Flatid planthopper ( Metcalfa pruinosa Say) in Slovenian forest landscape and its influence on production of honey
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Abstract

The aim of the research was to establish geographical areas where the flatid planthopper (Metcalfa pruinosa Say) is present in Slovenia, to determine host plant species and to determin some physical and chemical characteristics of Metcalfa pruinosa honeydew honey. In 2002, the population density of the flatid planthopper was estimated for areas where it was known to have spread in order to determine its overall presence in Slovenia. Its constant but slow spread from the coast towards the interior of the country has been observed by ourselves and other authors. The total number of host plant species in Slovenia is 89. The most common hosts are Robinia pseudacacia L., Hedera helix L., Rubus ulmifolius Schott, Urtica dioica L., Cornus mas L., Cornus sanguinea L. and Acer campestre L. 6 samples of Metcalfa pruinosa honeydew honey were analyzed to determine its physical and chemical characteristics. We determined water content, ash content, and electrical conductivity. The average water content was 14.9 %, with a range from 13.2 to 15.8 %; the average ash content was 0.927 g/100 g, with a range from 0.580 to 1.190 g/100 g; and the average electrical conductivity was 2.120 mS/cm, with a range from 1.392 to 2.860 mS/cm. Four different appraisers determined the color, smell, and taste of the samples. The results of their evaluation show that there is a large degree of variability in the characteristics of Metcalfa pruinosa honeydew honey.
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INTRODUCTION

The flatid planthopper (Metcalfa pruinosa Say) , a small insect found throughout the Mediterranean area, was first noticed in Slovenia in 1990 in the area around Srmin, which is between the coastal towns of Ankaran and Koper. It was seen again in 1991 near Miren and Šempeter in the area around Nova Gorica and in 1992 in nearby Goriška Brda (Seljak, 1993). It has slowly spread from the coast towards the interior of the country. In 2000 it was found in Ljubljana (Šivic, 2000) and in 2001 near Celje (Jurc, Mikulič, 2001). 
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Fig.1: Flatid planhopper - imago (Photo: F.Šivic)

Since the flatid planthopper produces honeydew, bees are likely to use it to produce honey. For this reason, we decided to research the spread of the insect, to determine host plant species, and to determine some of the physical and chemical characteristics of honey made from Metcalfa pruinosa honeydew. 
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Fig.2: Flatid planthopper - Eggs (Photo: F.Šivic) 
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Fig.3: Flatid planthopper - Larvae (Photo: M.Bajc)

MATERIALS AND METHODS

1. Review of flatid planthopper spread in Slovenia in 2002

In July 2002 we conducted a survey of flatid planthopper spread using previously collected data regarding the appearance of the species in Slovenia. The following areas were covered: the areas from Nanos to Nova Gorica and from Črni Kal via Koper to Sečovlje, the Dragonja Valley, the area around Nova Vas, Šmarje, Pomjan, Marezige, Sv. Anton, and Podpeč, the Goriška Brda area including the area along the Soča River towards Tolmin, and finally the area around Ljubljana.

The presence of flatid planthopper populations were mapped and we estimated whether there was a strong or weak population. The criteria for estimating population density was:

I. weak population (less than 10 specimens of flatid planthopper, either in L1 - L5 or in the imago phase, per m2) 

II. strong population (more than 10 specimens of flatid planthopper, either in L1 - L5 or in the imago phase, per m2)

The result of the field work was a map of flatid planthopper spread in Slovenia in 2002.

2. List of flatid planthopper host plant species

The population of flatid planthopper had already been determined at four locations: Panovec, Brje, Strmin, and Ljubljana. Three locations were in the Primorska Region: Panovec near Nova Gorica, Strmin near Koper, and Brje in the Vipavska Valley, while one location was in Ljubljana in the interior of Slovenia. A list of all plant species on which the flatid planthopper was observed in any stage of development was made at each location over a sample area of 20 m2. 

