, 1977 (Trichoptera: 

Hydropsychidae), at 94 nights 22500 individuals; (2) Setodes punctatus FABRICIUS, 1759 

(Trichoptera: Leptoceridae), at 86 nights 1848 individuals. 

The Jermy-type light-trap has the following characteristics: 

The lamp is 200 cm above the ground; the light source is a 100W normal electric bulb; 

the metal roof protects the light source and also the captured insects from rain. Chloroform 
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was used as the killing agent. The trap was in operation from sunset till sunrise. 

Determination of trapped insects and data logging took place in the morning. 

The weather data, necessary to our investigations, were abstracted from daily weather 

reports issued by the National Weather Service. We examined the effect of the following 

weather features: daily maximum and minimum temperatures; daily mean temperature; 

daily temperature oscillation; hydrothermal quotient (maximum/minimum); maximum wind 

speed; daily rainfall (mm); occurrence of rain showers and thunderstorms. 

We calculated relative catch values from the number of specimens trapped. The relative 

catch was defined as the quotient of the number of individuals of the species caught during 

a sampling time unit (1 night) per the average catch (number of individuals of all species) 

from that trap, relating to the same time unit. For example when the actual catch was equal 

to the average individual number captured, the relative catch value was 1 (NOWINSZKY 

2003). 

Data on the weather elements was organized into groups according to the method of 

STURGES (ODOR & IGLÓI 1987). The relative catch values of both species were grouped 

according to the weather elements and then the values were summarized and averaged. 

Finally we plotted our results. 

 

 

RESULTS AND DISCUSSION 

Our results are shown in Figures 1-11. 

The characteristic curves and associated parameters are indicated in the figures and 

significance levels are also given. 

Our results are usually characterized by a second or third degree polynomial. 

We found that the light trap catch of both species increased when the daily maximum 

temperature, minimum and average values of temperature is higher. The fluctuation in 

temperature did not affect captures of Hydropsyche bulgaromanorum, but the catch of 

Setodes punctatus decreased when the temperature change was high. 

As an important new result, we found that the hydrothermal quotient had a strong 

influence on the outcome of collections of both species. The numbers of both species was 

the highest when the daily maximum and minimum value of the ratio was between 1.2 and 

1.8. This means that the catch was largest on those days when the maximum and minimum 

deviation is moderate. 

The effect of maximum wind speed on catching Hydropsyche bulgaromanorum was not 

conclusive; however Setodes punctatus could be caught in lively winds. 

Precipitation had no significant influence on the catch of the tested species. These 

results are therefore not shown. 
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Fig. 1. Light-trap catch of Hydropsyche bulgaromanorum depending on the daily maximum 

temperature (Szolnok, 2000). 

 

 

 

Fig. 2. Light-trap catch of Hydropsyche bulgaromanorum depending on the daily minimum 

temperature (Szolnok, 2000). 
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Fig. 3. Light-trap catch of Hydropsyche bulgaromanorum depending on the daily mean 

temperature (Szolnok, 2000). 

 

 

Fig. 4. Light-trap catch of Hydropsyche bulgaromanorum depending on the hydrothermal 

quotient (Szolnok, 2000). 
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Fig. 5. Light-trap catch of Hydropsyche bulgaromanorum depending on the maximum wind 

speed (Szolnok, 2000). 

 

 

 

Fig. 6. Light-trap catch of Setodes punctatus depending on the daily maximum temperature 

(Szolnok, 2000). 
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Fig. 7. Light-trap catch of Setodes punctatus depending on the daily minimum temperature 

(Szolnok, 2000). 

 

 

 

Fig. 8. Light-trap catch of Setodes punctatus depending on the daily mean temperature 

(Szolnok, 2000). 
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Fig. 9. Light-trap catch of Setodes punctatus depending on the daily temperature range 

(Szolnok, 2000). 

 

 

 

Fig. 10. Light-trap catch of Setodes punctatus depending on the on the hydrothermal 

quotient (Szolnok, 2000). 
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Fig. 11. Light-trap catch of Setodes punctatus depending on the on the maximum wind 

speed (Szolnok, 2000). 

 

 

In the future, we plan to publish the results of similar investigation into other species 

caught at Szolnok with a summary paper to consider all the results. 
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