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Introduction

Abstract

This study aimed to identify the plant species important for honey bees in the
Tekirdag region, along with their habitats and flowering periods. Field surveys
recorded 573 plant taxa from 82 families, all evaluated as major nectar and pollen
sources. Among these families, Asteraceae ranked first with 72 taxa, followed by
Fabaceae with 56 taxa and Lamiaceae with 53 taxa. Rosaceae (40 taxa),
Brassicaceae (25 taxa), Polygonaceae (22 taxa), Boraginaceae (20 taxa),
Plantaginaceae (19 taxa), Apiaceae (15 taxa), and Geraniceae (12 taxa) followed,
while other families contained fewer species. The flowering period from March to
July was defined as the natural nectar and pollen flow period, whereas the period
from mid-August to early November was considered the “scarcity period,” and the
period from November to February represented the “dearth period” for
beekeeping in the Tekirdag region. Overall, the results indicate that the
melliferous plant composition of the region is highly diverse and that bees utilize
botanical resources spread across a wide range of ecosystems. This diversity
highlights the ecological richness of the region and the importance of its varied
plant communities for sustainable apiculture.

The primary aim of beekeeping is to enable honey
bee colonies to collect nectar, pollen, and propolis
efficiently from available plant resources during the
main nectar flow period and to convert these resources
into bee products in an economical manner (Geng &
Dodologlu, 2003). This objective depends on the use of
regionally adapted bee races, modern hives, effective
colony management practices, suitable climatic
conditions, and the presence of vegetation rich in nectar
and pollen (Sirali, 1992).

Identifying the flowering periods of plant species
and understanding the timing and intensity of nectar
and pollen flow are essential for ensuring that colonies
enter the honey production period with sufficient
strength (Geng, 1990). The effective utilization of high-
yielding nectar and pollen plants plays a key role in
improving colony productivity and expanding
beekeeping activities (Oder, 1991).

The Thrace Region, particularly Tekirdag, possesses
high plant diversity due to its location at the intersection
of the Mediterranean, Euro-Siberian, and Iran-Turan
phytogeographical regions (Donmez, 1968; Korkut,
1993). The region hosts diverse vegetation types,
including coastal maquis, forests, steppes, and various
ecosystems such as meadows, agricultural lands,
wetlands, and forest edges, which together contribute
toits rich flora (Albayrak et al., 2013; Sertel et al., 2011).
Favorable climatic conditions support the development
of nectar- and pollen-rich plant communities,
contributing significantly to both stationary and
migratory beekeeping (Sirali, 1992). Moreover,
intensive agricultural practices, particularly sunflower
and canola cultivation, provide important food sources
for honey bees (Kayral & Kayral, 1989).

Nectar and pollen source plants are vital for
ecosystem functioning and constitute the main food
resources for bees. Although these plants have long
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been recognized by beekeepers, systematic scientific
studies have intensified in recent decades, especially in
Tirkiye, providing valuable data on plant diversity,
habitats, flowering periods, and the botanical origin of
honey (Karaca, 2008; Kopytina et al., 2019; Sorkun &
Dogan, 1994). Despite its high ecological potential,
information on the plant species used by bees in
Tekirdag, along with their habitats and flowering
periods, remains limited. Therefore, the aim of this
study is to identify the plant species important for
beekeeping in the Tekirdag region and to contribute to
the effective use of nectar, pollen, propolis, and
honeydew resources for sustainable beekeeping
development.

Material and Methods
Study Area

Tekirdag is located in northwestern Tiirkiye within
the Thrace region on the European side of the Marmara
Region. The province is bordered by the Black Sea and
the Sea of Marmara and lies in a transitional zone
influenced by both continental and maritime climates
(Albayrak et al., 2013). Tekirdag is situated between
26°43'-28°08' E and 40°36°-41°31' N, with a coastline of
135.5 km (Anonymous, 2024). Covering an area of 6 339
km?, the province has gently undulating terrain with
elevations generally ranging from 150 to 200 meters.
Major topographic features include the Tekir

Mountains, reaching 945 meters at Mount Ganos, and
the Istranca Mountains in the eastern part of the
province. Coastal plains and fertile alluvial lands along
river valleys are important landscape elements shaping
land use in the region (Albayrak et al., 2013;
Anonymous, 2024; Anonymous, 2025).

Climate

Tekirdag has a transitional climate shaped by
Mediterranean and continental influences. Coastal
areas are generally mild and humid, while inland regions
experience hot, dry summers and cold, rainy winters.
The annual mean temperature is 13-14 °C, and annual
precipitation ranges from 550 to 650 mm (Anonymous,
2023). The Marmara climate is dominant around the Sea
of Marmara, whereas Black Sea climatic characteristics
are observed along the northern coast (Korkut, 1993).

Data Collection

This study was conducted within the borders of
Tekirdag Province between 2021 and 2025. The
research material consisted of plant species visited by
honey bees for the collection of nectar, pollen, propolis,
and honeydew.

The study area encompassed the districts of
Sileymanpasa, Muratli, Malkara, Hayrabolu, Sarkdy,
Marmara Ereglisi, Corlu, Ergene, Cerkezkdy, Kapakli, and
Saray, each characterized by distinct ecological
conditions (Figure 1).
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Figure 1. Map of the research area
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Within this framework, the study aimed to
evaluate the potential of nectar- and pollen-producing
plant diversity, shaped by edaphic, topographic,
geographic, and climatic factors, in terms of beekeeping
activities. Considering that beekeepers tend to prefer
regions with high plant diversity, the research was
designed to include areas within the province where
apicultural activities are most intensive (Bakoglu et al.,
2013; Ozgokee et al., 2024; Oztiirk & Gérhan, 2021; Yigit
etal., 2023).