[image: image4.jpg]



Fig.4: Truck with bee - hives standing in the area with flatid planthopper
(Photo: M.Bajc)
3. Physical and chemical characteristics of flatid planthopper  honey

Six samples of flatid planthopper honey were collected for analysis. Pure flatid planthopper honey was difficult to obtain because this type of honey is not very popular on the Slovenian market and therefore bee-keepers rarely collect it. Data concerning beekeepers, the location of beehives, and the year of production of honey samples is shown in Table 1.

This analysis was conducted by the Department of Food Technology at the Biotechnical Faculty in August 2002. 

Table 1: Samples of flatid planthopper honey collected for analysis

Sample number
Bee - keeper
Hive location
Year of production

1
Šivic, Franc
Šempas
1998

2
Šivic, Franc
Šempas
2001

3
Lampret, Jože
Branik
2001

4
Hvala, Ivan
Volčja Draga
1998

5
Hvala, Ivan
Volčja Draga
2001

6
Nered, Slavko
Dornberk
2001

 

1. Organoleptic evaluation of honey
Samples of honey were evaluated organoleptically by four appraisers. They determined color, smell, taste, and aroma. The criteria used were:

Color: 

1: color is not typical for this type of honey

3: color is darker or lighter than usual

5: color is typical for this type of honey

Smell: 

1: not typical, uncharacteristic smell

3: less distinctive, but still typical smell

5: usual smell for this type of honey

Taste and aroma: 

1: not typical taste, presence of strange taste and aroma

3: taste and aroma less distinctive

5: typical taste and aroma for this type of honey

2. Water quantity determination in honey (Plestenjak and Golob, 2000)

 

A refractometer was used to determine the water content of the samples. The necessary materials are: glass beaker, glass stick, and refractometer. Liquid honey is stirred before analysis. The index of refraction is determined at a constant temperature of 20˚C for each sample. On the basis of the refraction index the water content (%) in each honey sample was calculated. High quality honey contains at most 18.6% water.

3. Ash content determination (Šmit, 1997)  

5 grams of each honey sample were placed in separate porcelain pots. The samples were then heated in a dryer at 150˚C for about 6 hours, until most of the water had evaporated. After heating, the samples were placed in a kiln where the temperature was slowly raised to 600˚C. The samples were then dried at this temperature for about 12 hours until they achieved a constant weight. The samples were cooled prior to weighing.

Ash mass is expressing in g/100g of sample. It is calculated using the following formula:

Ash mass (g/100g) = (ash weight (g) / sample weight (g)) * 100%

4. Measurment of electrical conductivity (Šmit, 1997)

Electrical conductivity of a 20% water solution of dry substance was measured using an MA 5950 Iskra conductometer and an HEX 1323 electrode at 20˚C.

RESULTS

Flatid planthopper spread in Slovenia in 2002

From our field work and our estimation of flatid planthopper population density we constructed a map of flatid planthopper spread in Slovenia in 2002 (Fig. 1).

Fig.5: Map of flatid planthopper spread in Slovenia in 2002
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Legend: 

● strong population of flatid planthoppers

● weak population of flatid planthoppers

 

List of flatid planthopper host plant species

Panovec
This list was made on 6.7.2002.

Table 2: List of flatid planthopper (Metcalfa pruinosa) host plant species found on site in Panovec (Quadrant 0048/1of the Central European Floristical network)

Genera and Species

Acer platanoides L.

Acer pseudoplatanus L. 

Alnus glutinosa (L.) Gaertn.

Aruncus dioicus (Walter) Fernald 

Cardamine trifolia L.

Circaea lutetiana L.

Cirsium oleraceum (L.) Scop.

Corylus avellana L.

Crataegus monogyna Jacq. 

Crepis paludosa (L.) Moench

Dryopteris carthusiana (Vill) Fuchs

Duchesnea indica (Andrews) Focke

Fagus sylvatica L.

Fraxinus excelsior L.

Galeopsis speciosa Mill.

Hedera helix L.

Hesperis matronalis L.

