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Interest in aphidophagous hoverflies has in recent years taken an upward swing.  The grounds for this are that one has attempted with increasing endeavour in the protection of our cultivated plants against aphids to draw in natural enemies into the control measures (Ripper 1956).  In studying these, in the laboratory-based part, the impossibility of a permanent culture of hoverflies attracts unwelcome attention.  The main problem was that captive hoverflies will not copulate.


To overcome this difficulty, there has been no lack of trying, but with no result.  Schneider (1948) suggested a parallel with the impossibility of a bee culture in small chambers, and he hoped that this question would eventually be solved by his studying other species.  Last year we were able to confirm this last suggestion (Bombosch 1956).  Now we report an extension of these studies.


After we succeeded in 1955 in making several species copulate for the first time (Syrphus corollae, Epistrophe balteata and Lasiopticus pyrastri), the culture was stopped by a lack of aphids, and we tried again in early summer 1956.  We showed that S. corollae and E. balteata could be reared again without further problems, but L. pyrastri would not copulate.  All efforts were in vain (see below).  Further studies with other species (Syrphus ribesii L. And Syrphus vitripennis Meig.) were in contrast positive, and as with S. corollae and E. balteata went over several generations.


For our studies we use cages of the following size:  width 30 cms, depth 66 cms, height 69 cms.  The back and top walls are covered with netting.  The other sides are glass.  The entire front opens like a door.  Ten of these were built together as a row of cages.  They were set up in a greenhouse.  In each cage we placed good pollen-producing plants for the flies for egg maturation, such as ‘Gemswurz’, dandelion, Alchemilla and Tagetes.  For carbohydrate we provided cane sugar or honey on cotton wool.  For oviposition later we placed in the cages bean plants infested with Doralis fabae (=Aphis fabae).  


The starting material for these studies was taken from the wild.  The pupae of later generations were placed in hygrostatic dishes, as in Zwölfer (1932).  Just when the animals eclosed and hardened, we moved these virgin flies to the cages described above.  In each cage we placed up to five pairs.  From then the flies were hardly disturbed at all except when the food or the bean plants were replaced as required.


It appears from our studies of copulation that the species we studied fall into two well defined groups based on their behaviour.


The animals of the first group copulate only in flight.  Sperm transfer takes place in a matter of moments.  Only once did we observe a pair (of E. balteata) after copulating in flight still in cop. about two minutes later resting on the ground.  The males of this group jump on the females, either in flight or from a spot where they get a good view.  Here it is interesting that the males - particularly E. balteata - do not recognise females above all as such, so that they plunge down indiscriminately on any moving flies, or even on their own reflections.  Copulation is also realized after the principle of trial and error.  Species belonging to this group are:  S. ribesii, S. vitripennis, E. balteata.


Animals of the second group come together in the air, but then remain in cop. on the ground for up to several hours.  It can also happen that the initiation of copulation can occur on the ground too.  During copulation the animals commonly run around between plants, with the female sometimes feeding.  Once we found a male in cop with a female dead from an Empusa infection.  Most striking in this group is the fact that the animals copulate a few hours after eclosion even before taking any food, and this can happen in the smallest of spaces, such as Petri dishes or tubes (3 x 5 cms).  Mating is repeated almost daily.  We cannot make any comments about mate choice.  The only real member of this group is S. corollae.


For larval rearing we use the following protocol:

1   For rearing small numbers, eggs are kept in hydrostatic dishes over water, furnished with leaves richly infested with aphids.  This is maintained right to pupation.

2   For mass rearing, this dish method is too expensive, and we use the adult cages described above also for larval rearing, taking advantage of the presence of many eggs.  In this case the plant parts with syrphid eggs are placed on the ground in a cage in between bean plants richly infested with aphids.  To avoid large larval mortality following the relatively small area of activity of the young larvae, we recommend that from the start the aphids are offered in great excess.  New supplies are generated later from the withered shoots.  It is important that the plant material does not fall into decay.  This can easily be prevented by twigs laid in between.  In contrast it is difficult to maintain sufficient numbers of aphids at all times.


Our endeavours resulted in good cultures during the summer and winter months, but met with the following difficulties.  S. ribesii and S. vitripennis copulated only at the beginning of October.  It seems here that light plays an important role.  In L. pyrastri we think that this species requires important specific conditions for copulation that we were unable to reproduce even in summer.  E. balteata copulates also in November, but in winter the mortality of the larvae was so high that we obtained no adults.  


In contrast to these species, S. corollae could be reared even during the winter months.  Animals mated well all year round even in average glasshouse conditions (17 C).  Larval mortality was indeed elevated, but this did not endanger further culturing.  Thereafter in our  studies we only used this species.  We learnt that S. corollae copulates in small spaces and not in flight.  This allowed us to simplify radically the rearing technique.  Two-litre beakers served as cages, with the bottom covered with 5-cm deep layer of sand and the top with gauze.  Hazel pollen and honey were provided as food.  For oviposition we placed bean leaves infested with aphids inside.  Each 2-l beaker held 3-5 pairs.  Even when we cut off their wings in order to prevent their annoying escape when the lids were opened, this did not impair their copulatory capacity.  With this method we produced 8 generations during spring.  This procedure can be demonstrated to be reliable.  With its use it can in the future put us into the position of being able to carry out our further studies throughout the year.  The results of this work will be reported in a later publication.
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