Field studies were conducted regularly at weekly
intervals from the beginning to the completion of the
research throughout the vegetation period, which
covers the spring, summer, and autumn seasons
depending on climatic conditions (Bakoglu et al., 2013;
Deveci et al.,, 2012; Karaca, 2008; Yigit et al., 2023;
Zengin, 1998).

In the research locations, a method based on the
direct observation of the plant species visited by honey
bees was used to identify nectar- and pollen-source
plants (Manincor et al., 2020; Seeley, 1995; Tomanova,
1981). It has been reported that the direct observation
method is one of the primary approaches commonly
used to confirm the interactions of honey bees with
specific plant species and to reliably reveal nectar and
pollen sources (Crone et al., 2022; Prendergast et al.,
2020; Winston, 1987).

Within this scope, periodic observations were
conducted throughout the vegetation season in the
designated areas, and nectar and pollen source plants
visited by honey bees were identified through direct
observation (Akyildirrm Begen et al., 2025; Baydar &
Gurel, 1998; Behget & Yapar, 2019; Cogen et al., 2014;
Deveci et al., 2012; Karaca, 2008; Karaca et al., 2006;
Ozgokge et al., 2024; Prendergast et al., 2020; Yigit et al.,
2023; Zengin, 1998).

As part of the field studies conducted, observations
and examinations of flora identified and recorded the
families, as well as the Latin and Turkish names, of plant
species serving as nectar and pollen sources visited by
honey bees. Additionally, the habitat characteristics and
flowering periods of these plants were examined and
documented. Plants that could not be identified in the
field were diagnosed using photographic records and
collected samples (Akyildirim Begen et al., 2025; Baydar
& Girel, 1998; Behget & Yapar, 2019; Cocen et al., 2014;
Deveci et al., 2012; Karaca, 2008; Karaca et al., 2006;
Ozgokge et al., 2024; Yigit et al., 2023; Zengin, 1998).

Plant identification was based on national and
international references, including Anonymous (2005,
2008), Bischof (1978), Davis (1965-1988), Donmez
(1968), Garcke (1972), and Heeger (1989), and was
supported by herbarium specimens from The Trakya
University herbarium (EDTU, 2025) and The Turkish
Plants Data Service (TUBIVES, 2025).

Data Analysis

Data obtained from field studies were evaluated in
detail, taking into account the families, species, Latin

and English names of the plants, habitat characteristics,
and flowering periods. Within this scope, it was aimed
to comprehensively reveal the diversity of plants in the
region that are important as sources of nectar, pollen,
honeydew, and propolis for honey bees.

Descriptive  statistics, including ratios and
percentages, were used to evaluate plant species
important for honey bees in the Tekirdag region
(Yildirnm & Dere, 2005). ArcGIS 10.8 was used for map
production, while split circle and bar charts were
generated using Microsoft Excel.

Family-level totals and composition ratios of the
surveyed plant species were calculated, and percentage
distributions reflecting honey bee preferences for
nectar and pollen sources were determined.

The identified plant species were organized by
family and presented in a table in alphabetical order,
including Latin and English names, habitats, and
flowering periods. Pie charts show the proportions of
species within families, and bar charts illustrate monthly
flowering distributions. The results regarding nectar,
pollen, propolis, and honeydew sources were also
compared with findings from similar studies in other
provinces.

Results and Discussion

As a result of the study, Table 1 presents the
families, Latin and English names, habitats, and
flowering periods of the main nectar, pollen, propolis,
and honeydew sources preferred by honey bees in both
cultivated and natural vegetation of the Tekirdag region.

Families and Species of Melliferous Plants

As a result of the study in the Tekirdag region, 573
taxa from 82 families were identified among cultivated
crops and natural vegetation, serving as primary sources
of nectar, pollen, propolis, and honeydew for honey
bees (Figure 2).

In this study, 573 taxa from 82 families were
identified, exceeding the numbers reported in many
previous studies. For comparison, earlier research
recorded 173 taxa from 33 families across Tirkiye (Ekim,
1987); 105 taxa from 25 families in Erzurum (Zengin,
1998); 91 taxa from 23 families in Cine—Karpuzlu, Aydin
(Karaca et al., 2006); 233 taxa from 34 families in Ordu
pastures (Deveci et al., 2012); 80 taxa in Bingol (Bakoglu
et al., 2013); 45 taxa from 19 families in Gimushane
central villages (Cocen et al., 2014); 207 taxa from 59
families around Hasanlar Dam, Diizce (Giines Ozkan et
al., 2016); 211 taxa from 29 families in Bingdl Matan
Mountain (Behget & Yapar, 2019); 98 taxa from 33
families on lIsiklar (Ganos) Mountain, Tekirdag (Safak
Odabasi et al., 2020); 531 taxa from 45 families in Yozgat
(Tastan, 2021); and 216 taxa from 63 families in
Kastamonu’s chestnut forests (Yigit et al., 2023).
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Table 1. Important plant species used by honeybees in the Tekirdag region, their habitats, and flowering periods.

