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POLLINATION ECOLOGY OF LABIATAE IN A
PHRYGANIC (EAST MEDITERRANEAN) ECOSYSTEM!

THEODORA PETANIDOU AND DESPINA VOKOU?
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This study was conducted in a phryganic (East Mediterranean) ecosystem at Daphni, near Athens, Greece. The Labiatae,
represented by ten species belonging to nine genera, dominate in this ecosystem type. They flower from February to July.
Both flowering time and nectar quantity are related to the species ability to tolerate intense water stress. Labiatae are visited
by 201 insect species. Of these, 43 are exclusively supported by the family and 37 are monotropous. Solitary bees (mainly
Anthophoridae, Megachilidae, Halictidae) constitute 47.3% of pollinators. The family is important in hosting specialized
bees (15 species) in phrygana, particularly late in the flowering season. Labiatae species form two equally represented groups
in this system; namely, the late winter-early spring (early) flowering, visited by relatively few pollinator species, and the late
spring-summer (late) flowering species, visited by numerous pollinators. This temporal distinction is accompanied by different
pollination profiles that include duration of anthesis, reward to pollinators, floral attractiveness, and flower characier
differentiation. All of these attributes are maximized in the early flowering period. This strategy suggests a mechanism for
resource partitioning at a time when the pollinator resource is limited and competition for the services of pollinators is
expected to be intense. Contrary to the current theory concerning cornucopian species, the copiously rewarding flowers of
Labiatae in phrygana are not those abundantly serviced by pollinators.

Phrygana, the most xeric type of the Mediterranean
ecosystems (syn. tomillares in Spain, batha in Israel, gar-
rigue in France, gariga in Italy, coastal sage in California),
occupies ca. 13% of the surface of Greece (Diamanto-
poulos, 1983). The main feature that characterizes this
ecosystem type is the seasonal dimorphism of the dom-
inant woody plants associated with a seasonal reduction
of their transpiring surface (Margaris, 1981). This is an
adaptive mechanism to avoid stresses imposed by sum-
mer drought, which is the prevailing element of Medi-
terranean-type climate (Aschmann, 1973). Labiatae, a
major family of aromatic plants, comprises a dominant
component in phrygana. Thymus capitatus (L.) Hoff-
manns. & Link, in particular, characterizes most of the
phrygana of Greece, providing its characteristic fragrance.

The species of Labiatae have been reported as predom-
inantly bee-pollinated (van der Pijl, 1972; Stebbins, 1974;
Faegri and van der Pijl, 1979). In the Mediterranean re-
gion, in particular, solitary bees constitute the majority
of Labiatae pollinators (Herrera, 1987; Shmida and Du-
kas, 1990; Dafni, 1991). Solitary bees have a short life
span of only a few weeks, which restricts them to specialize
on very few plant species (Linsley, 1958; Heinrich, 1976;
Eickwort and Ginsberg, 1980; Schemske, 1983). Labiatae
constitute the majority of the consistent nectar producers
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in the Mediterranean region (Herrera, 1985; Petanidou
and Vokou, 1990; Petanidou, 1991b). Therefore, they are
the main source of water and nutrients for numerous
native bees in an area characterized by water shortage.
The pollination ecology of Labiatae in phrygana was
investigated to elucidate 1) their remarkable contribution
in this ecosystem type, 2) their importance as bee hosts
(solitary/specialists, in particular) and nectar/water sup-
pliers to pollinators in an arid environment, and 3) the
pollination-based relationships among them and between
them and their pollinators in a community context. We
focused primarily on strategies employed by sympatric
species of relatively similar morphology to partition the
available pollinator resource and minimize competition.

MATERIALS AND METHODS

Site—This study was conducted at Daphni, Greece,
situated about 10 km west of the center of Athens, in the
area of the ““Diomedes Botanical Garden of the University
of Athens’ reserve. Phrygana is the dominant ecosystem
type of the reserve and covers 130 ha. The substrate is
calcareous and stony. The study was conducted in a 30-
ha section of the reserve at 135-215 m, from April 1983
to May 1987.

Plant species—Ten Labiatae species occur in the study
area. These are Lamium amplexicaule L. ssp. amplexi-
caule, Salvia verbenaca L., S. triloba L. fil., Phlomis fru-
ticosa L., Prasium majus L., Satureja thymbra L., Stachys
cretica L. ssp. cretica, Teucrium polium L., Ballota ace-
tabulosa (L.) Bentham, and Thymus capitatus (L.) Hoff-
manns. & Link. The features recorded were corolla color,
size, depth, essential oil production, nectaramount, flower
height, flower cover, flower life span, and duration of
anthesis. The sample for color, size, and depth assign-
ments consisted of 20 flowers that were collected at ran-
dom from different individuals occurring in the most
densely populated area of the study site for each species.






