HONEY BEE (APIS MELLIFERA) FORAGE PLANTS IN SOUTH GREENLAND
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Abstract

Honey bees (Apis mellifera) collect nectar and pollen from different flowering plants. The honey and the collected pollen is stored in the nest and used as food for the adult bees and for brood rearing. While collecting pollen the bees pollinate the flowers.
In 1998 and 1999, totally 29 honey bee colonies were moved from the island of Læsø in Denmark to different localities in South Greenland. The colonies were a part of the Danish Polar Bee Project aiming to elucidate the possibilities for beekeeping in South Greenland and preservation of the Danish A. m. mellifera. The aim of the present study was to record honey bee forage plants in South Greenland.
From end of May to end of August, in 1999-2002, a registration of flowering time for potential honey bee forage plants was carried out in Qassiarsuk and Narsarsuaq areas. Furthermore, honey bees with pollen loads were caught while visiting different plants in order to establish a pollen herbarium. In addition, honey bees returning with pollen loads to the flight boards of the hives were counted and the pollen determined.
The results show that the nectar and pollen flow start with willow (Salix sp.) in end May and peaks in end July with an intense flow of fireweed/willow-herb (Chamaenerion spp.). Furthermore, it appeared that Common Harebell (Campanula gieseckiana) is a very important forage plant, too.
The results indicate that nectar and pollen collection occur from the end of May to the end of August. It is well known that honeybees from other areas e.g. Denmark will also collect large amounts of nectar from willow and fireweed. Therefore, we expect that these plants, together with the bellflower, generally will be the most important forage plants for honey bees in South Greenland.
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Introduction

Honey bees (Apis mellifera) collect nectar and pollen from different flowering plants. The honey and collected pollen are stored in the nest and used as food for the adult bees and for brood rearing. 

 

While collecting pollen, the bees pollinate the flowers. Honey bees show flower fidelity. Hence, normally they fly from a flower of one plant species to another flower of the same species. Doing so they transfer pollen between flowers of the same species securing an effective pollination. When the nectar or pollen production of the plants decreases the bees may change to another species. E.g. Bumble bees (Bombus spp.) do not show this behaviour and hence are not as efficient as pollinators.

 

In the honey bee colony the queen and some workers survive the wintertime. The brood rearing is controlled by different factors among others the availability of pollen and nectar and the outdoor temperature. In a temperate climate like Denmark the colonies have brood from March to the beginning of October (Brødsgaard et al. 1997). In Greenland strong bee colonies may have brood from May to mid September. 
 

The honey bee (Apis mellifera) is not native to Greenland. However, in the beginning of the 1950’s, a project involving introduction of honey bees from Denmark to South Greenland (Qassiarsuk/Brattahlid and Upernaviassuk) was established (Schwartz-Hansen, 1950). When the project stopped, the bee colonies only survived for a few years probably due to language misunderstandings between the Greenlandic and the Danish participants.

 

However, on basis of the former project we expected that it would be possible to keep bees in South Greenland following to the same general beekeeping principles as in Denmark. The aim of the present study was to make a registration of honey bee forage plants in South Greenland.

 

Material and methods

In 1998 and 1999, totally 29 honey bee colonies were moved from the island of Læsø in Denmark to different locations in South Greenland (Narsaq, Qaqortoq, and Nanortalik). The colonies were a part of the Danish Polar Bee Project aiming to elucidate the possibilities for beekeeping as a part time occupation for sheep farmers in South Greenland as well as to help conserving the native Danish black bee (A. mellifera mellifera). This subspecies was chosen because of its adaptation to cold climates (Pedersen 1997).

 

In different periods from end of May to end of August from 1999 to 2002 registrations of flowering time for possible honey bee forage plants were carried out in Qassiarsuk and Narsarsuaq area (Narsaq municipal). The plant species was determined according to Böcher et al. 1966. The basis for the selected plants was our general knowledge to forage plants in other geographically areas and plants where honey bees were observed. Furthermore, honey bees with pollen loads were caught in different plants to establish a pollen herbarium. The pollen loads were registered by photo and smears for microscopy were prepared.

