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The distinctiveness of larval types with different habits

[...]

The larval type of aphidophagous syrphid larvae

[...]
Description of reared aphidophagous syrphid larvae and observations on their habits in their habitat

Epistrophe eligans

Recognition:

Size: at rest, about 12 mm long and almost 5 mm wide. The posterior breathing tube projects about 1 mm from the body. 

Habitus: colouring, segmentation and appendages - like a woodlouse. The colour changes between a succulent grass-green, to a darker leaf-green, to a pronounced blue-green. Dorsally there is a yellow-white median stripe that does not quite reach the anterior end, nor the base of the prp. Over the whole dorsal surface are scattered yellowish flecks, more abundant on the flanks in reared and free-living individuals; it is this part of the fat-body that becomes darker with time, and with it the general colour shows a more yellowish-green tone.



Dorsally the body is slightly arched, and a strongly flattened rim surrounds the larva. The segmental boundaries are obscured by indentations. At rest the first two segments are drawn together (Fig 1). On the sides there are light, fine spines on small elevations (protuberances). The whole dorsal side has fine small warts on the skin which are shiny in colour, whilst the rest of the body appears matt.



The occurrence of secondary foldings that obscure the segmental boundaries dorsally can also be seen on the ventral side. The small warts overlap ventrally into a narrow side stripe; These little warts are absent only in the midline of the ventral side, so that one can almost talk about crawling welts. The larval skin is decidedly firm. One often sees that syrphid larvae try to pierce aphids that nestle densely against the growing tip of on the leaf surface and abandon these after a few futile attempts.

Respiration system: The tracheal system run through through the larval body in two longitudinal threads visible through the skin. The very small anterior spiracles lie on the posterior edge of the first thoracic segment, and the posterior spiracles are next to one another in the last segment, consisting of two slightly laterally curved processes, medially fused at the base. Shortly before the tip the respiratory tubes separate so far from one another that the stigmal plates seem free. The bearer of the spiracles are reddish-yellow, whilst the distal stigmal plates are much darker.

Head structure: the completely different construction of the mouthparts is striking in the carnivorous syrphid larvae. Sieve-like mouthparts seen in the saprophagous species are lacking in the predatory hoverfly larvae. The aphid-feeders have a special mouth armature characterised above all by the appearance of new chitin structures. Dorsally and ventrally there are rods fused to one another distally (the “lateral wishbone” and “mentum branches” of Hendel [1928]) which pierce “like a sharp dagger through the victim’s skin” before the pharyngeal muscles and the muscles inserted outside the head skeleton come into action.

Ecology: observations in nature were complemented with laboratory studies. 

Movement, foraging and feeding: the whole day long, and above all in strong sunlight, larvae sit on the shaded parts of bushes, under leaves or at the growing tip in young hardly unfolded leaves still with rolled edges. Only towards evening or early morning are the larvae found within aphid colonies.



The syrphid larvae move comparatively quickly to their feeding sites. The anterior end is repeatedly raised up from the substrate and the leaf or twig dabbed with the mouth; secreted saliva is thereby spread out, on which the larva then glides further. 



The foraging movements for prey are characteristic. The anterior body is raised up high and the larva strikes out by swinging here and there. If it hits an aphid, like lightning this is impaled and ripped out from the colony. Moreover the prey is stuck straightaway to the head end by the emerging salivary secretion. During the act of feeding that then follows, the anterior end of the syrphid larva is held away from the substrate, and it remains in this position. Next the mouthparts are withdrawn into the first segment and then this into the second “so that the hapless greenfly comes to sit in the depression thus created, like a stopper in a bottle” (Eschcherich 1942). Then in a continuous operation the mouthhooks are driven into the body of the aphid and the body contents of the still struggling prey sucked out. However, the entire insect is not eaten, “but only the soft and readily assimilated body-contents are sucked out” (Imms 1930). 



Often in less than a minute there is only the emptied skin of the aphid left,  with which the syrphid larva subsequently and often very impressively covers itself. The larva does not always master its victim in so short a time; in particular, I saw first-instar larvae struggle with their prey mostly for more than one hour. The aphids still waved their extremities about for a long time, until the movements got slower and finally stopped altogether.

Food requirements: One finds the most contradictory records of the number of aphids required per day, where the species is rather insignificant since the larvae differ little in size from one another. Imms (1930) wrote: “Metcalf states that a larva of Syrphus nitens, which had not been fasting previously, caught and destroyed 21 examples of the large aphid Pterocomma flocculosa in 20 minutes”. Krüger (1926) thought this was possible “when the larvae are been starved previously for a longer time”. According to my feeding trials, the third-instar larva of Epistrophe eligans just before the “diapause” (see later) had a daily requirement of 80-90 aphids. This result corresponds roughly with those of Gäbler (1938), who saw an almost fully grown Episyrphus balteatus larva kill about 100 aphids in one day.



The urge to feed of the larva does not remain the same over a long period of time. In so far as I have observed, occasionally a day is inserted in which the larva takes no food.

Prey specialisation: [...]