. Flowering
Family Taxon English name Habitat Period
\Adoxaceae Sumbucus ebulus Dwarf elder Forest edges June-July
Sambucus nigra Elderberry Forest edges May-July
Chenopodium album Lamb's quarters Agricultural areas July-August
Chenopodium ficifolium Fig-leaved goosefoot Roadside, cultivated fields May-July
\Amaranthaceae |chenopodium foliosum Leafy goosefoot Pasture and stony area May-July
Chenopodium glaucum Oak-leaved goosefoot Cultivated field edge May-July
Galanthus elwesii Giant snowdrop Forests, Shrublands, February-March
Amaryllidaceae |Leucojum aestivum Summer snowflake Cultivated field edge February-March
Pistacia terebinthus Turpentine tree Slopes, maquis March-April
\Anacardiaceae |Rhus coriaria Sumac Open areas February-March
Rhus cotinus Smoke tree Steppe fields February-March
Bifora radians Rayed bifora Cultivated field edge April-August
Bupleurum asperuloides Prickly thoroughwax Open areas February-March
Bupleurum euboeum Euboean thoroughwax Sandy area, slope June-September
Bupleurum flavum Yellow thoroughwax Shrublands and steppes June-August
Bupleurum intermedium Intermediate thoroughwax | Meadows and shrubs April-July
Bupleurum odontites Toothed thoroughwax Shrubs and Meadows April-July
Conium maculatum Poison hemlock Cereal fields February -March
lApiaceae
Daucus carota \Wild carrot Meadows, Slopes February -March
Eryngium campestre Field eryngo Dry and grassy places June-September
Eryngium maritimum Sea holly Coasts, Shores June-September
Falcaria vulgaris Sickleweed Forest and shrubland June-August
Ferula communis Giant fennel Forest and Shrublands April-June
Heracleum sphondylium Hogweed Watersides, Riverbanks March-June
Torilis arvensis Spreading hedgeparsley Shrublands, Thickets June-August
Turgenia latifolia Broadleaf turgenia Cultivated areas April-June
IApocynaceae Nerium oleander Oleander Parks and Gardens June -September
lAquifoliaceae |llex aquifolium English holly Semi-shady areas April-June
\Araliaceae Hedera helix English ivy Humid forests August-September
\Asclepiadaceae |Periploca graeca Silk vine Dry, humid forests April- June
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Table 1. (continued)

. Flowering
Family Taxon English name Habitat Period
Muscari neglectum Grape hyacinth Wetlands March-May
Scilla bifolia Two-leaved squill Forests, pastures February-March
Asparagaceae  |ornithogalum montanum Mountain star-of-Bethlehem|Shrublands, Thickets, March-May
Ornithogalum nutans Drooping star-of-Bethlehem [Meadows, pastures March-May
Asphodelus aestivus Summer asphodel Cultivated fields, Farmlands |March-June
Achillea coarctata Tall yarrow Pasture and roadside May-July
Achillea millefolium Common yarrow Pasture and roadside April-September
Anthemis chia Greek chamomile Pasture and roadside April-September
Anthemis tinctoria Golden marguerite Pasture and roadside May -August
Aster tripolium Sea aster Open lands May -August
Bellis perennis Common daisy Open areas May-September
Carduus acicularis Needle thistle Destroyed/Degraded land April-June
Carduus candicans Woolly thistle Roadsides, Waysides May-June
Carduus nutans Musk thistle Rocks, Rocky places, fields June-September
Carduus crispus Curly thistle Pasture and roadside May-June
Carduus pycnocephalus Plymouth thistle Rocky and cultivated land April-June
steraceae Centaurea cyanus Cornflower Forest April-June
Centaurea diffusa Diffuse knapweed Dry forests May-July
Centaurea iberica Iberian knapweed Roadsides, Waysides May-July
Centaurea spinosa Spiny starthistle Dunes May-July

Centaurea solstitialis

Yellow starthistle

Rocks, Rocky places

June-September

Centaurea virgata

Virginian knapweed

Shrublands and slopes

June-July

Chondrilla juncea

Rush skeletonweed

Uncultivated lands,

July-September

Chrysanthemum coronarium

Crown daisy

Field and roadside

June-August

Cichorium intybus

Chicory

Steppe areas

April-June

Cirsium arvense

Creeping thistle

Open areas

June-August

Cirsium baytopae

Baytop's thistle

Open areas

June-August

Cirsium steirolepis

Steironema thistle

Forest clearings

July-August

Cirsium vulgare

Spear thistle

Forest clearings

July-October

Cota tinctoria

Golden fleece

Stony, roadsides

May-August

Crepis foetida

Stinking hawk's-beard

Shrubland, Forests

May-October
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Table 1. (continued)

Family Taxon English name Habitat Flg::(ieor:;ig
Crepis micrantha Small-flowered hawk's- Shrublands, Bushy areas April-June
beard