 

At different intervals in the beekeeping seasons of the years 1999-2002, honey bees returning with pollen loads to the flight boards of the hives were counted and registered according to the colour of the pollen loads. The observation time for each colony varied from 15 to 30 minutes depending of the number of returning bees. During each observation bees with the different pollen loads were collected. Later the pollen loads were identified to plant genus or species by comparing the colour of the pollen load and the microscopy examination with the reference pollen herbarium, and if possible comparing with a description in Kirk (1994) and in von der Ohe & von der Ohe (2000). 

 

Results

An example of the results of the different pollen observed on honey bees foragers in the colonies is shown in figure 1. In late July 2000, the largest proportions of the pollen were from yellow mountain saxifrage Saxifraga aizoides (Kakilisak seqiniusaaq) and common harebell Campanula gieseckiana (Tikiusaaq) in the colonies in ‘Blomsterdalen’, Narsarsuaq.
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Figure 1. Pollen loads of honey bees registered in late July 2000, in ‘Blomsterdalen’, Narsarsuaq.
 
In general our results suggest that in end May the nectar and pollen flow will start with willow (Salix sp.) and dandelion Taraxacum spp. (Inneruulaq) and in end July peak with an intense flow of fireweed Chamaenerion angustifolium (Paannaaq) and the national flower of Greenland, broad-leafed willow-herb C. latifolium (Niviarsiaq). Furthermore, it appeared that common harebell C. gieseckiana, yellow mountain saxifrage S. aizoides, and angelica Angelica archangelica (Kuanneq immalt. issulik) are very important forage plants, too.
 

Discussion

The results indicate that the nectar and pollen collection will take place from the end of May to the end of August. The dominating plants from which pollen was collected were willow (Salix sp.) and fireweed/ willow-herb (Chamaenerion sp.). It is well known that honeybees in other areas e.g. Denmark also will collect large amounts of nectar from these plants (Salix sp. and Chamaenerion sp.). Therefore, we will expect that these plants in general will be the most important forage plants for honey bees in South Greenland which corresponds with our observations in Ayanka in Far East Russia (Hansen & Brødsgaard 2003). 
 

The vegetation in South Greenland is very sensitive to the cropping of the sheep (Thorsteinsson, 1983). Hence, even a light cropping reduces a part of the native dicotyledons and with more intensive cropping they disappear completely. Many of these plants are valuable nectar plants for the bees and at the same time tempting for the sheep. Therefore, it can bee expected that the vegetation where sheep are cropping will not be a suitable place for beekeeping. Our experience also suggests that the bees should be kept in areas where the sheep do not crop. In these areas the possibilities for beekeeping are actually fine.
 

Up till now, only a few bee colonies survived the long winters in South Greenland (Hertz, 2001). The reason for the poor overwintering might be that the bees were kept near fields cropped by sheep, and that the wintered bee colonies in general were too small. Nevertheless, two bee colonies situated in ‘Blomsterdalen’ (The flower valley) survived for more years. Blomsterdalen is a protected valley close to the ice-cap in the Narsarsuaq area. These colonies produced large quantities of honey. In 1999, a colony was moved to Blomsterdalen. In 2000, the colony was split into two, which totally produced 100 kg honey. In 2001, totally 140 kg honey was produced by these two colonies (E. Paviassen, pers. comm.). In 2002, when the weather conditions were bad in the beekeeping season the honey yield was somewhat lower. These results indicate that sheltered localities without sheep in South Greenland can be suitable for beekeeping.
 

In Greenland, two bumble bee species are present, the Arctic bumble bee (Bombus arcticus) and the Nordic bumble bee (B.  hyperboreus) (Génsbøl & Tofte 1998). Both species are widely distributed. Before introducing honey bees into South Greenland again, we of course considered whether honey bees might affect the bumble bee population. It is important to stress that the ratio of number insect pollinated plants to number of pollinators in artic and sub-artic regions is so large that plants in these areas produce vast surplus amounts of nectar in order to attract the few available pollinators. Thus, competition among insects for nectar does not occur in these areas. Furthermore, no diseases, pathogens or parasites can be transferred between honey bees and bumble bees. Therefore, we concluded that introducing honey bees to South Greenland would not harm the bumble bee population.
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