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Summary

To recognise the main pollinators of 32 species from Lamiaceae family, the
observations on a composition of insects, working on flowers of that plants, were carried
out. The following groups of visitors were distinguished: honey bees, bumblebees, solitary
bees, flies and butterflies. In 1995-1997 the studies were carried out in the collection of
melliferous plants, in the ISK Pulawy

It was found that 23 from 32 observed plant species were mainly visited by honeybees
which accounted for 46-100% of all pollinators. Honey bees were the principal pollinators
of: Marrubium vulgare L., Nepeta nuda L., Pycnanthemum californicum Torr., Elsholtzia
cristata Willd., Lavandula angustifolia Mill., Origanum vulgare L., Hyssopus officinalis
L., Agastache anethiodora (Pursh.) Kuntze, Leonurus sibiricus L., Salvia nemorosa L.,
Satureja hortensis L., Salvia officinalis L., Agastache nepetoides (L.) Kuntze, Physostegia
virginiana Benth., Nepeta cataria L. var citriodoris Dum., Salvia verticil/ata L., Leonurus
cardiaca L., Dracocephalum moldavicum L., Phlomis tuberosa L., Ballota nigra L.,
Mentha piperita L., Agastache rugosa Kuntze and Stachys recta L. The contribution of the
other groups of pollinators varied, depending on plant species.

Bumblebees were the main pollinators of Prunella vulgaris L. (99% of all visitors),
Teurcium scorodonia L. (80%), and Monarda hybrida hort., Melissa officinalis L. and
Lamium album L. (approx. 70%). Flies mainly occurred on Mentha L. flowers. They were
74,5% of all visitors of M longifolia (L.) Huds. and approx. 58-59% of pollinators of M
rotundifolia (L). Huds. and M arvensis L. The percentage of honeybees was also high and
ranged from 25 to 41%. Flowers of M piperita L. were more attractive for honeybees
(55%) than for flies (43%). Every year, only Nepeta grandiflora M. B. was visited
similarly abundantly by bumblebees (30%), solitary bees (27%), honeybees (22%), but less
frequently by butterflies (16%) and flies (approx. 5%).

Keywords:Lamiaceae, forage by bees, bee flow

INTRODUCTION
In Lamiaceae family there are numerous species supplying a food flow

for honeybees and wild pollinating insects. However, specific structures and
different sizes of these plants' flowers cause that they are visited by particular
groups ofpollinators (F a e gri and van d er P ij I 1979, Ri c c i ar d e 11i
1983, Li p in s k i 1982, Cr u d e n et al. 1984, Tanacs and Gulyas
1986, Petanidou and Yokou 1993). According to Ja b Lo ri s k i and
S z k I an 0w sk a (1997) the ratios of pollinating insects on plants depend not
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only on a degree of plant-insects adaptation. The important factors are the
weather conditions affecting a flowering process and nectar production in
plants as well as flight conditions for insects. The occurrence of different
groups of pollinators in a particular area also plays significant role.

The aim of this paper is to determine a percentage of various groups of
insects pollinating 32 plants species from Lamiaceae family cultivated in the
same conditions.

MATERIAL AND METHOD
In the years 1995-1997 investigations were carried out in a melliferous

plants collection in the ISK Pulawy. Thirty-two species from 23 genera from
Lamiaceae family were observed (Fig. I, Nos. I to 32). The area of
experimental plots ranged from 4 to 6(8) m2• During a blooming period plants
of all species covered the soil surface with a dense carpet. Fertiliser
(2-3 kg a-I) was applied once in springtime. During summer the plots were
weeded by hand, as needed.
, Every year, during 3-5 fine days, in a peak of flowering of each studied
species, the insects' visits on plots were observed. On each experimental plot
the I m2 area was designated, on which in one-hour intervals (between 4.00h
to 21.00h Eastern European Time), the simultaneously foraging insects were
counted. The following groups of pollinators were distinguished: honey bees,
bumblebees, solitary bees, flies and butterflies.

RESULTS
The mean values obtained in the course of 3 years of study allowed to

determine the percentage of main insects that visited each of 32 investigated
plant species (Fig. I) as well as to classify all observed plants into 3 groups,
depending on their principal pollinator. The first group (I group) contains
species flowers of which are visited mainly by honeybees. The majority of
studied plants belong to this group (Fig.I, Nos. 1 to 23). Honey bees definitely
dominated on flowers of Marrubium vulgare, Nepeta nuda, Pycnanthemum
californicum, Elsholtzia cristata, Lavandula angustifolia and Origanum
vulgare where they were almost 100% of all visiting insects. These insects
were approx. 90% of pollinators of Hyssopus officinalis, Agastache
anethiodora, Leonurus sibiricus, Salvia nemorosa, Satureja hortensis, Salvia
officinalis, Agastache nepetoides and Physostegia virginiana flowers.
However, the flowers of Nepeta cataria var. citriodoris, Salvia verticil/ata,
Leonurus cardiaca and Dracocephalum moldavicum, pollinated by honeybees
in approx. 80%, were also attractive to bumblebees (15-20% of all visiting
insects) and to a few flies (1-5% of insects). On the plants of Phlomis tuberosa
and Ballota nigra honeybees were 60-70% of foraging insects, but also
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Fig.1. The composition of pollinating insects (in %) on flowers of studied plants
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The composition of pOllinating insects (in %) on flowers of studied plants
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bumblebees (approx. 20%), solitary bees (3-8%), flies (5-10%) and a few
butterflies were observed. In the case of Mentha piper ita, Agastache rugosa
and Stachys recta honeybees were still principal pollinators but their
percentage was lower and reached 46-55% of all insects. However, on those
plants flies and bumblebees were relatively numerous.