Ilex aquifolium L.

Lonicera caprifolium L.

Lycopus europaeus L.

Ostrya carpinifolia Scop.

Oxalis acetosella L.

Paris quadrifolia L.

Polygonatum multiflorum L.

Prunus spinosa L. 

Pulmonaria officinalis L.

Ribes rubrum L.

Robinia pseudacacia L.

Rubus hirtus W.&K.

Ruscus aculeatus L.

Sambucus nigra L.

Senecio fuchsii C.C.Gmelin

Silene latifolia Poiret

Vinca minor L.

Flatid planthoppers were observed on 26 different plant families, 33 different orders, and 34 plant species in Panovec during field work.

Brje
This list was made on 19.7.2002.

Table 3: List of flatid planthopper (Metcalfa pruinosa) host plant species found on site in Brje (Quadrant 0148/2 of the Central European Floristical network)

Genera and Species

Acer campestre L

Aconitum sp.

Amaranthus sp.

Cichorium intybus L.

Clematis vitalba L.

Convolvus arvensis L.

Cornus mas L.

Corylus avellana L.

Equisetum sylvaticum L.

Eupatorium cannabinum L.

Geranium purpureum Vill.

Geum urbanum L.

Glechoma hederacea L.

Hedera helix L.

Humulus lupulus L.

Ilex aquifolium L.

Impatiens parviflora DC.

Juglans regia L.

Lamium orvala L.

Ostrya carpinifolia Scop.

Phalaris arundinacea L.

Plantago lanceolata L.

Polygonum mite Schrank

Prunus spinosa L.

Rhamnus catharcticus L.

Robinia pseudacacia L.

Rosa arvensis Huds.

Rubus ulmifolius Schott

Rumex obtusifolius L.

Salix purpurea L.

Sambucus nigra L

Senecio sp. 

Sonchus oleraceus L.

Taraxacum officinale Weber in Wiggers

Trifolium pratense L.

Ulmus minor Mill.

Urtica dioica L.

Flatid planthopper were observed on 27 different plant families, 36 different orders and 36 plant species in Brje during field work.

Srmin
This list was made on 20.7.2002

Table 4: List of flatid planthopper (Metcalfa pruinosa) host plant species found on sire in Srmin (Quadrant 0448/2 of the Central European Floristical network)

Genre and Species

Achillea millefolium L.

Artemisia vulgaris L

Asparagus officinalis L.

Campanula trachelium L.

Centaurium erythraea Rafn

Cirsium sp.

Convolvus arvensis L.

Conyza canadensis (L.) Cronq.

Cornus mas L.

Crataegus monogyna Jacq.

Fraxinus ornus L.

Hedera helix L.

Hypericum perforatum L.

Lamium maculatum L.

Ligustrum vulgare L.

Picris hieracioides L.

Plantago lanceolata L.

Prunus domestica L.

Robinia pseudacacia L.

Rubus ulmifolius Schott

Setaria viridis (L.) PB.

Solanum dulcamara L.

Spartium junceum L.

Stachys recta L.

Taraxacum officinale Weber in Wiggers

Torilis japonica (Houtt.) DC.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ljubljana
This list was made on 7.7.2002

Table 5: List of flatid planthopper (Metcalfa pruinosa) host plant species on site in Ljubljana (Quadrant 9953/1 of the Central European Floristical network)

Genera and Species

Acer campestre L.

Cornus sanguinea L.

Cotoneaster sp.

Fallopia (Reynoutria) japonica (Houtt.)

Geum urbanum L.

Ligustrum vulgare L.

Malus domestica Borkh

Partenocisus inserta (Kern) Fritch

Rubus caesius L.

Rumex obtusifolius L

Urtica dioica L.

Flatid planthopper were observed on 8 different plant families, 12 different orders and 12 plant species during field work in Ljubljana.

