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1. Introduction

[...]

2. The investigation of the larval biology of the canicularis species-group in central Europe

The published information under "Cheilosia canicularis" (Dusek 1962, Rotheray 1990) of the larval biology of a Cheilosia species living in Petasites spp was proven at first by our own observations. A new study of the material reared by Dusek of "Cheilosia canicularis" showed in addition examples of the initially briefly described Cheilosia orthotricha Vujic & Claussen, but without host data. Since a close association of adult orthotricha with Petasites hybridus was already known (Stuke 1995), it was very likely that the individuals reared by Dusek were also derived from Petasites.  Larvae of orthotricha could not be found despite intensive searches in Petasites hybridus. In the end the discovery of eggs led to the observations on the biology of orthotricha described below.


Existing data on the hoverfly fauna of the State Forest of Bremen supplied observations of canicularis auctt. Petasites is not present in the State Forest, and the nearest stand was searched initially unsuccessfully for Cheilosia larvae. On this basis it was at first thought that Petasites spp. was not the hostplant of the Cheilosia species present there (Stuke 1998). Furthermore, it was striking that canicularis auctt. was only present in the State Forest decidely late in the year. Both of these observations were the motive for comparing adults: those canicularis auctt. individuals reared from Petasites spp. and those derived from the State Forest were clearly two different species, according to morphological characters of the adults. The discovery of the larvae of canicularis auctt. from the State Forest succeeded first from considering insights from other Cheilosia species collected: (a) in the genus Cheilosia the larvae of monophyletic species groups often live in closely related hostplants. Therefore it seem probable that the larvae live in Asteraceae.  (b) The search for eggs was always known more as a suitable method for the presence of Cheilosia hostplants. The knowledge that the eggs should not (always) be laid directly onto the hostplant was therefore important.  (c) The mobility of syrphids was estimated appreciably higher and hence in the search for larval habitats a particular significance attaches to the places where adults were found. (d) The life of Cheilosia larvae on rotting plant material was seen as the rule in Cheilosia larvae, and not as an exception.  Under these assumptions searching was renewed in spring for eggs of canicularis auctt. in stands of Petasites near the State Forest of Bremen, and they were discovered in large numbers.

3.  Material, diagnosis, larval biology

Cheilosia canicularis (Panzer 1801)

Larvae: 2 L1 (20.ix.99), 8 L1, 17 L2, 7 L3 (16.x.99), 2 L1, 12 L2, 16 L3 (28.x.99), all Burgerpark Bremen, in Petasites hybridus

[...]

Hostplants: Apart from Petasites hybridus, the larvae were not searched for on any other species of Petasites.

Oviposition: The eggs were attached very close to the flower buds on various structures (e.g. grasses, dried leaves, small bits of wood). We found regularly several individually laid eggs around a single flowerhead. Dusek (1962) reported eggs laid on the leaf petiole of Petasites from the oviposition of a "Ch.canicularis" at the end of September. This is remarkable in this respect, that canicularis was present so late in the year, and that Dusek's observations deviate from those reported here.  Two explanations are possible: (a) that it was an unusually late-flying female of Cheilosia himantopus. (b) sometimes Cheilosia canicularis also use the leaf petioles of Petasites for oviposition. 

Use of hostplants and feeding strategies: Development occurs in the flower buds of Petasites hybridus. Here the larvae live mostly alone, with a maximum of up to five larvae in one flower bud. Feeding tunnels are only hinted at. In the flower buds one finds rotting plant material as a consequence of the destruction of tissues by canicularis larvae. Probably the canicularis larvae feed mainly on this material which is made available from other areas of the plant for construction or regeneration of the flower bud. As far as could be observed, the larvae do not leave the buds to eat from other buds. When the flowerbud is completely destroyed, the underlying tissues of the plant are also attacked.

Diapause and overwintering:  the presence of a thoracic plate is an indication that a prepupal stage is present (Stuke, in press). The discovery of mature larvae in late autumn also serves as an indication that overwintering in the L£ or the prepupal larva stage ensues. On the basis of the late-season development the earlier stages might endure periods of frost.

Pupation: Pupae or exuviae could not be found in Petasites plants, and therefore pupation probably occurs outside the plant.

Phenology:  according to the adult phenology the development is univoltine, and on the basis of the presence of mature larvae exclusively in autumn, this implies at least as a rule it takes one year (Fig 1). Data on two generations of canicularis auctt. per year are based on an interpretation of himantopus as the spring generation and canicularis as the autumn generation. 

Associations:  The larvae of Neoascia obliqua are regularly found in the same Petasites stands where canicularis lives. However, a common food in flowerbuds was not observed.

Parasites: evidence of parasites of canicularis could not be adduced up til now.

Cheilosia himantopus (Panzer 1798)

Larvae and reared adults:  [see paper for details] in Petasites albus, P. hybridus and P.kablikianus (Dusek's and Stuke's records, all collected vii to x)

Foodplants:  as foodplants Petasites spp (hybridus, albus and kablikianus) have been determined up til now.

