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A. Introduction

[...]

B. Materials & Methods

a.  Collection and rearing of syrphids

Syrphids collected for rearing were mostly collected in the larval stage in the field and around Nairobi. In a few cases rearing was started also with eggs, either taken carefully from the plant immediately after oviposition and placed in the lab, or collected with the plants. In a few cases also females seen ovipositing in the field were caught and put into plastic cages with homopteran colonies on which they laid. Females of most Betasyrphus and Allograpta species usually laid a large number of eggs under these conditions, whilst Paragus and Baccha species laid at the most a few eggs, if at all.


Subsequent rearing was either under laboratory temperature conditions (varying from 16-26 (C) or in thermostats at a constant temperature of 22.3 (C. The larvae were always provided with an abundance of prey so that they never suffered a lack of food. In exceptional cases during feeding there was a lack of the particular aphids that rearing had started with, and they were transferred onto other aphids, which also represented prey animals from field records. After eclosion (always between 0600 and 0900 h in the morning in all species), the adults remained normally 1-2 days in the rearing cages until their colour had fully developed.


Sometimes larvae or eggs were collected from further afield near Nairobi, and transport of the material was in well-ventilated containers with enough prey and watered parts of plants. Later the eggs or larave were transferred into the same rearing conditions as normally collected material, which were inspected every day.

b. Rearing of parasitoids and field observations

Parasitoid rearing was simialr to that of the syrphids. Parasitized syrphid puparia were separated from normal, parasitoid-free ones and placed in special cages until the wasps eclosed. To get hold of such parasitoids that had laid in pupae, over several years hoverfly puparia were collected in large numbers from the field and placed in small plastic dishes for further observation.


The field observations of syrphids and their parasitoids were done in all years and at various times of day in a few sites, mostly near Nairobi-Chimono because here there was a particularly heavy concentration of homoptera, sometimes ant-tended, which attracted also syrphids and their parasitoids to the unsuaully high densities.

c. Identification of the materials

Vockeroth (Betasyrphus), Crosskey (all other syrphids), various specialists at the BMNH (parasitoids). A few syrphids, parasitoids and larval prey could only be identified to genus. Earlier studies of zoophagous East African syrphids (Le Pelley 1959) should be regarded with care because of newer taxonomic knowledge.

C. List of the syrphids and their parasitoids

[...]

D. List of the prey of the syrphids

[...]

E. Collection data of the prey (with host plants) and parasitoids

[...]

F. Observations on the biology and development times of syrphids

Betasyrphus adligatus

This species, which strongly resembles another more common Betasyrphus sp (A), could only be reared from the larvae a few times, from colonies of ....

B.claripennis

Larvae of this hoverfly were recorded from colonies of 10 aphid species. It was particularly commonly seen in B.brassicae and B.aegyptiaca. As a beneficial it has the same significance as Betasyrphus sp A. Parasitization was very high in some years (see Table). At 22.5 (C the egg lasted 46-50 hrs, the larva about 11 and the pupa 10 days.

B.hirticeps

This species could be collected near the treeline on Mt Kenya and in the moor region above the tree line. On sunny morning hours at the foot of the southern side of small cliffs in the moorland area, a large number of ovipositing hoverflies could be seen at colonies of the aphid M.ornatus on Senecio. At these places at this time, there were strong frosts at night that the syrphid eggs and larvae obviously withstood without harm.

Betasyrphus sp A

Along with B.claripennis this species is the commonest one of the genus in the Nairobi area. This is a very polyphagous species whose larva is found in the colonies of 17 different aphid species. With particular regularity this species was found on cabbages (prey B.brassicae) and on Sonchus (M.euphorbiae). Pupae were found in many cases on the latter plant on the old flower stems. 


The syrphid belongs to the most significant group of beneficials in East Africa, since they have a large food requirement, and pests such as B.brassicae, A.fabae, R.maidis and M.persicae are included among their prey. Its effectiveness is sometimes strongly reduced by parasitisim (see Table 1).


At 22.5 (C eggs last 45-47 hrs, the larvae 7-10 days (according to feeding: Schmutterer 1972a) and the pupae 9-11 days.

Betasyrphus sp B

[...]

Betasyrphus sp C

This species is the rarest of all the Betasyrphus species in the Kenya highlands. They were found mainly in colonies of Macrosiphum (Sitobion) spp, and in one case also in N.grobleri. Development was not completed when feeding on T.citricidus on Calodendrum capense (Schmutterer 1972a) since the aphids proved to be toxic for the larvae; moreover in this case also cannibalism of syrphid larvae was recorded. The larvae differ from those of Betasyrphus sp B in their brownish ground colour and irregular white dorsal crossbands. The pupae lasted 10 days at 22.5 (C.

Episyrphus trisectus

Eupeodes (Metasyrphus) corollae

Ischiodon aegyptius

Allograpta calopus

Allograpta nasuta

Allograpta calopoides

Melanostoma annulipes

Sphaerophoria retrocurva

Afrosyrphus varipes

Allobaccha sapphirina

G.  Observations on syrphid parasitoids

H.  Discussion