Into the second group (group 11)can be included plants visited mainly by
bumblebees (Fig. 1, Nos. 24 to 28): Prunella vulgaris (98.8%), Teucrium
scorodonia (79.7%), Monarda hybrida (70.5%), Melissa officinalis (70.3%),
Lamium album (69,9%). The contribution of the other insects ranged from 1 to
20(30)%. Exceptionally, on flowers of Nepeta grandiflora (Fig. 1, Nos. 29) all
groups of pollinating insects occurred in a higher percentage. This species was
almost equally frequently visited by bumblebees (30,3%), solitary bees
(26.7%), honey bees (21.8%) while butterflies (15.7%) and flies (5.5%) were
less abundant. On flowering plants the following species of bumblebees were
observed: Bombus terrestris, B. lucorum, B. lapidarius, B. pascuorum, B.
ruderarius, B. pratorum and B. hypnorum.

The third group (group Ill) includes plants visited mainly by flies. Here
belong species from the genus Mentha L. (Fig. 1, Nos. 30 to 32). The
contributions of flies as pollinators of Mentha longifolia, M rotundifolia and
M arvensis were 74.5%, 59.3% and 57.7%, respectively. The percentage of
honey bees was also high and ranged from 25 to 41%. Bumblebees occurred
rather sporadically (0.6-1.1 %). They were never observed on flowers of M
rotundifolia. Only flowers of M piperita were more attractive for honeybees
(55.3% of all pollinators) than for flies (42.6% of visiting insects). So this
species, as the only one from Mentha genus, is included into group I (Fig. 1,
Nos. 21).

The contribution of honey bees as pollinators of studied representatives of
genera Agastache Clayton ex Gronov., Salvia L. and Nepeta L. varied. Among
3 species of Agastache (Fig. 1, Nos. 8, 13, 22) honeybees were observed
mainly on A. anethiodora and A. nepetoides, where they were over 90% of all
foraging insects. However, those bees were less abundant of A. rugosa flowers
(54.0%), but bumblebees (42.5%) always frequently visited this species. It
may be connected with the long floral tube characteristic of A. rugosa flowers
which makes nectar hardly accessible for honey bees but easily obtainable for
bumblebees. All studied species of Salvia were preferred by honeybees (Fig.
1, Nos. 10, 12, 16). Their percentage on S. nemorosa and S. officinalis flowers
was approx. 91% of all insects while on S. verticillata it was 80.5%.
Additionally, S. verticil/ata flowers were also frequently visited by
bumblebees (19.5%) which worked on S. nemorosa and S. officinalis only
sporadically (5-8%). Solitary bees and flies occurred rarely (1.9% of insects)
only on plots where S. officinalis grew.

299



Flowers of three Nepeta species were also unequally attractive for
different group of pollinating insects (Fig. 1, Nos. 2, 15, 29). Honeybees
foraged most readily on N. nuda and N. cataria var. citriodoris (83-99%). On
flowers of N. grandiflora, where nectar is deeply hidden, honeybees were only
21.8 % of all visiting insects.

DISCUSSION
Flowers of 32 observed Lamiaceae species were visited and pollinated by:

honey bees, bumblebees, solitary bees, flies and rarely by butterflies. Such
different groups of pollinators were reported earlier in papers concerning
pollination aspects in Lamiaceae family (R i c cia r dell i 1983, er u den et
al. 1984, Tan a c s and G u 1y a s 1986, H e rr era 1990, Pet ani d 0 u and
V 0 k 0 u 1993). In Pulawy, where experimental plants were grown and honey
bees occurred abundantly, the workers of honey bees were the principal
pollinators for 23 of investigated Lamiaceae species. The data obtained for
Nepeta nuda, Origanum vulgare, Lavandula angustifolia, Satureja hortensis,
Pycnanthemum californicum, Agastache anethiodora, Salvia officinalis
correspond with earlier observations made by (1989-1997) and
Ri c car dell i (1983).

The data concerning plants recognised in this study as definitely preferred
by bumblebees (Prunella vulgaris, Teurcium scorodonia, Monarda hybrid a,
Lamium album) are in agreement with results reported by other authors
(L i pin ski 1982, R us z k 0w ski at al. 1997ab,W r 6 b 1e w s k a 1999).