Crepis nicaeensis Nice hawk's-beard Shrublands, Bushy areas April-June
Crepis pulchra Pretty hawk's-beard Forest clearings May-July
Crepis sancta Holy hawk's-beard Roadside, cultivated fields February-August
Crepis setosa Bristly hawk's-beard Roadside, Shrublands, May-July
Crepis vesicaria Bladder hawk's-beard Uncultivated lands, May-July
Crepis zacintha Zaconian hawk's-beard Roads and Stream sides May-June
Cyanus depressus Depressed cornflower Cultivated lands May-July
Cyanus triumfettii Triumfett's cornflower Forest and groves May-August
Doronicum orientale Oriental leopard's bane Forest and Shrublands April-May
Echinops albidus Silver globe thistle Rocks, Rocky places July-August
Echinops microcephalus Small-headed globe thistle |Uncultivated lands, July-September
Echinops ritro Globe thistle Rocky areas August-September

steraceae Echinops spinosissimus Spiny globe thistle Rocky areas July-September

Eupatorium cannabinum Hemp agrimony Wetlands July-October
Glebionis segetum Corn marigold Cultivated land borders March-June
Helianthus annuus Common sunflower Cultivated July-August
Helianthus tuberosus Jerusalem artichoke Cultivated August-September
Inula viscosa Sticky fleabane Steps June-July

Uurinea macrocalathia Large-headed jurinea Fields, Rocks, Rocky places May-June

Lactuca saligna

Willowleaf lettuce

Fields, slopes

July-September

Chrysanthemum x
morifolium

Florist's chrysanthemum

Gardens and parks

October-November

Lactuca scariola

Prickly lettuce

Cultivated field edge

June-September

Lactuca serriola

Prickly lettuce

Roadsides, Waysides

June-September

Lactuca tatarica

Blue lettuce

Seaside, Coast

July-August

Lactuca viminea

Vimineous lettuce

Roadside, slopes

July-September

Lappa officinalis Burdock Open areas June-September
Matricaria chamomilla German chamomile Open areas March-May
Onopordum tauricum Tauric cottonthistle Roadside June-July
Sanchus arvensis Perennial sowthistle Cultivated plants May-July

Scolymus hispanicus

Spanish oyster plant

Roadside, fallow lands

June-August

Scolymus maculatus

Spotted oyster plant

Fields and Seaside, Coast

May-August
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Table 1. (continued)

. Flowering
Family Taxon English name Habitat period
Senecio vulgaris Common groundsel Cultivated plants March-August
Silybum marianum Milk thistle Roadsides, Waysides April-May
Tagetes patula French marigold Parks and Gardens June-October
Taraxacum officinale Common dandelion Meadows and pastures April-May
Taraxacum turcicum Turkish dandelion Meadows and pastures April-June
Tragopogon balcanicus Balkan salsify Cultivated land July-August
Tragopogon dubius Yellow salsify Cultivated land May-July
Asteraceae
Tragopogon porrifolius Salsify Cultivated land June-September
Tussilago farfara Colt's-foot Humid areas, Damp areas April-May
Veronica persica Persian speedwell Humid areas, Damp areas May-August
Xanthium orientale Eastern cocklebur Roadsides, Waysides June-October
Xanthium spinosum Spiny cocklebur Uncultivated lands August-October
\Xanthium strumarium Common cocklebur Cultivated lands June-September
\Xeranthemum annuum Annual everlasting Humid areas, Damp areas June-September
Berberis aquifolium Oregon grape Parks and Gardens March-April
Berberidaceae
Nandina domestica Heavenly bamboo Roadside and watersides March-November
\Alnus glutinosa Common alder Forests March-April
Betula alba Silver birch Humid and cool places April-May
Betulaceae Carpinus betulus European hornbeam Forests April-May
Corylus avellana Common hazel Maquis, Forests April-May

Bignoniaceae

Campsis radicans

Trumpet vine

Shrublands, Thickets

August-October

Boraginaceae

\Anchusa azurea Azure alkanet Open fields April-July
\Anchusa gmelinii Gmelin's alkanet Open lands June-July
\Anchusa leptophylla Narrow-leaved alkanet Sandy areas, steppes June-July
\Anchusa officinalis Common bugloss Open fields April-July
\Anchusa procera Large blue alkanet Uncultivated lands, April-July
\Anchusa stylosa Stylose alkanet Steps April-June

Borago officinalis

Common borage

Degraded oak woods

June-October

Cerinthe major Honeywort Humid areas, Damp areas May-June
Cynoglossum creticum Cretan hound's-tongue Rocky slopes March-May
Cynoglossum officinale Hound's-tongue Abies forest March-June

Echium angustifolium

Narrow-leaved viper's bugloss

Shrublands, Thickets, maquis

March-August
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Table 1. (continued)

. Flowering
Family Taxon English name Habitat period
Echium italicum Italian viper's bugloss Slopes, roadside May-August
Echium plantagineum Purple viper's bugloss Pastures, cultivated lands March-September
Echium vulgare Viper's bugloss Shrublands, Thickets May-August
Heliotropium europaeum European heliotrope Uncultivated lands June-September
Myosotis alpestris Alpine forget-me-not Meadows and slopes April-May
Boraginaceae Myosotis arvensis Field forget-me-not Cultivated lands April-July
Myosotis litoralis Coastal forget-me-not Sandy areas April-July
Myosotis stricta Strict forget-me-not Dry areas April-June
Onosma heterophylla Variable alkanet Forest, Thickets March-May
Barbarea plantaginea Jersey bittercress Humid pastures April-June
Barbarea vulgaris Winter cress Cultivated field edge April- May
Brassica campestris Field cabbage Cereal fields, Croplands March-May
Brassica napus Rapeseed Cultivated March-April
Brassica nigra Black mustard Cultivated field edge March-May
Brassica tournefortii Mediterranean mustard Cultivated field edge March-May
Brassica oleracea Wild cabbage Cultivated March-April
Cardamine bulbifera Bulbous bittercress Shady wetlands April-June
Cardamine hirsuta Hairy bittercress Humid areas, Damp areas April-June
Cardamine pratensis Cuckooflower Pasture, meadow April-May
Brassicaceae
Cardamine tenera Lesser bittercress Meadow, waterside April-May
Diplotaxis tenuifolia Wall rocket Uncultivated lands, March-May
Eruca vesicaria Rocket Cultivated fields, Farmlands  |March-May
Isatis tinctoria Woad Mountainous areas May-August
Lepidium draba Hoary cress Uncultivated lands, April-June
Matthiola fruticulosa Sad stock Seaside tree April-May
Matthiola incana Hoary stock Garden, roadsides March-May
Matthiola tricuspidata Three-horned stock Coastal dunes March-May
Myagrum perfoliatum Musk weed Cultivated field edge May-June
Raphanus raphanistrum Wild radish Roadsides, Waysides April —June
Rapistrum rugosum Bastard cabbage Cultivated fields, roadside April-June
Rorippa thracica Thracian yellowcress Meadows April-June

