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[...]

3.3.2  Syrphids

[...]  Field and lab studies of the rearing of syrphids started at the beginning of June 1985.  For oviposition, defective mouse cages from the mutation-test laboratory were offered, in largely unchanged places from the plant protection measures in the institute grounds.  These were sunk into the ground and half filled with various substrates (carrion, wood, leaves, dung) which were subsequently covered with water (Fig 9a,b).

     Already after a few days, mainly in those containers filled with leaves and cut branches, ther were a very large number of rat-tailed larvae, and before long also in several others (Fig 9c).  Although the larvae tolerate high concentrations of nutritive substances and salt (Hennig 1952, Oladimeji & Wade 1984), 'cleaner' oviposition sites were preferred by some species.

     For rearing in the meantime we find the use of just several plants as well as fresh and fallen leaves.  'Softened' leaf varieties are preferred.  These have as a rule a high nitrogen, a low cyanogen and only a slight humic acid content.  Elder, ash, alder and lime were clearly preferred, and were suitable for the standard condition for all 'Erstzersetzer' (preferred condition).

     Some larvae were transferred with similar substrate to the mouse cages for pupation and eclosion.  In each case they were buried in the shadow of the south wall of the small growth chambers. A further number of larvae developed in a 25-cm petridish under regulated study in a living room (shade south side) or in an Exsiccator (20 cm wide) at the work place (north side).  The base substrate is seasoned sand made into a sloping flat surface;  the maximum water depth was 5 cm.  Elder leaves in small quantites were fed in proportion to food consumption.

     The results of both rearing studies will follow, taken together:

1    The result of field rearing could be assessed as poor, since the wandering of larvae about to pupate occurred in the dark.  The effect of light leads to shorter or longer periods of immobility and subsequent retreat into the earth or the water.

2    In the small growth chambers no further observation of the larvae was possible after they left the rearing vessels.  Injury and changes in position of the obviously very delicate puparia (Fig 9d) are not precluded by hoe-work and chemical plant-protection.  

3    In the workplace or living room the groups of mature larvae have to develop in the vessels mentioned, which are temporarily closed to prevent escape (Tullbespannung).  At least on one night there occurred partly above ground and partly just below ground wanderings, by which the animals eaasily overcame vertical walls 20 cms high (Exsiccator) and then travelled a route of several metres.  Escaped individuals pupated in fissures in the floor, gaps between walls, in the furniture, etc. They also developed in open-lying places, and continued mostly normally in spite of subesquent transport.

Cold-storage studies on the puparia failed.  Spontaneously at 0 C the vessels very quickly got fungal growth.  It can be concluded that in the ontogenesis of the eristalines a very exact defined time span will be required in fixing the minimum temperature for this stage.  On this point, the studies of Helophilus also are relevant, whose autecology is almost completely unknown according to Grosser (1985 pers comm).  Nine larvae pupated from 5/7 to 24/7.  These eclosed after 7 (an unttypical case),12,12,13,13,14,15,17, and 26 days (21/7 to 12/8) (Fig 9e).

     As in the case of the Calliphorids, only adults of one species, Helophilus pendulus, emerged from the continuous 1985 rearings of more than a single species.  In the identical vessels of 1986, not freshly filled with leaves, as well as this species two others emerged: Eristalis arbustorum and Myiatropa florea.

     The overwintering of Myiatropa florea is good to study by experiment.  On the 24/7/85 two clutches were found at 1200 h during checking of the petridishes, which had not been present at 0900 h. The clutch found on glass soon dried up, whilst from the other, laid on an empty puparium of Helophilus, emerged larvae between 27/7 at 1500 h and 28/7 at 0800 h.  These were transferred on 1/8 and 2/8 to the exsiccator, and by plentiful feeding they were fully grown by about the middle of October.  Later in the transition area between water and land there were some shallowly burrowed in (shortened prp, anterior horns clearly visible), and the rest about 3 cm deep under the water in the self-comminuted leaf material.  Checking in the evening (12/2/86 at 2000 h) showed that sometimes in the dark the larvae had left the water.  On 25/3 a change of water was undertaken and the last feeding with elder leaves.  Two days later, on 27/3, the larvae were very actively moving, especially towards midday.  They bored flat tunnels through the earth and tried to leave the vessel.  On 7/4 the first puparium could be seen, from which the imago eclosed on 17/4 well before 0700 h.

     By the 15/4 there were no more larvae from the clutch of 24/7/85 still in the water.  The next emergences were 28/4, 29/4, 30/4, and then again 13/5 (Fig 10), 14/5, 17/5 and finally 21/5.  Most individuals appeared early by 0900, and between 1200 and 1500 h.  The first puparium of the subsequent generation was noticed on 9/6, the first adult eclosed on 23/6 (Not counting larvae from vessels set up in the field).

