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Introduction

[...]

Methods

Used a climatically controlled room at 21 ± 1 C and 65 ± 5 % RH, 18:6 L:D at 750 lux. As food for the predatory larvae, used Dysaphis devecta (Walk.), Myzus persicae and Hyalopterus pruni, both nymphs and adults.


M.persicae were grown at 5000-8000 lux in the growth chamber on pepper plants grown in pots. The other aphids were collected from apple trees (D.devecta) and reed (H.pruni).

M.corollae was produced using the method of Wyniger (1974), and E.balteatus using Gaudchau’s (1982) method.  Adult M.corollae were reared in 2 litre glass jars, and E.balteatus in 25 x 24 x 45 cm metal cages with the pollen of ornamental hazel and diluted honey (2:1 water) provided as food. Jars were kept in the growth room in 750 lux on the shelves, and the cages at 5000 lux on the floor.  We started the experiment after M.corollae and E.balteatus adults had produced a single laboratory generation, and then we used the eggs. In order to test how long the predator can survive without food, newly hatched larvae of each predator species were placed individually in plexiglass containers 2.5 cm diameter and 1.1 cm height, where they remained until they starved to death.  Another group of larvae were kept in these containers until the 2nd/3rd instars with excess amounts of M.persicae as food, and then after ecdysis, they were starved.

In order to estimate the number of aphids required for development for both species, we fed the newly hatched larvae in the container, giving either 5 or 10 M.persicae per day to analyse the development.  To identify the preference of these species for aphid species, we fed the larvae with mixtures of all three aphids, using the method of Ruzicka (1976).  Newly hatched larvae of each species were placed individually in feeding containers and fed the aphid mixture, providing adult aphids of the same developmental stage and in the same numbers. Every day we counted the number of aphids eaten and replaced them with new ones.  This was continued until the larvae pupated.  The expt was repeated 12-28 times for M.corollae, and 13-24 times for E.balteatus.

Results and discussion

i) starvation expts
[repeats data of Table 1].

We see that if there are no aphids around, then the newly hatched larvae of both species eat their own eggs, and if they are hungry they eat other younger larvae, sucking them out and leaving the skin.  Schneider (1969) proposed that syrphid larvae tend to be cannibalistic, eating the eggs of their own species.

ii) the number of aphids needed for development
Of 15 larvae of M.corollae provided with 5 aphids every day, only 3 produced pupae, but no adults appeared. In E.balteatus from 17 larvae, only 1 pupated, and again no adult appeared.  

The results obtained from feeding them with 10 M.persicae per day are given in Table 2.  In M.corollae, the larval instar durations were 2.9, 2.45 and 8.45 days, and the respective number of aphids eaten is 3.7, 18.7 and 91.55. Overall the larval period is approx 13.8 days, and during this time it eats 113.95 aphids.  If you feed M.corollae larvae only 10 aphids per day, they produce smaller than normal adults. These adults can still mate and lay eggs in jars, and their larvae can also complete their development if given enough aphids, developing normally.

For E.balteatus, the larvae phases last 3.14, 2.86 and 10.57 days, eating 7.86, 26.14, and 100.43 aphids. The overall duration was 16.57, eating 134.43 aphids.  Hagvar (1973) suggested that if you feed M.corollae with 10 M.persicae every day, it is enough for development, and the larval period at 20 C is about 13.7 days. This result agrees with our results.

iii) feeding preferences
Newly hatched larvae of both species were fed a mixture of the three aphids; the numbers eaten are given in Table 3.  M.corollae were checked in all three instars. They ate respectively 3.0, 9.25 and 85.38 of D.devecta, 0.5, 4.13 and 68.82 of M.persicae, and 2.75, 7.13 and 80.50 of H.pruni.  When you feed them under these conditions, the larval instars last 2.13, 2.37 and 3.25 days, overall 7.75 days eating 97.63 D.devecta, 73.25 M.persicae and 90.38 H.pruni.  The pupal phase is approx 9 days.  We analysed the variation and found that there were significant differences in the numbers of aphids eaten. Duncan’s test shows that larvae consume more D.devecta and H.pruni than M.persicae.

E.balteatus in the three instars ate 2.67, 10.67 and 72.88 D.devecta, 1.67, 6.89 and 66.44 of M.persicae, and 1.56, 6.89 and 60.22 of H.pruni.  Under these conditions, the larval periods were 3.11, 2.00 and 4.22 days, and overall it took 9.33 days, eating 86.22 D.devecta, 75.00 M.persicae and 68.67 H.pruni.  The pupal phase lasted 8.44 days.  There were no statistical differences in consumption among aphids, but this predator ate D.devecta more than the others.  According to Ruzicka (1976), when you feed M.corollae with Brevicoryne brassicae and M.persicae, the larvae always preferred B.brassicae because it is more convenient (to catch?).

In conclusion, survival time of E.balteatus larvae is greater than that of M.corollae, and both larvae can complete their development on 10 M.persicae per day.  If they are fed mixtures of all three aphids, both predators prefer D.devecta, eating more of these than the other species.