Sinapis alba

White mustard

Roadsides, Waysides

February-April
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Table 1. (continued)

. Flowering
Family Taxon English name Habitat period
Sinapis arvensis Charlock Roadsides, Waysides April —June
Brassicaceae Sinapis nigra Black mustard Range May-July
Campanula lingulata Lingulate bellflower Meadow, mountain slopes May June
Campanulaceae \Campanula rapunculus Rampion bellflower Forest, Shrublands, Thickets [May-July
Humulus lupulus Common hop Forest clearing May-July

Caprifoliaceae

Centranthus ruber Red valerian Parks and Gardens June-August
Lonicera hellenica Greek honeysuckle Gardens May-July
Lonicera periclymenum Woodbine Gardens May-July

Lomelosia argentea

Silver scabious

Step and Rocky places

May-September

Sambucus nigra

Elderberry

Forest

May-June

Scabiosa argentea

Silver scabious

Fields, steppes

May-September

Scabiosa atropurpurea

Sweet scabious

Roadsides, Waysides

May-July

Scabiosa sicula

Sicilian scabious

Riverbanks, Stream sides

May-September

Scabiosa triniifolia Three-leaved scabious Roadside, slopes May-August
Tuberaria guttata Spotted rockrose Forest clearing April -May
Valeriana officinalis Common valerian Humid places April-June
\Agrostemma githago Corn cockle Cereal field, meadows May-June
Saponaria officinalis Soapwort Cereal field, meadows May-June
Silene vulgaris Bladder campion Grove May-June
Caryophllaceae Stellaria holostea Greater stitchwort Roadside April-May
Stellaria media Common chickweed Cultivated lands and gardens |April-June

Stellaria neglecta

Lesser stitchwort

Roadside, meadows

February-June

Stellaria pallida Pale stitchwort Forest clearing May-June
Chenopodiaceae |Salicornia fruticosa Shrubby glasswort Coasts, Shores August-October
Cistus creticus Cretan rockrose Maquis, Macchie June-July
Cistus parviflorus Small-flowered rockrose Stony, dry slopes March-April
Cistaceae Cistus salviifolius Sage-leaved rockrose March-May
Fumana laevis Smooth fumana Maquis, Macchie May-August
Helianthemum salicifolium  |Willow-leaved rockrose Step and Rocky places April-August
Calystegia sepium Hedge bindweed Step and Rocky places June-July
Chenopodiaceae convolvulus arvensis Field bindweed Maquis, Macchie May-August
Convolvulus persicus Persian bindweed Humid areas, Damp areas June-July
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Table 1. (continued)

. Flowering
Family Taxon English name Habitat period
Chenopodiaceae |Convolvulus soldenella Beach morning glory Coasts, Shores June-July

Crassulaceae

Cornus mas Cornelian cherry Coasts, Shores February-April
Cornus sanguinea Common dogwood Stony land May-June
Sedum acre Biting stonecrop Woodland, bush March-June
Sedum album White stonecrop Woodland, bush July-August
Sedum caespitosum Thick-leaved stonecrop Rocky areas April-June
Sedum grisebachii Grisebach's stonecrop Rocky areas June-July
Sedum hispanicum Spanish stonecrop Slopes April-July
Sedum litoreum Coastal stonecrop Rocky areas May-June

Sedum pellidum

Transparent stonecrop

Walls, stony area

June-August

Sedum rubens

Red stonecrop

Watersides, Riverbanks

June-August

Sedum sediforme Pale stonecrop Walls May-June
Sedum urvillei Urville's stonecrop Stony areas June-July
Byronia alba White bryony Rocky areas March-June
Citrullus vulgaris Watermelon Rocky areas June-July
Cucumis melo Melon Cereal fields, Croplands June-July
Cucumis sativus Cucumber Cultivated June-July
Cucurbitaceae Cucurbita maxima Winter squash Cultivated June-July
Cucurbita moschata Butternut squash Cultivated May-October
Cucurbita pepo Pumpkin/zucchini Cultivated June-July
Ecballium elaterium Squirting cucumber Cultivated June-July
Cupressaceae  |Juniperus oxycedrus Prickly juniper Cultivated June-July
Dipsacaceae Cephalaria syriaca Syrian cephalaria Cultivated field edge June-July
Elaeagnus angustifolia Russian olive Dry forests May-June
Elaeagnaceae  |Hippophae rhamnoides Sea buckthorn Dry forests May-June
Ebenaceae Diospyros kaki Persimmon Roadsides, Waysides May-June
\Arbutus andrache Greek strawberry tree Coasts, Shores May-June
\Arbutus unedo Strawberry tree Cultivated September-October
Calluna vulgaris Heather Maquis, Macchie August-October
Ericaceae Erica arborea Tree heath Forest and scrubland May-June

