ASPECTS ON BIOLOGY OF MARCHALINA HELLENICA (COCCINA, MARGARODIDAE)
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Abstract

More than 65% of honey production in Greece derives from honeydew of insects. The most important of these, is Marchalina hellenica (Coccoidea, Margarodidae), which parasites basically on Coniferus, especially Pinus halepensis and Pinus brutia . 

Observations made over two years (2001 and 2002) in the woodland of Seih-Sou, Thessaloniki provided the data for this study. Samples from the pine tree cuttings were taken weekly from exactly the same location. Observations were made on the biological cycle of the insect, on the overwintering, the start time and duration of every ecdysis, the length of each stage of development, the mortality rate, the behaviour of adult and immature stages and fluctuations in honeydew production related to the different stages in the insects’ life cycle. At the same time under laboratory conditions were observed the adult insect behavior, ovulation time, duration of ovulation, rate and total number of eggs laid, appearance of 1st instars larvae and the morphological characteristics of the adult and larval stages. 
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Marchalina hellenica (Coccina, Margarodidae), common name ‘worker’ is an insect parasite of pine trees.  It produces sweet secretions (honeydew), which honey bees collect and convert to honey - the pine honeydew honey. Marchalina hellenica is parasitic on  Pinus halepensis, Pinus brutia, Pinus silvestris and Pinus pinea. There is only one report of Marchalina hellenica on Pinus nigra. The insect has been observed only in countries around the Mediterranean Basin, especially in Greece, Turkey, and S. Italy. The bibliography  related to the biology of the insect is limited: Nikolopoulos (1964, 1965), Marotta & Priore (1992), Fimiani & Solino (1994), Priore et al. (1997). Marchalina hellenica is of great importance for Greece because pine honey represents  65% of the annual honey production. 

Observations made over two years (2001 and 2002) in the woodland of Seih-Sou, Thessaloniki provided the data for this study. Samples from the pine tree cuttings were taken weekly from exactly the same location. Observations were made on the biological cycle of the insect, overwintering,, the start  time and duration of every ecdysis, the length of each stage of development, the mortality rate, the behavior of adult and immature stages and fluctuations in  honeydew production related to the different stages in the insects’ life cycle. All of the following were continuously observed under laboratory conditions: adult insect behavior, ovulation time, duration of ovulation, rate and total number of eggs laid, appearance of 1st instar larvae and the morphological characteristics of the adult and larval stages.


Results are summarized as follows: 

· The appearance of the first adult females Marchalina hellenica seeking an ovulation site takes place after the 25th of March, in the Thessaloniki area

· About 78.6% of the adult females leave the old feeding site and find a new site for ovulation

· A 87.3% of the adult female Marchalina hellenica ovulate in the laboratory, needing no special circumstances, 2-4 days after capture 

· There is a linear relationship between body weight and number of eggs laid (R2 =95.32)

· Although the ovulation period in the laboratory reaches 17 days (Mean= 14.35 days), 67.7% of the eggs are laid in the first 5 days

· Average number of eggs laid is 222, although total number of eggs could reach the 400

· In the field, the average number of eggs measured in a ‘cotton-wool’ like nest was 184

· The average life span of the egg-laying female is 30.66 days

· In the field one can observe egg-laying female, eggs and 1st instar larvae all at the same time, in the same ovulation position for a period of about 1 month (May 9th- June 14th)

· 1st instar larvae appear on the tree branches at the beginning of May, their antennae have 6 segments and they measure 931.2 μm in length and 393.3 μm in width

· 1st instar larvae undergo 3 ecdysis. With the 3rd ecdysis which takes place at the end of October, the insect becomes a 2nd instar larva

· 2nd instar larvae have 9 antannal segments and they measure 3,673 μm in length and 1,628 μm in width

· During each ecdysis the insect can change its feeding position

· The first drops of honeydew appear around mid August; the quantity increases according to the size of the insect, while its production decreases during ecdysis. This decrease is not always noticed by the beekeepers because only a small fraction of the insects undergo ecdysis at the same time

· Heavy rain does not wash the insects off the trees or reduce honeydew production (unless it is accompanied by temperature decrease).

This research work will continue in order to throw more light on the biology of Marchalina hellenica and to find out more about the effect of weather conditions on honeydew secretions.

