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There are four species of aphids on cucumber (names).  In Moldova the most dangerous is the “bakhchevaya” aphid; this species has very high reproductive potential, since its numbers can increase ten-fold during one week.  In open places this species can be found from May to Sept, and when it appears early, it is especially dangerous for young plants. When it appears later, it is not so dangerous because the number of aphids are essentially reduced by entomophages.  Among them, syrphids play an important role.  Larvae of syrphids decrease the number of aphids on cucumbers not only in natural conditions but also in glasshouses because flowering plants attract the flies, and then they appear in the glasshouse.  Saprophages appear first, the bee-like fly (Eristalis), and “roshchevaya, bulavonozhka pisklyavaya”, and then aphidophages such as Scaeva pyrastri, Sphaerophoria rueppelli, Sphaerophoria scripta, Episyrphus balteatus, Metasyrphus corollae, and others.  However, the number of predators is not enough effectively to reduce the number of aphids, and augmentation is required.


For a long time it was the common opinion that it was impossible to obtain a large number of syrphids in lab condits.  However, recent studies show this is possible.  The main criteria of effectiveness of syrphids is their great voracity, and we studied this parameter.  For five species that are dominant on vegetable crops, it has been found that the most active is the larva of Scaeva pyrastri, which can eat during its larval development period about 800 aphids.  Larvae of Syrphus vitripennis and Episyrphus balteatus can eat about 440 aphids, and Metasyrphus corollae and Sphaerophoria scripta about 300.  Their voracity increases during the second stage, and especially in the third stage  in the ratio 1:4:50.


The fecundity of predators also can be used as a criterion.  However this is very variable and depends on many factors.  For instance, on food, light, daylength, generation, density of crops, density of aphids, etc.  We investigated the dependence of reproduction on light intensity, particularly ultraviolet light, and the size of colonies.


When light intensity is 1420 lux, an average of 242 eggs per female were produced.  At 175 lux, only 57 eggs were laid.  In the dark, the fly produces very few eggs, and these are infertile.  Low doses of UV from a special source (EUV-15) stimulates reproductive process, and increases fecundity.  For instance, females treated for 15 mins each day for 3 days produce about 330 eggs, whereas control ones produce only 220 eggs: longer treatment, 6 hrs per day, leads to the inability of the flies to produce any eggs, and reduces their longevity.


The fecundity of syrphids depends also on the density of aphid colonies.  On the bean crop (Phaseolus vulgaris) with relatively small colonies, females laid an average of 5 eggs during 2 hours, whereas with abundant colonies (120-500 [?aphids]) they lay 14-23 eggs.


The preoviposition period of adult feeding should also be taken into account.  For Metasyrphus corollae it takes about 4 days; in Episyrphus balteatus 5-8 days;  in Metasyrphus luniger 3-4 weeks.  The latter species shows selectivity to plants and aphid species,  preferring cabbage and radishes. 

To choose the specis of hoverfly for augmentation and subsequent usage, the ability to reproduce in laboratory conditions is very important.  We suggest that the difficulties in this respect can be subdivided into three groups.  The first group is easy to rear in the laboratory (eg Metasyrphus corollae) – copulation occurs on the substrate and in small containers (0.5 – 2 litres), and does not require intense light levels – ordinary (neon) strip-lights produce enough light.  


The second group are species requiring some special conditions for copulation (eg Syrphus ribesii,  Syrphus vitripennis, Scaeva pyrastri, Metasyrphus luniger, Sphaerophoria scripta, etc) – conditions of optimal temperature, relative humidity and daylength are not enough. They need a large volume and some special quality of light: a combination of neon strip-lights and ordinary bulbs stimulate flight, and in turn stimulate reproduction in relatively small volumes (50x40x45 cm).  


The third group consists of the species that cannot be used due to the obligatory diapause of the larva stage. 


Some difficulties with reproduction can be overcome in glasshouses in comparison with laboratory conditions.  For example, in glasshouses of 25 sq m, we succeeded in rearing four species.  Before the flowering of the cucumber, flies can feed from the beet flowers, and also the honeydew of some innocuous aphids, and the aphids themselves can be the food for the larvae.  The presence of these types of food can be necessary for the production of eggs.  

Metasyrphus corollae has been found to be the most promising for utilization.  This species has been tested against aphids at all stages of development.  The L1 larva is the best to use, at ratios of 1:5 to 1:25 aphids.  On the third day after release, a real decrease in the number of aphids is found when temperatures are 21-24 C and relative humidities 70-80%.  The technical effectiveness after 5 and 7 days is 64-82%.

The effectiveness of using adults was tested in glasshouses of 500 sq m, with ratios of 1:50 or 1:100.  After 7 days, when the ratio was 1:50, the number of aphids was found to be close to the starting number.  When it was 1:100, the number of aphids increases, but less than in control experiments.  In the controls, the number increased four times.  On the 14th day, we found not a single fly – they had disappeared via emigration.  However, their larvae effectively restricted aphid increase.  The fact that the glasshouses were not isolated and the flies could fly away decreased their effectiveness.  One should put further flies in every 12-14 days.

In experimental glasshouses of 25 sq m, we tested the effectiveness of wing-amputated females, which remain within 2 m of their release site.  The removal of wings restricts migration, and increases their productivity and effectiveness.  There are several methods to remove the wings from the fly: mechanically, chemically, physically, and some others, but at the moment we are unable to say which is the most effective method.

We also did an experiment where aphids were manually placed on the cucumbers, 300 indivs per plant, and twice we used adult syrphids, at the beginning together with the aphids, and a second release after three days, one female per plant.  After the third day post release, the number of aphids in the experiment increased two-fold, but was significantly less than the control (573 vs 941).  On day 7, the number of aphids in treated plants decreased, whereas in the control increased 6-fold.  After 2 weeks in control glasshouses the number of aphids increased 30 times.  It is not effective to use eggs of syrphids because it is too difficult to remove them from the substrate.  

As a result of introducing L1 larvae of Metasyrphus corollae three times in ratios of 1:10 to 1:17, the number of aphids was kept at a very low level during the course of one month, allowing us to make only one chemical treatment instead of four.  This method can be recommended against cucumber aphids in glasshouses.  Previously it was necessary to count the number of aphids, and then to assess the number of larvae to release each time;  if there are 5 aphid colonies per 100 plants with densities of 100-1000 aphids, between 50-100 larvae is the recommended release number.  If there are 10, 20 or 40 colonies per 100 plants, then 200, 400 and 800 larvae are recommended respectively.  At the fifth day, it is necessary to test the effectiveness, and if necessary to use additional numbers.