     Rearing studies by Kruger (1926) on Eristalis arbustorum brought comparable results.  After overwintering the larvae pupate in March, and adults appear after about 15 days.

     The field and small growth chamber studies give the following: At first overwintering in the field and in the growth chambers (charged with 5-10 larvae each on 14/10/85) proceeds well, although the water frroze completely over a longer time.  On thawing, feeding was soon necessary, but lossess appeared in both cases first after the warm February from frost penetration.  Unfortunately also the larvae placed in the growth chambers on 8/4 did not reach the adult stage.

     [...]

     Not all the listed species are suitable for pollination in the isolation cages.  The adults of aphidophagous syrphids have mostly a consdierably larger flight distance than the saprophages species.  Of these the most suitable after the collated experiences of 1985/6 were Eristalis arbustorum, whose behaviour reminds one distantly of the calliphorids, and the very quietly flying Eristalinus aeneus.  Both species can be observed for three weeks, perhaps longer, in the growth chambers.  We did not rear E. aeneus.  Larvae of this species have been found hitherto only in wet stable manure.

     Helophilus and E. tenax take a middle position, and as in the previous case habituate themselves very quickly and very well to the confined flight space.  Disadvantageous in both is the much shorter lifespan, little more than two weeks.

     Myiatropa florea is a unconstant species with a large range (Grosser 1986 pers comm) and it gets entangled within a few days in the spiders webs.

     For a trial run of a mass rearing of Helophilus pendulus (step 3, cf. Iglisch 1984) a single installation was set up (Fig 11a,b).

[ Fig 11 (a-b)  Rearing apparatus for Helophilus pendulus

(a)  Overview.  Living space for the adults: 5 females, 3 males (left)

          under which are the collecting containers for eggs and young 

          larvae.  Prepared larval food (middle).  Larval rearing

          vessels (in front and right).  Daily change of water is 

          essential.

     it takes later (not figured):

          Two photographic dishes of different sizes, placed one 

          inside the other, and lined with material, dry on the 

          outside, wet inside, in which a further vessel (right) 

          with larvae that are ready to pupate (can be placed).  ]

     Because of the abundance of material a four-week cycle only was taken count of (15/6 - 13/7/87):  from 276 puparia there eclosed 129 females - four of them with unfit wings - and 140 males.  7 individuals did not develop.  The greatest rate of emergnece was on the 1/7 when 27 individuals appeared (13 females and 14 males).

     From the preceding continual rearing (winter months, larval deposition and 4 adults held in pairs at 19-20 C in 10-hour days; step 2c after Iglisch 1984), the following generalized observations could be made:

     - the egg stage lasts 2-3 days; viable eggs change colour from white to grey.

     - the larval stage takes up at least 28 days including the wandering and resting phases.  Pupation can be retarded by abiotic factors (short days, rearing in the dark, low temperatures).

     - the puparial stage is on average 14-16 days, in males partly shorter [?].  Flight readiness needs an hour after eclosion.  Individuals whose wings do not expand are not viable and die in a few hours.

     - adults of both sexes require pollen in addition to water and sugar for their maturation.  Pollen brought in by honeybees and mechanically removed is scarcely suitable as food (shortened lifespan, later developm,ent, larger amount of waste).

     - the first copulation follows after 12 to 24 days (in summer after (5-) 10 days) in same-aged flies supplied with fresh pollen. Oviposition follows after 5 (and 6) to 7 (and 8) days  in two or three clutches, and an extra batch on the following day, together about 125 eggs, of which about 90% are fertile.

     - In most cases females are mated again on the same day or on the following day.  After 10 days she lays 60-100 eggs in two or three batches, and then after a further 10-14 days a renewed lot of 95-115 eggs in three of more batches.  From then there is a rapid decline in activity.  No further oviposition occurs.

     Under the described holding conditions the development of a generation - from egg to first oviposition - lasts at least 50 days.  Adults live on average 60 days.  Each female can anticipate scarcely more than 300 eggs.  Mortality is greatest in the larval stage.  The reason for this is not known.

     In the course of testing this species, inserting into 10 exclusion cages, one foliage cage, and 15 growth chambers (13 of them in combination with Osmia) it was shown that carrots and onions having priority were unexpectedly flown over.  Helophilus pendulus flies over these species only accidentally and mainly lingers on flowers of the Brassicaceae and especially the Chenopodiaceae.  Substantially higher border-areas do not change this tendency.  For this reason the rearing of Helophilus pendulus was stopped in April 1988.

     Eristalis arbustorum (field rearing) spontaneously and regularly overflies Daucus and Allium also in the isolation set-up, although at the same time the Brassica, Raphanus, and Beta family were drooping.  More attention was devoted to the rearing of this species in 1988.  At any rate reproduction under lab conditions is not yet successful.
























