Erica manipuliflora

Manipule heath

Open fields

July-November

Erica verticillata

Whorled heath

Magquis and Forests

May-June
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. Flowering
Family Taxon English name Habitat period
Rhododendron ponticum Pontic rhododendron Forest edge May-June
Ericaceae Vaccinium arctostaphylos Caucasian whortleberry Forest edge March-May
Euphorbia amygdaloides Almond-leaved spurge Forest understory May-June
Euphorbia barrelieri Barrelier's spurge Forest understory May-June
Euphorbia characias Mediterranean spurge Steppe fields April-July
Euphorbia helioscopia Sun spurge Magquis, Macchie May-June
Euphorbiaceae Euphorbia macroclada Large-headed spurge Magquis and slopes May-September
Euphorbia myrsinites Myrtle spurge Steppe fields March-July
Euphorbia pannonica Pannonian spurge Forest and steppe May-August
Mercurialis annua Annual mercury Mountainous areas March-July
\Acacia dealbata Silver wattle Shrublands, Thickets, Steps March-April
\Albizzia julibrissin Silk tree Uncultivated lands, June-September
\Anthyllis hermannie Hermann's anthyllis Gardens June-September
\Astragalus angustifolius Narrow-leaved milkvetch Parks April-August
\Astragalus densifolius Dense-leaved milkvetch Parks May-June
\Astragalus thracicus Thracian milkvetch Damp and rocky places May-June
Bituminaria bituminosa Bitumen plant Meadow and field May-August
Cercis siliquastrum Judas tree Steppes, slopes April-May
Calicotome villosa Hairy broom Rocky, slopes March-June
Cicer arietinum Chickpea Meadows and slopes May-June
Fabaceae
Genista carinalis Cardinal broom Parks and Gardens May-June
Genista tinctoria Dyer's greenweed Scrubland and rocky area May-June
Glycyrrhiza echinata Wild licorice Cultivated June-July
Glycyrrhiza glabra Licorice Maquis areas June-July
Hedysarum spinosissimum  |Spiny hedysarum Maquis areas April-September
Hedysarum varium Variable hedysarum Open lands June-July
Lathyrus digitatus Finger vetchling Open lands April-June
Lathyrus hirsutus Hairy vetchling Open lands May-June
Lathyrus laxiflorus Sparse-flowered pea Meadows and pastures April-June
Lathyrus nissolia Grass vetchling Forests, Shrublands April-June
Lathyrus sativus Chickling pea Shrubs and meadows April-June
Lotus corniculatus Bird's-foot trefoil Forests, Shrublands, June-August
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. Flowering
Family Taxon English name Habitat period
Lotus hirsutus Hairy bird's-foot trefoil Shrublands, Meadows June-August
Lotus stepposus Steppe bird's-foot trefoil Cultivated field edge June-August
Medicago sativa Alfalfa Mountainous area, meadows |April-September
Medicago x varia Burclover Meadows and fields May-August
Melilotus alba White sweetclover Meadows May-September
Melilotus bicolor Two-colored sweetclover  (Steps March-May
Melilotus neapolitanus Neapolitan sweetclover Meadow, roadsides March-May
Melilotus officinalis Yellow sweet clover Meadows and fields June-September
Onobrychis aequidentata Even-toothed sainfoin Destroyed/Degraded land March-April
Onobrychis caput-galli Cock's-head sainfoin Roadside April-May
Onobrychis hypargyrea Silvery sainfoin Roadside, cultivated fields April-June
Onobrychis oxyodonta Sharp-toothed sainfoin Meadow, roadsides May-August
Onobrychis viciifolia Sainfoin Bush and wooded area May-June
Ononis pubensis Pubescent restharrow Meadows, fields April-June
Ononis pusilla Small restharrow Rocky, slopes May-July
Fabaceae Ononis reclinata Prostrate restharrow Scrublands, steppes April-June
Ononis spinosa Spiny restharrow Fields, meadows May-August

