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[ Remarks on the long-term rearing of Epistrophe balteata Deg. (Diptera, Syrphidae) ]
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Epistrophe balteata belongs to the polyvoltine group of hoverflies, the larvae of which play an important part in the destruction of aphids in our parts of the world.  Details of their biology and culture were published by Schneider (1948) and Bombosch (1957).  The difficulties of rearing this species on a long-term basis lie is their method of mating: E.balteata, like Syrphus luniger, copulates only in flight.


Bombosch succeeded in breeding them in net-covered cages, 60 x 60 x 60 cm in size, ten of which were built in a row on a clamp.  During the oviposition period, freshly cut twigs of broad-bean, Vicia faba, heavily covered with aphids, were presented to the adults periodically. Likewise, the larvae had also to be presented daily with aphid-covered shoots.


Tokmakoglu (1965), and also Peschken (1965) [building upon Tokmakoglu’s findings] altered the rearing method for Syrphus corollae developed by Bombosch, by rearing their insects (S.luniger, S.corollae) on the same plants on which the adults had previously laid their eggs - albeit still in a row of cages.  For E.balteata, which we needed for our investigation into the side-effects of pesticides on useful insects, we adopted a similar method of long-term rearing.

A 10-m3 glass cabinet served as our cage, in which plants for the experimnet were reared. Temperature and relative humidity were about 24 C and 55%. Three 400 W mercury vapour lamps hang 1 m apart above the workbench, supplying additional lighting (between 6-11 and 15-22 h), guaranteeing 16 hrs daylight during which time the light intensity is approximately 5000 Lux.  The adult flies can move freely within this cabinet.


Our culture stems from mated females caught in the wild in summer 1974. Food for the adults consists of sugar and flower pollen presented to them in small hour-glass dishes standing on raised yellow discs 8-cm in diameter, under one of the lights on the workbench.  Water is also offered by means of a pad of cotton wool in a sort of poultry water dispenser.  Separate presentation of water and sugar prevents the cotton wool from going mouldy as quickly as would be the case with a sugar solution, so food only has to be replenished once per week.  Food in the form of pollen comes from a mixture of hazel, willow or sunflower pollen.  Also useful was pollen removed from honeycombs via water extraction.  Conifer pollen was rejected.  In addition to the collected pollen mixture, we offer the flies on a culture dish flowering plants of Mercurialis perennis, a constantly self-regenerating weed, heavily visited by the insects.  Thus bottlenecks in pollne presentation were avoided.


The airborne mating only lasts a few seconds as a rule.  However, we could more frequently observe those insects which, during mating, coupled together on plants or on walls, only releasing each other after a considerably longer period of time.


At the time of oviposition, we placed as required - either daily or at 2-3 day intervals - several rectangular plastic flowerpots near the food source, containing roughly 25 Vicia faba plants, about 5-6 days old, and heavily covered with aphids.  Since it is known that light intensity affects syrphid activity (Bombosch 1962, Volk 1964), it is possible by using additional lighting, to increase egg-laying at certain times, thus keeping age differences within a generation of larvae relatively small.  After the eggs have successfully been laid, the plants are removed from within the range of the lamp’s rays for the further development of the larvae.  Since the adults lay chiefly on well-lit plants near the food source, any subsequent oviposition on plants in other positions is minimal.  Insects from one batch of eggs develop on the same plant up to pupation; thus the larvae remain completely undisturbed.  If necessary, further supplies of aphids are scattered over the plants. A fortnight after one generation has pupated, after the majority of adults has emerged - that is, 24 days after the onset of oviposition - those plants that have died are removed from the cabinet.


The rearing of the prey, the pea aphid Acyrthosiphon pisum, is relatively simple.  We keep these insects on Vicia faba in the same conditions as the syrphids, in a container of the same size.  Vicia faba can only be kept a maximum of 16 days in the rectangular plastic flower pots (13 cm high) we were using.  As the pots containing the young plants are placed in contact with the heavily aphid-covered plants we were already using, any artificial colonisation is rendered unnecessary.  Due to its very pronounced drop-reaction, A.pisum can easily be collected by blowing the insects down the plant held crossways into a bowl beneath.  As well as aphids, E.balteata larvae also eat the L1 and L2 of Plutella maculipennis and Mamestra brassicae.  Rearing on a long-term basis with these prey fails, however, due to the very high mortality of the syrphid larvae, so they are only suitable as supplementary food if the supply of aphids is insufficient.


In conclusion, a short word on the developmental cycle.  Under the given conditions, larvae hatch after two days. One or two days later follows the first ecdysis, and the second after a similar period.  After two more days the faeces are excreted, and a day later the larvae begin to pupate.  The pupation period lasts around seven days.  Precise details of the numbers of prey taken can be found in Wahbi (1967).  Three to four days after emerging, the insects begin the first oviposition period.  Thus the development of one generation lasts about 20 days.  The male:female ratio in our culture is about 1.5:1.  Our culture by this method has run to 23 generations without any noticeable sign of degeneration.
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