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Summary

1  The influence of optical cues on the searching behaviour of gravid hoverflies of the species Epistrophe balteata were studied with the help of plants and various plant models.  The flies were tested in groups and also individually, in order to be able to measure the frequency and duration of the searching flights around the models, and the search on the models and the aphid colonies.

2.  Searching behaviour in the arena was limited to fixed environmental conditions of an air temperature of 25 C and a light intensity of more than 1000 Lux.  Relative humidity turned out to be less important.

3.  In binary choice tests, a black or a black-and-white striped environment was a stronger stimulus for the search for suitable oviposition sites than a uniform white.  The various colours of the aphid-infested leaf models in particular environments scarcely influenced the choice of oviposition sites.

4.  In choice tests with hoverflies, closed stands of bean plants infested with Aphis craccivora aphids were more strongly sought than a smaller aphid-infested group, or four equally large groups separated by aisles in the shape of a cross.

5.  A group of rods without leaves, with in addition a plexiglass rod covered with stuck-down aphid colonies in the middle, was in no-choice tests searched for significantly longer than a single plexiglass rod holding aphids and standing alone.  By the addition of leaves, it was possible to increase greatly the stimulatory effect of the group of rods on searching behaviour.  Greater spatial heterogeneity increases greatly the significance of the (effect on the) length of the search of the models.  In addition, the leaves perform an orientating function, as established in experiments with rod-groups either with leaves in the upper third, or free of leaves.

6.  Moreover in no-choice tests the position of the leaves influenced the length of the searches and their frequency, as well as the intensity of oviposition.  Rod groups with perpendicularly arranged or 45-degree angled leaves were highly significantly more frequently searched and for significantly longer times in comparison with leafless rod groups.  There were also highly significant differences in occupancy.  In contrast there were no significant differences between rod groups with horizontally placed leaves and leafless ones.  Clearly the leaves operate in various ways as optical cues and as creators of shade.

7.  Leaf position also had an influence on the choice of landing and oviposition sites.  In rod groups with horizontally arranged or 45-degree angled leaves were searched equally on the upper and lower halves of the rod groups.  With a horizontal leaf arrangement, aphid colonies could attract relatively more eggs on the upper half, whilst with 45-degree angled leaves both upper and lower halves were oviposited upon equally.  

In contrast the flies reaction was opposite to the rod groups with vertically placed leaves.  Here they preferred the lower halves of the models to a highly significant degree.  This difference caused by the orientation of the leaves should be determined by local choices via the various light and shade conditions.

8.  Doubling of the number of leaves led in the rod groups with 45-degree angled leaves in comparison with a leafless group to a raising (although not significant) of the frequency of search flights, but not to an increase in the frequency of searching the aphid-infested rods;  this also occurred in leaf models in comparison to the 45-degree leaf models with single leaves.  Via the very large spatial heterogeneity the search activity was immediately stimulated, but the feasibility of movement of the flies was restricted, an indication that search-flight activity and oviposition activity are not directly connected to each other.

9.  According to these results, greater spatial heterogeneity caused by the rods and leaves operates as releasing and directing cues for searching behaviour.  Provided that flight activity through these arrangements is not impaired, females also preferred to search and oviposit on aphid colonies in these places.