Oviposition: The eggs were mostly laid on the convex side of the leaf stalk of Petasites. Usually only one egg was laid per stalk, occasionally up to six. Restriction of oviposition to the basal or apical region of the leaf stalk was not observed.  Larger leaf stalks were rather preferred. Only exceptionally were the eggs not laid directly on the leaf stalk.

Use of hostplant and feeding strategy: the three larval instars of himantopus develop as phytosaprophages inside the growing leaf stalk. Plant tissue was destroyed and the decomposed plant substance taken up in different distinct feeding tunnels. The larvae move inside the leaf stalk, but as far as could be seen they did not leave them. In one leaf stalk six larvae were observed. Up to a maximum of 25% of the leaf stalks were infested.

Diapause and overwintering:  The mature larvae reach the root tuber of Petasites plants and develop there to the prepupal stage. They overwinter in this stage.

Pupation:  Pupation happens at least sometimes in the tuber of the hostplant.

Phenology: Until now only a univoltine one-year developmental cycle is established (Fig 1).

Associations: Together with the larvae of himantopus a few other syrphid larvae of Neoascia obliqua were observed. This association is often seen, but is not obligatory. As in the data on Neoascia obliqua from Petasites hybridus from Dusek & Laska (1961), we also have here the same in the present rearings of the authors.

Parasites: these do not occur, but one puparium from Dusek's rearings shows the exit hole of a parasitic wasp.

Cheilosia orthotricha Vujic & Claussen 1994

Larvae and reared adults:  (see paper) all from Petasites hybridus, collected as larvae during v - vi.

Hostplants: The only known hostplant at the moment is Petasites hybridus. From the distribution of the adults, development in Petasites albus is at least probable. 

Oviposition:  the eggs were mostly attached singly to the stalks of the inflorescences. A maximum of six eggs were found on one stalk.

Use of hostplant and feeding strategy: the larvae live as phytosaprophages inside the inflorescences. At the spot where the egg hatches, they bore into the flower stalk. They create more or less clearly distinct feeding tunnels in which the plant tissue is destroyed and the rotting plant material ingested. After the death of the inflorescence, the larvae leave them.

Diapause and overwintering:  the existence of a prothoracic plate in the larvae is an indication of a prepupal stage (Stuke, in press). There are no observations on the overwintering stages. 

Pupation: Pupae or exuviae could not be found in the Petasites plants, and hence pupation probably takes places outside the plant.

Phenology: on the basis of the short flight period of the adults, they have a univoltine lifecycle. We have here a one-year development (Fig 1).

Associations:  not established with other syrphids

Parasites:  occurrence of parasites is lacking; one puparium of Dusek's rearings shows the exit hole of a parasitic wasp.

On the status of canicularis and himantopus
Whilst the specific status of orthotricha appears already secure from morphological differences in adult characters (cf. Vujic & Claussen 1994:265), the known morphological differences between canicularis and himantopus were indicated falsely hitherto as intraspecific varation. 

The following arguments allow us to establish the specific separation of canicularis and himantopus (a) differences in oviposition behaviour (Fig 2); (b) use of different organs of the hostplant by the larvae (Fig 2);  (c) different phenologies of larvae and adults (Fig 1);  (d) morphological differences of the larvae (Stuke, in press); and (e) morphological differences of the adults (Table 1).  A further argument for the genetic separation of canicularis and himantopus is the occasional synchronous and sympatric occurrence of both species in the high mountains (Section 3) with transitional characters lacking. 

For the specific independence of orthotricha, the obtained findings from the preimaginal stages supply equally decisive arguments.

[ Fig 2:  Niche structure of orthotricha, himantopus and canicularis in Petasites hybridus.  Continuous arrows = oviposition; dotted arrow = larval feeding; dashed line = overwintering of the prepupal larval instar. ]
Is the canicularis group monophyletic ?

To the canicularis group belong in addition to the three species dealt with here - canicularis, himantopus and orthotricha - also japonica (Herve-Bazin 1914) and yesonica (Matsumura 1905). (a) the presence of larvae of four of these species in Petasites spp. could be regarded as a synapomorphy. The larvae of yesonica live in Farfugium japonicum (Katsura 1988). This could be taken as a change in hostplant, since no other Cheilosia larvae are known from this plant genus. (b) larval morphology gives no synapomorphy of the three known species (Stuke, in press). The larvae of yesonica and japonica are as yet undescribed. (c) the separation of the group from other Cheilosia species from adult characters was described by Vujic & Claussen (1994). Of the characters enumerated there, only the reduction in the eye hairs in the lower parts of the eye can be regarded as a synapomorphy. (d) Further character complexes to address this question have not been studied yet.


On the basis of the current synapomorphies and the lack of contradicting hypotheses, we can take the canicularis species-group to be monophyletic.

Relationships within the canicularis species-group
Characters in Table 2, most parsimonius tree in Fig 16.

Translated by Francis Gilbert

22.6.2001

