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Larvae of syrphids of 9 species were studied by us during their development through three instars;  the first was always shorter than the others.  The duration of the larval stage was also different.  Duration of each instar and of the whole of larval development evidently depends on environmental factors, primarily air temperature, relative humidity, and the quantity and quality of the food.


In early spring in a period of low air temperatures, the larvae especially of the first generation develop appreciably slower than in hot summer days.  Towards autumn, development again slows down.  The duration of one generation of Scaeva albomaculata in early spring was not less than 30 days, but less than 20 days in June-July.  A similar pattern was noted for other species.


A quite noticeable acceleration of larval development was evident when the temperatures rose from 20 to 30 C in laboratory conditions (Fig 1).  At 30 C, 18 days were necessary for a complete developmental cycle, while at 20 C this was almost a week longer.  A generation of Sphaerophoria scripta and Syrphus corollae at 30 C was complete in 16 days, at 25 C 17-18 days, and at 20 C 20-21 days (when abundant food provided for larvae and adults).

[ Fig 1.  Developmental of the instars of (a) Scaeva albomaculata, (b) Sphaerophoria scripta, (c) Syrphus corollae in relation to temperature. ]


Hence in laboratory conditions in Sphaeorphoria scripta and Syrphus corollae, one can obtain more than 12-13 generations per year, whilst in natural conditions in Bukhara and Tashkent there are not more than 9 generations.

Relative humidity also affects development and survival of larvae.  At RH > 60%, their development slows down, mortality increases, and the percentage of destruction of aphids decreases.  In laboratory conditions, at RH 90-100%, 67.2% of the larvae died.  At 30 C and RH 40-45%, the survival rate of Syrphus corollae is 100%, and in Sphaerophoria scripta and Scaeva albomaculata 90-94%.  The quality and quantity of food significantly affect the development of larvae and adults, and the fertility of females.


In spite of the data in the literature, our laboratory experiments showed that larval and adults syrphids are characterized by selective nutritional capacities.  When the larvae were fed on nymphal and adult aphids, they preferred the former.  When a great number of aphid species were present, they ate some in greater numbers than others; eg, of the aphids on cotton, they preferred Aphis craccivora and Aphis gossypii.  Moreover, the number of aphids and nymphs eaten varied, depending on the species of syrphid and aphid involved.  Information on the number of aphids eaten by syrphid larvae throughout development in the laboratory conditions are given in the Table.

Species
Aphid
Number of aphids eaten per larva



adults
nymphs

Scaeva albomaculata
Aphis craccivora
580-600
1200-1300


Aphis gossypii
610-660
1365-1400


Acyrthosiphon gossypii
500-550
1260-1280

Sphaerophoria scripta
Aphis craccivora
350-375
900-1000


Aphis gossypii
380-400
1050-1100


Acyrthosiphon gossypii
320-350
850-900

Syrphus corollae
Aphis craccivora
380-410
950-1000


Aphis gossypii
420-480
1100-1150


Acyrthosiphon gossypii
350-400
900-1000


The most voracious was Scaeva albomaculata.  This agrees with the concludion of Moroshkina (1930) that the number of aphids eaten by syrphid larvae is directly proportional to the size of the larva.  The high mortality of syrphid larvae in the 3rd instar is due to a lack of food.  Bombosch in laboratory conditions obtained the highest number of Syrphus corollae eggs when feeding them on nymphs of peach aphid.  When the larvae were fed on lucerne, cucurbit and peach aphids, we found no great difference in their fertility, slightly higher on lucerne aphids.  Imaginal nutrition particularly affects syrphid fertility.
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