Phaseolus vulgaris

Common bean

Roadsides, Waysides

May -September

Pisum sativum Garden pea Shrublands, Bushy areas April-June
Robinia pseudoacacia Black locust Meadows, fields May-June
Spartium junceum Spanish broom Vacant lands May-June
Trifolium angustifolium Narrow-leaved clover Cultivated April-June
Trifolium campestre Hop trefoil Cultivated March-September
Trifolium hybridum Alsike clover Roadsides, Waysides May-August
Trifolium pratense Red clover Maquis, Macchie May-June
Trifolium purpureum Purple clover Cultivated fields, roadside March-July
Trifolium repens White clover Cultivated field edge May-June
Trifolium resupinatum Persian clover Damp places, meadows May-June
Trigonella procumbens Prostrate fenugreek Forest and meadows May-June
Vicia cracca Tufted vetch Roadside, meadows April-August
Vicia faba Broad bean Waterside, meadow March-May
Vicia hirsuta Hairy tare Meadow plant April-July
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Family Taxon English name Habitat period
Vicia sativa Common vetch Cultivated field edge May-June
Fabaceae Vigna unguiculata Cowpea Cultivated field edge April-May
Castanea sativa Sweet chestnut Cultivated June-July
Fagus orientalis Oriental beech Meadows and pastures May-June
Quercus cerris Turkey oak Meadows and pastures April-June
Quercus coccifera Kermes oak Cultivated April-June
Quercus dalechampii Dalechamp's oak Forests May-June
Fagaceae Quercus frainetto Hungarian oak Forests April-May
Quercus hartwissiana Strandzha oak Forests May-June
Quercus ithaburensis Palestine oak Forests August-September
Quercus pubescens Downy oak Forests April-May
Quercus robur English oak Forests August-September
Gentianaceae |Centaurium erythraea Common centaury Forests June-September
Geranium asphodeloides Asphodel cranesbill Forests April-June
Geranium columbinum Long-stalked cranesbill Forests April-June
Geranium dissectum Cut-leaved cranesbill Forests April-June
Geranium lucidum Shining cranesbill Mountainous areas March-May
Geranium molle Dove's-foot cranesbill Roadside, meadows March-May
Geranium purpureum Purple cranesbill Slopes, sandy areas March-July
Geraniaceae
Geranium pusillum Small cranesbill Wetland vicinity March-June
Geranium pyrenaicum Pyrenean cranesbill Roadside, rocky May-July
Geranium robertianum Herb Robert Rocky area and forest April-June
Geranium rotundifolium Round-leaved cranesbill Rocky places, Coasts, March-May
Geranium sanguineum Bloody cranesbill Wetland vicinity March-June
Geranium tuberosum Tuberous cranesbill Streamside April-June
Ribes uva-crispa Gooseberry Rocky places, Meadows May-June
Grossulariaceae |Rijbes rubrum Redcurrant Forested areas May-June
Hippocastanaceae |Aesculus hippocastanum Horse chestnut Uncultivated lands, April-May
Hypericum aucheri Aucher's St. John's wort Slopes, Rocky places May-August
Hypericum calycinum Rose of Sharon Uncultivated lands April-May
Hypericaceae  |Hypericum montbretii Montbret's St. John's wort  [Bushes, fields April -July
Hypericum pallens Pale St. John's wort Cultivated May-July
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Family Taxon English name Habitat period
Hypericum perfoliatum Perforate St. John's wort Parks and Gardens June July
Hypericum perforatum Common St. John's wort Dry habitats June-July
Hypericum rumeliacum Rumelian St. John’s-wort Dry habitats May-July
Hypericaceae Hypericum thasium Thasian St. John's wort Forest understory May-June
Hypericum triquetrifolium  |Curled-leaved St. John's wort [Damp, shady places June-July
Hypericum vesiculosum Bladder St. John's wort Places near water May-June
Crocus flavus Yellow crocus Grasslands March-April
Crocus pallasii Pallas's crocus Grasslands October-November
Gladiolus italicus Field gladiolus Grasslands February-June
Iridaceae Iris pseudacorus Yellow flag iris Grasslands May-June
Iris sintenisii Sintenis's iris Grasslands June-July
Iris suaveolens Sweet-scented iris Grasslands March-May
Vuglandaceae  Juglans regia Walnut Steps and Forests April-May
lAjuga chamaepitys Ground pine Grove and Shrublands April-July
Ajuga laxmannii Laxmann's bugle Cultivated areas April-July
\Ajuga orientalis Eastern bugle Edges of bodies of water March -June
Ballota nigra Black horehound Dry Meadows June-July
Lamium purpureum Red dead-nettle Shiny areas March-June
Lamium amplexicaule Henbit dead-nettle Cultivated February-November
Lamium garganicum Gargano dead-nettle Uncultivated lands, April-June
Lamium maculatum Spotted dead-nettle Slopes Shrublands, Thickets |March-October
Lamium purpureum Red dead-nettle Bushes and rocks March-June
Lavandula angustifolia English lavender Stony places May-June
Lamiaceae
Lavandula pedunculata French lavender Forest understory May-June
Leonurus cardiaca Motherwort Uncultivated lands, March-June
Marrubium vulgare White horehound Forests, Rocky places April-August

Melissa officinalis Lemon balm Undergrowth and pasture June-August
Mentha longifolia Horse mint Undergrowth and fields June-August
Mentha pulegium Pennyroyal Cultivated plant July-October
Mentha spicata Spearmint Maquis and undergrowth June-September
Mentha suaveolens Apple mint Maquis and undergrowth June-September

Nepeta italica

Italian catmint

Slopes

May-July
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Family Taxon English name Habitat period
Nepeta nuda Bare catmint Roadsides, Waysides June-September
Origonum vulgare Oregano Wetlands May-September
Phlomis armeniaca Armenian sage Wetlands June-August
Phlomis pungens Spiny phlomis Wetlands June-September
Prunella laciniata Cut-leaved self-heal Pastures May-July
Prunella vulgaris Common self-heal Shrublands, Thickets, slopes |May-September
Rosmarinus officinalis Rosemary Slopes April-May
Salvia fruticosa Greek sage Forest clearing March-May
Salvia glutinosa Sticky sage Woodland, rocky June-July
Salvia officinalis Common sage Step May -July
Salvia pratensis Meadow clary Forest understory May-August
Salvia rosmarinus Rosemary Forest understory April-July
Salvia sclarea Clary sage Field edge, maquis May-July
Lamiaceae Salvia verbenaca Wild clary Maquis, Macchie April-June
Salvia verticillata Whorled clary Open areas March-June
Salvia virgata Slender sage Open areas May-September