The flatid planthopper was observed on a total of 89 different plant species from four sites. The plant species that were the most common hosts for the flatid planthopper are: Corylus avellana L., Ostrya carpinifolia Scop., Urtica dioica L., Taraxacum officinale Weber in Wiggers, Cornus mas L., Ilex aquifolium L., Rubus ulmifolius Schott, Geum urbanum L., Prunus spinosa L, Acer campestre L., Convolvus arvensis L., Plantago lanceolata L., Sambucus nigra L., Rumex obtusifolius L., Ligustrum vulgare L., Crataegus monogyna Jacq., Robinia pseudacacia L. and Hedera helix L.

Graph 1: Number of host plant species by site 
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Physical and chemical characteristics of flatid planthopper honey

Results of color, smell, taste and aroma analysis
Table 6: Results of organoleptic evaluation of honey samples

Sample 

number
Color  

(1-5)
Smell  

(1-5)
Taste and aroma 

(1-5)
Remarks

1
2,5
2
2,5
Not characteristic flatid planthopper honey; it reminds one of mixed flower and chestnut honey; unpleasant smell, not the characteristic taste.

2
2,5
3
3
Not characteristic; it reminds one of spruce honey; reddish; sweet, metal flavor.

3
3
3,5
3,5
Not characteristic; it reminds one of forest honey; very thick, smell and taste like syrup; metal flavor.

4
2,5
3,5
3,5
Not characteristic; it smells acidic; smell and taste like syrup; metal flavor

5
3,5
4
4
It has some characteristics of flatid planthopper honey; taste like caramel; dark color.

6
3
4
4
A bit too bright; liquid; very sweet; metal flavor; taste like caramel.

We also analyzed water content, ash content and electrical conductivity in samples (Table 7). 

Table 7: Results of water content, ash content and electrical conductivity analysis

Sample number
Water content (%)
Ash content 

(g/ 100 g)
Electrical conductivity  

(mS/cm)

1
15,6
0,75
1,464

2
15,2
0,58
1,392

3
15,4
1,19
2,860

4
15,8
0,90
2,130

5
14,4
1,05
2,340

6
13,2
1,09
2,520

DISCUSSION

The flatid planthopper (Metcalfa pruinosa Say) is a new producer of honeydew in the Slovenian forest landscape. As such it seems likely that bees will use it to produce honey. For this reason, we decided to research the spread of the insect, to determine host plant species, and to determine some of the physical and chemical characteristics of honey made from Metcalfa pruinosa honeydew. 

In 2002, the population density of the flatid planthopper was estimated for areas where it was known to have spread in order to determine its overall presence in Slovenia. Populations of flatid planthopper are very strong in areas where they have been previously observed . Its constant but slow spread from the coast towards the interior of the country has been observed by ourselves and other authors. Inventories of host plant species in Panovec, Brje, Strmin and Ljubljana have shown us that flatid planthoppers inhabit a wide variety of plant species in Slovenia. The total number of host plant species found at inventory sites was 89. The most common hosts are Robinia pseudacacia L., Hedera helix L., Rubus ulmifolius Schott, Urtica dioica L., Cornus mas L., Cornus sanguinea L. and Acer campestre L. 

Six samples of Metcalfa pruinosa honeydew honey were analyzed to determine its characteristic physical and chemical characteristics. We determined water content, ash content, and electrical conductivity. The average water content was 14.9 %, with a range from 13.2 to 15.8 %; the average ash content was 0.927 g/100 g, with a range from 0.580 to 1.190 g/100 g; and the average electrical conductivity was 2.120 mS/cm, with a range from 1.392 to 2.860 mS/cm. The honey was also evaluated organoleptically. Four different appraisers determined the color, smell, and taste of the samples. The results of their evaluation show that there is a large degree of variability in the characteristics of Metcalfa pruinosa honeydew honey. Since 1993, the production of Metcalfa pruinosa honeydew honey has been on average 14.9 kg/ bee family/ year (Bratina, 2002), which is high for Slovenian beehives. Therefore, the flatid planthopper represents an good source of honeydew for honey production in Slovenia.
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