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Introduction





Predatory larvae are of great importance in regulating the numbers of aphids.  In this connection it seems now important to establish methods for laboratory rearing in order to use syrphids in biocontrol.  For this, we need accurate data on life-cycles, nutrition and duration of larval development.


	The aim of the present work is to study the duration of development of the preimaginal stages of Metasyrphus corollae, M. luniger, Episyrphus balteatus, Syrphus ribesii, Sphaerophoria scripta, Sph. rueppellii and Scaeva pyrastri at different relative humidities and at a varying temperature during the day.  Experiments were carried out in Fentron climatic chambers.  During the day, for 16 hrs, the temperature was 25 +- 1 C, and at night for 8 hrs it was 16 +- 1 C.  Temperatures were altered automatically and took overall 3 hrs to change.  The necessary humidities of 40 to 100 % were produced in dessicators using a solution of KOH and distilled water (Kojhanchikov, 1961).  Freshly laid eggs were placed individually in test tubes covered with caprone netting and the test tubes placed in dessicators;  each day the emergence of larvae was noted.  The larvae were fed on walnut aphid (Chromaphis juglandicola?), once or twice each 24 hrs.  Experiments were conducted with 3 replications, 20 flies in each.


     The data obtained were subjected to an analysis of variance (Dospechov, 1979).  The studies were carried out in the lab of Biological Protection of Vegetable Crops at the All-Union Institute for Biological Methods of Control at Kishinev.





Egg development





     The duration of development of embryos at variable temperatures and set RH depend mainly on the species involved (eta-squared AB = 34%, Table 1).  Embryonic development was most rapid in E. balteatus, M. luniger, Sph. rueppellii, and S. ribesii, slower in Sph. scripta and M. corollae.





     Appreciable differences in development durations were noted.  The effect of RH was not great.  The greatest viability of eggs was at 70% RH.  With either an increase or a decrease in RH from this, viability decreased.  The highest viabilities were shown by S. ribesii, Scaeva pyrastri and E. balteatus. The viability depended on the species involved (eta-squared B = 47.6%). The effect of RH was significant (eta-squared A = 6.48%, P > 0.95, Table 2).





Larval development





The degree of effect of RH and species on larval duration was respectively eta-squared A = 2.3% and eta-squared B = 16.26%. RH had a significant effect on duration of development. The larvae of M. corollae, E. balteatus and M. luniger developed most rapidly, whereas those of S. ribesii and Sphaerophoria showed longer durations (Table 1).


	The survival rates of the larval stage was determined mainly by the interaction between RH and species (eta-squared AB = 41.2%). At 50 and 70% RH, no appreciable differences in viability were shown by E. balteatus and Sphaerophoria.  RH had a significant effect on the duration of development of puparia, but no appreciable difference was observed between species.


	The degree of effect of RH on the survival rate of larvae was 12.23%, and the effect of species was 13.16%; their interactive effect was 35.47%.  No appreciable difference in viability of puparia was observed at RH 40% and 70%.  The highest viability at the studied temperature variation was shown by puparia of M.corollae, Sph.scripta and Scaeva pyrastri.


	The main effect of the duration of development of predatory syrphids from egg to adult was shown to be the species involved (eta-squared B = 62.19%).  No appreciable difference was observed in the effect of RH on development, although the null hypothesis canot be rejected.   The development of egg to imago was most rapid in E. balteatus, M. corollae and M. luniger, and was slower in Sphaerophoria and Scaeva pyrastri.  They differed appreciably in the length of their preimaginal development.  


	The species studied were most viable at 70% RH.  A decrease or increase in RH caused a marked decline in viability.  In our experiments, the highest viability was shown by E. balteatus, Sph. scripta, S. ribesii and Scaeva pyrastri.
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