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The Dipteran family of the Syrphidae contains more than 4700 species world-wide (Hull, 1949), and in Germany there are about 300 known species (Sack, 1930).  The adults feed on pollen and nectar (Schneider, 1948).  The larval nutrition can be as zoophages, phytophages or saprophages.
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1.  Larval development

Laid in large numbers in glass dishes with a mesh floor (7 cm) with aphid-infested leaves of Vicia faba, the eggs were placed in a rearing chamber (see p. 227) in which the preliminary studies on preimaginal stages took place at constant temperature of 23 C and more than 65% RH.  Under our study conditions, fertilized eggs darkened after about 24 hours and could then be counted.  Under the given conditions, the larvae eclosed after 48 hours.  In our conditions the numerous eggs were laid in a relatively narrow space, and the danger then occurred that the larvae that could not immediately find the possibility of attacking aphids would seek out the nearby eggs and suck them out, as already Schneider (1948) has observed.  At the time of eclosion, the larvae must find sufficient aphids straight away at their disposal.  

p.226

Under the given conditions, maturation feeding lasts about 3 days.  It is possible to judge when this period is over in the female by the complete formation of the ovaries visible through the transparent underside of the abdomen, by its light colour and swollen size (Schneider, 1948).  Males are evidently sexually mature immediately after emergence, evidenced by the successful results of early copulations.  Copulation in most flies takes place before the end of the maturation feeding.  While they are mating the flies run about on the ground, the females often taking food.  The act of mating can take up to 8 hours or even longer.  The couples remain firmly joined together, and will not willingly be separated, even by touching with a paintbrush or similar disturbances.  This can normally be achieved only by, for example, holding out to them a paintbrush soaked in ether.  A change of environment and external stimuli augment the inclination to mate, thus, almost without exception, the insects mated whilst being transported in the car.

     Females copulate more than once in their lifetime.  In exceptional cases, a few couples mated immediately after emergence (Bombosch, 1957).  In the course of 3 years we observed this 4 or 5 times, whereupon there followed a higher number of similar early copulations in the same culture.  As temperature and humidity were identical during the larval culture, it seems that other triggering factors were at work, which we were unable to analyse more closely.  Early copulation leads to normal fertilisation.  If females from such pairs are kept in isolation they lay fertilised eggs at the end of the maturation-feeding period, further proof of the sexual maturity of freshly emerged males.

     Even in early-fertilised females, oviposition does not normally begin spontaneously in rearing cages.  Only rarely, evidently under a strong impulse to lay, did females lay isolated eggs on the glass wall of the rearing chamber, and then always on the side in the light.  These spontaneously-laid eggs were fertilised, contrary to Schneider's (1948) observation that most spontaneously lain eggs of E. balteatus were unfertilised.

     S. corollae begins oviposition only under the influence of certain stimuli, dependent on aphids. 
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The egg-supply of the females is still not exhausted after four hours.  However, the need to take food seems to work against further oviposition.  Towards the end of the 4-hr period the flies run around in the container, and only lay eggs now and again.  After being returned to the rearing container, the females immediately start to take food.  After 4 hrs, then, a 'hunger stimulus' evidently overcomes the 'laying stimulus' emanating from the aphids.

     As, in culturing, one must set store on regular, strong egg production, these same females were not set to lay eggs again until their ovaries had been replenished with eggs, and they consequently experienced a strong laying impulse.  In the chosen conditions, best results were obtained if the flies were set to lay eggs for 4 hrs every 2 days.  For evaluating the experiment, this gave us easily definable oviposition periods.

     One single female can lay eggs up to 16 times or more in this rhythm.  If the oviposition experiments begin on the 4th day after emergence with the first oviposition period, the first two batches of eggs are normally below average size.  From about the 3rd period onwards, egg clutches fluctuating around the average value are laid.  This average value is characteristic for each fly: i.e. females that lay small egg-clutches at this laying period keep these small clutches in subsequent periods.  One to 3 laying periods (2 - 6 d) before a female dies, however, the number of eggs falls sharply.

     We were unable to determine the reasons for the strong individual differences in lifespan and egg production.  At ay rate, there is no correlation between these two traits, as can be seen from the collation of relevant data (Table 2).

     The lifespan of females is, even within a single culture, very variable under the given conditions.  The first females in any culture often die off after 1 - 3 oviposition periods;  the last are still laying after 25 periods, i.e. they live for more than 55 days.  The longest observed lifespan of a female fly was 83 days.  The lifespan of males is much more consistent, and on average they live longer than females.

--------------

Table 2.  Example of distribution of egg numbers per laying period of 7 females from the same culture.
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The possible influence of copulation on oviposition was investigated in two ways.

     In order to establish whether one mating is sufficient to fertilise all a female's eggs for her entire lifespan, females from early copulations were isolated.  As is shown in three examples (Table 6), significant individual differences occur in lifespan, size and distribution of egg-production, and percentage of fertilised eggs, which makes it difficult to draw any generally applicable conclusions.  

[ Table 6:  Proportion and distribution of fertilised eggs after one single mating (3 females as sample). ]

One can say, however, that one mating is not sufficient in every case to fertilise the entire supply of eggs.  It is true that there is no apparent relationship between the total quantity of eggs laid and the percentage of fertilised eggs, but one can pick out a tendency among females with insufficient fertilised eggs to lay a decreasing proportion of fertilised eggs as time goes by.  There also appears no relation between the total number of eggs laid and the percentage of fertilised eggs.  Batches in any one laying period which contained no unfertilised eggs were only very occasionally observed.  At every laying period, most females lay one to 4 unfertilised eggs.

     As it was now suspected that the proportion of fertilised eggs is dependent upon the length of copulation,  this too was tested in isolated pairs which mated immediately on emergence.  The females were isolated once again, and the proportion of fertilised eggs counted (Table 7).

[ Table 7:  Influence of length of copulation on the proportion of fertilised eggs. ]

     In this case too, individual variation is so great that no completly convincing conclusion can be drawn.  One cannot make out a clear correlation between length of copulation and percentage of fertilised eggs.  It would appear, however, that only a mating of 3 hrs or more would be sufficient to fertilise larger quantities of eggs than the figure of 90% fertilised found in the majority of oviposition periods.
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Conclusion

5.  Egg production per female under the given conditions amounts to an average of 420 eggs.

6.  Egg laying takes place normally only in the presence of aphids.