Flies worked most readily on flowers of Mentha longifolia, M arvensis
and M rotundifolia. Those three species were also visited abundantly by
honeybees. In the case of Mentha piperita honeybees were even predominant.
The attractiveness of Mentha flowers to flies was described by F a e g r i and
van der Pijl (1979). Li p in s k i (1982) highlights that if Mentha plants
grow on bigger areas their flowers may attract also honeybees. Jab Ion ski
(1989a) observed frequent visits of honeybees on flowers of Mentha piper ita
and M longifolia.

CONCLUSIONS
The contribution of different groups of insects pollinating 32 studied

species from Lamiaceae family varied. In the case of 23 species predominant
pollinators were honeybees. They were from 46 to 100% of all insects visiting
flowers of those plants.

Bumblebees visited mainly 5 Lamiaceae species (70-99% of all insects)
whereas flies were principal pollinators only for 3 species (60-75%). Solitary
bees and butterflies occurred sporadically.
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OWADY ZAPYLAJl\CE NA KWIATACH 32 GATUNKOW
Z RODZINY LAMIACEAE

Boiek M.

Streszczenie

W rodzinie Lamiaceae jest wie1e cennych roslin dostarczajacych pozytku pszczole
miodnej i dzikim owadom zapylajacym. Jednak specyficzna budowa i zroznicowana
wielkosc kwiatow tych roslin decyduje, ze odwiedzane sa przez okreslone grupy owadow,
W niniejszej pracy postanowiono okreslic procentowy udzial poszczegolnych grup
owadow zapylajacych (pszczoly miodne, trzmiele, pszczoly samotnice, much6wki i
motyle) 32 gatunki z rodziny Lamiaceae uprawianych w tych samych warunkach. Badania
prowadzono w latach 1995-1997 na terenie ISK w Pulawach w kolekcji roslin
miododajnych. Na doswiadczalnych poletkach wyznaczano powierzchnie 1 m2, na ktorej
rokrocznie przez 3-5 pogodnych dni w okresie pelni kwitnienia kazdego gatunku rosliny,
Iiczono eo godzine od 4 do 21 (czasu wschodnio-europejskiego) pracujace owady.
Stwierdzono, ze sposrod wytypowanych 32 gatunkow az 23 odwiedzala glownie

pszczola miodna, na ktorych udzial jej w ogolnej Iiczbie zapylaczy wynosil od 46-100%.
Zdecydowanie dominowala ona (87-100%) na kwiatach Marrubium vulgare L., Nepeta
nuda L., Pycnanthemum californicum Torr., Elsholtzia cristata Willd., Lavandula
angustifolia Mill., Origanum vulgare L., Hyssopus officinalis L., Agastache anethiodora
(Pursh.) Kuntze, Leonurus sibiricus L., Salvia nemorosa L., Satureja hortensis L., Salvia
officinalis L., Agastache nepetoides, a takze Physostegia virginiana Benth. Kwiaty
natomiast Nepeta cataria L. var citriodoris, Salvia verticil/ata L., Leonurus cardiaca L.,
Dracocephalum moldavicum L., Phlomis tuberosa L. i Ballota nigra L. pszczola miodna
odwiedzala w 61-83% surny wszystkich obserwowanych owadow. Na poletkach z
uprawiana Mentha piperita L., Agastache rugosa Kuntze i Stachys recta L. pszczola
miodna rowniez przewazala, ale jej udzial w oblotach byl juz nizszy i wynosil 46-55%
ogolnego skladu zapylaczy. Pozostale grupy owadow stanowily rozny procent w
zaleznosci od gatunku rosliny.
Trzmiele najliczniej, prawie w 100% odwiedzaly kwiaty Prunella vulgaris L., w 80%

Teurcium scorodonia L., i w okolo 70% Monarda hybrida hort., Melissa officinalis L. i
Lamium album L. Muchowki natomiast glownie obserwowano tylko na roslinach z
rodzaju Mentha L., wsrod ktorych kwiaty M longifolta (L.) Huds. byly odwiedzane przez
te owady w 74.5%, a M rotundifolia (L.) Huds. i M arvensis L. w okolo 58-59%.
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Pozostaly udzial, takze wysoki (41-25%) na tych trzech przedstawicielach, niemal w
calosci przypadal pszczole miodnej. M piperita L. okazala sie natomiast nieco bardziej
atrakcyjna dla pszczoly miodnej (55%) niz dla muchowek (43%). Kwiaty Nepeta
grandiflora M. B. wyjatkowo odwiedzaly w wiekszym procencie wszystkie grupy
owad6w i tak eo roku prawie jednakowo licznie oblatywaly je trzmiele (30%), pszczoly
samotnice (27%), pszczola miodna (22%), slabiej motyle (16%) i much6wki (okolo 5%).

Slowa k1uczowe: wargowe, owady zapylaiace.
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