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[ The effect of imaginal nutrition and wing amputation on female fertility in Syrphus corollae (Diptera, Syrphidae) ]

Zap Leningr S-Kh In-ta 270: 38-40  (Ref Zh Biol 1975 12E73)

It is known that the fertility of predacious syrphids depends to a large extent on the preimaginal and imaginal nutrition (Saidov 1969).  In this connection it is interesting to establish the role of different protein foods on the fertility of different aphidophagous syrphids.  The study of this question was the task of our studies carried out in the laboratory of the Faculty of General Entomology at Leningrad Agricultural Institute in 1971-2.

Table 1:  The effect of imaginal nutrition on fertility

Food*

#eggs laid 

Fertility



by 10 females

Mean ± sd[?]
Range

Dandelion
3681


368.1 ± 40.2
351-610

Cucurbita
3212


321.2 ± 48.7
312-587

Beebread
6820


682.0 ± 57.4
490-1418

*The carbohydrate food for syrphid females was 30% sucrose

It was shown that the fertility of females increases with the inclusion in the food of vitamins of the B group with yeast extract (Stürken 1964).  Vitamins of this group are present in the pollen of plants in such quantities as are not found in any other plant product except some yeasts (Borodin 1963).


In our experiments, we took as protein food for the adults the pollen of dandelion, Cucurbita and beebread.  The carbohydrate used was 30% sucrose or 20% honey solution.  Owing to the marked hygroscopic properties of beebread, it was replaced every day.  A fresh portion was applied with a fine brush in a layer not more than 0.1 mm onto a glass plate and placed in the cage where the adults were kept, at a distance of not less than 20-30 cms from the roof of the cage.


It was established that the greatest fertility in Syrphus corollae was when females were fed on fresh beebread.  When flies fed on dandelion of cucurbit pollen, fertility was 1.5 to 2 x less than before (Table 1).  Females that had not been fed on beebread or pollen laid no eggs.


The nature of the food affected also the rate of maturation of the eggs.  When fed on beebread, females began to lay on the 3-4th day after mating, but when fed on pollen of dandelion or cucurbit, they began laying on the 6-7th day.


The duration of the oviposition period depended on the nature of adult feeding, air temperature, light intensity, and photoperiod, and also on the presence of the necessary numbers of plants with aphids.  The optimal conditions for breeding this syrphid was a temperature of 25 C combined with RH of 65-70%, light intensity of not less than 2000 Lux and a photoperiod of 17 hours.  If these conditions were met, females lived for 25.3-27.9 days, and the duration of the oviposition period was 20 days (Table 2).

Table 2:  Effect of preimaginal nutrition and wing amputation in female Syrphus corollae on fertility and longevity.

(The larval food was vetch aphid; for adults, beebread after 1-yr storage + 30% sucrose)

Treatment
Number

Puparial wt
#eggs laid
Ovip period
Longevity







per female

Amputation
30

30.6 ± 0.7
894 ± 49.7
21.3 ± 1.8
27.9 ± 1.6

at emergence

Amputation on
30

30.4 ± 0.8
820 ± 46.4
20.1 ± 1.6
26.4 ± 2.0

3rd day after

emergence

No amputation
30

30.7 ± 1.1
704 ± 54.3
19.6 ± 1.7
25.3 ± 2.3

As our study showed, the fertility of Syrphus corollae depends not only on preimaginal and imaginal nutrition, but also on the time of wing amputation of the females.  Thus in females deprived of wings on the 3rd day, fertility was 9% lower than females whose wings were amputated on the first day of life.  Similar results were obtained by Schneider (1948) with amputation of the wings of Syrphus balteatus.


Bacharova-Messner & Chudakova (1972), using several insect species, showed the effect of wing amputation on the rate of egg maturation and (increased) fertility.  Thus in Eurygaster integriceps, a morphological and functional analysis showed that wing amputation accelerates the use of winter energy resources (food and fat), and intesifying oogenesis increases the productivity of females.  It is possible that early degeneration of wings in syrphids is connected with the beginning of egg maturation and the laying down of the yolk in the [yaichnik] eggs, and consequently with earlier sipening of the eggs.


This last circumstance is important to note when rearing syrphids in laboratory conditions, since the keeping of females with amputated wings simplifies their care, and feeding them on beebread gives the possibility of obtaining a great quantity of eggs for research purposes.


Thus the fertility of predacious syrphids, and Syrphus corollae in particular, is influenced not only by preimaginal and imaginal nutrition, but also by wing amputation on the 1st day   Feeding on beebread increased the fertility by 1.5 to 2 x as compared to females fed on dandelion or cucurbit pollen.

Translated by Brian Cooper, 1984

