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Introduction
[....]

Methods

1.  Systematic investigations in nature were done, assessing the density of larvae every 5 days on two quadrats of wheat, corn, cotton and vegetables. We counted adults by 50 random sweeps of the net.

2.  Laboratory rearing. Adults were put into cages 1m or 0.5m according to species, provided with types of pollen [?], 10% sugar solution, and observed the behaviour of the gravid females. Both wild caught and laboratory reared females produced eggs. Eggs were placed individually in Petri dishes with moist filter paper to keep humidity high. Eggs were separated using wet tissue. When the eggs hatch, every day they were provided with fresh aphids, and were observed the behaviour and growth.

Results and Discussion

1.  Different species and their places where they live
In Yangzhou, QianJing, Jiang Du, Xing Hue, Yi Zheng areas were investigated. We found 11 species: Episyrphus balteatus, Sphaerophoria menthastri, Ischiodon scutellaris, Eupeodes (Metasyrphus) corollae, Betasyrphus serarius, Eupeodes (Metasyrphus) nitens, Melanostoma scalare, Scaeva pyrastri, Scaeva selenitica, Paragus quadrifasciatus and Didea fasciata.  The first five are the commonest. All the different aphidophagous species choose different foods.  Episyrphus is a generalist, eating a wide selection of types, normally in vegetables and wheat fields. Sph.menthastri are normally in wheat, corn and rice fields. M.corollae and I.scutellaris are normally in cotton and corn fields. B.serarius is more common in vegetables and bean fields.


All aphidophagous spp eat flower nectar and honeydew. The results show that the larvae of the aphidophagous syrphids are distributed in a way related to density of their aphid prey, and aphid density may be related to the distance of sunflower plants [from field edge ?].

Table 1
Distribution of aphidophages

Distance of sunflower field [from edge?] (m)
1 .... 12

Aphids  percentage


number (in hundreds)

Aphidophages (# per 10 m²)

2.  Phenology

(a) Overwintering and life history
Syrphids overwinter as larvae in the ground. In many years of investigation, in this area the main syrphid species, for example, Episyrphus balteatus, M.corollae etc overwinter as adults, mature larvae and eggs. Mature larvae are mostly on coniferous trees eating Cinara thujafoliae and C.pinea, etc. A few are on the aphids of winter vegetables and wheat, but they eat little and grow very slowly. The winter average temperature is around 12 C, and at the beginning and middle of March they begin to pupate, emerging in mid- and the end of March.


Based on our observations in the laboratory and the history of the different species of syrphid, Episyrphus potentially have 7 generations per year in our area, but because of the overwintering period the generations overlap and are unclear. E.balteatus emerge as adults the earliest in the year. Most spp lay eggs only on fruit trees in the first generation, whose larvae mostly eat peach aphid or peach flower aphids. In late April the first generation of adults syrphids move to vegetable, bean and wheat fields, where they lay their eggs. Densities in wheat fields become greater. 

Sphaerophoria have six generations per year. The adult emerges much later, with peak emergence during mid and late April. The 1st and 2nd generation of larvae are mainly in wheat fields. In mid-May to mid-June is the peak period of the wheat aphids, and the syrphids inhibit their rate of increase.

Fig 1: Syrphid phenology and changes of habitat

Upper – E.balteatus
Lower – Sph.menthastri
Habitat: Coniferous trees/bark of old tree: nut trees & bean fields : cereal, bean, vegetable fields : corn, cotton fields & “Huei” trees [locust tree – Robinia?] : vegetable & broad beans : coniferous trees, wheat fields.

Fig 2: Average longevity of different stages at different temperatures

Fig 3:  Comparison of the voracity of three different species of syrphids

Fig 4:  Percentage parasitism of the different syrphids