Salvia viridis

Annual clary

Meadows, fields

March June

Stachys bithynica Bithynian betony Gardens June-September
Stachys cretica Cretan woundwort Open areas May-August
Stachys maritima Coastal woundwort Forest June-September

Stachys palustris

Marsh woundwort

Forest, moist places

June-September

Stachys sylvatica

Hedge woundwort

Meadows, Thickets

June-August

Satureja hortensis

Summer savory

Steppe fields

June-September

Teucrium chamaedrys

Wall germander

Meadows, slope

June-August

Teucrium orientalis

Eastern germander

Forests and slopes

June-October

Teucrium polium

Felty germander

Coasts, Shores

June-September

Thymbra spicata Spiked savory Open areas June-July
Thymus atticus Attic thyme Forest May-August
Thymus aznavourii Aznavourii thyme Cultivated April-June
Thymus longicaulis Long-stalked thyme Forest understory April-August
Thymus comptus Comptus thyme Dry places April-August
Thymus roegneri Roegner's thyme Forest clearing March-May
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Family Taxon English name Habitat period
Thymus sibthorpii Sibthorp's thyme Shrubs and Rocky places April-June
Lamiaceae Thymus zygioides Zygoide thyme Meadow April-June
Lauraceae Laurus nobilis Bay laurel Roadsides, Waysides March-May
Allium cepa Onion Forest clearing June-August
\Asparagus acutifolius Sharp-leaved asparagus Forest clearing May-June
\Asparagus officinalis Garden asparagus Rocky slopes May-June
Liliaceae Asparagus tenuifolis Slender-leaved asparagus  |Roadsides, Waysides May-June
Colchicum turcicum Turkish meadow saffron Undergrowth September-October
Lilium Marchagon Turk's cap lily Scrublands, gardens June-July
Pancratium maritimum Sea daffodil Cultivated May-August
Linum bienne Biennial flax Forests, scrubland March-May
Linaceae Linum usitatissimum Common flax Magquis, Macchie April-June
Lythrum salicaria Purple loosestrife Maquis June-August
Lythraceae Punica granatum Pomegranate Forested areas June-July
\Abelmoschus esculentus Okra Forested areas July-August
Alcea biennis Biennial hollyhock Coasts, Shores June-September
Alcea setosa Bristly hollyhock Meadow, moist places July-September
Malvaceae \Alcea rosea Common hollyhock Cultivated June-August
Malva silvestris Common mallow Damp, shady places May-August
Tilia tomentosa Silver linden Cultivated June-July
Morus alba White mulberry Cultivated April-May
Moraceae Morus nigra Black mulberry Roadside, cultivated fields April-May
Myrtus communis Common myrtle Roadside, cultivated fields April-May
Meliaceae Melia azadarach Chinaberry tree Cultivated May-June
Nyetaginaceae |Miralabis jalapa Four o'clock flower Open areas June-October
Fraxinus ornus Manna ash Parks and Gardens April-June
Jasminum fruticans Shrubby jasmine In and around the field May-June
Jasminum officinale Common jasmine In and around the field May-July
Oleaceae Ligustrum vulgare Common privet Humid forests June-July
Olea europea Olive tree Parks and Gardens April-May
Phillyrea latifolia Mock privet Garden and roadside March-May
Syringa vulgaris Lilac Forests May-June
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Family Taxon English name Habitat period
Epilobium hirsitum Great willowherb Woodland, bush July-September
Epilobium montanum Broad-leaved willowherb Gardens July-August
Onagraceae Epilobium roseum Pale willowherb Forested areas July-August
Oenothera lindheimeri Gaura Cultivated April-September
Oenothera biennis Common evening primrose |Roadsides, Waysides July-August
Oxalidaceae Oxalis corniculata Creeping woodsorrel Gardens March-August
Glaucium corniculatum Horned poppy Wetlands June July
Glaucium flavum Yellow horned poppy Shrublands, Bushy areas June-September
Papaver argemone Pale poppy River shore May-July
Papaveraceae Papaver dubium Long-headed poppy Parks and Gardens May-August
Papaver hybridum Rough poppy Garden, roadside May-June
Papaver rhoeas Common poppy Pastures May-September
\Abies alba Silver fir Steppes, fields April-May
Pinaceae Pinus brutia Turkish pine Sea Coasts March-August
Pinus nigra Austrian pine Cultivated field edge March-August
Pinus pinea Stone pine Uncultivated lands March-June
Digitalis lanata Woolly foxglove Humid forests May-June
Globularia vulgaris Globe daisy Cultivated field edge April-July
Globularia trichosantha Hairy globe daisy Cereal fields, Croplands March-July
Linaria chalepensis Chalepensis toadflax Forested areas April-June
Linaria corifolia Heart-leaved toadflax Forests May-August
Plantaginaceae Linaria genistifolia Broom-leaved toadflax Forests May-August
Linaria simplex Simple toadflax Watersides, Riverbanks April-June
Linaria vulgaris Common toadflax Watersides, Riverbanks May-August
Plantago afra Glandular plantain Forests March-June
Plantago arenaria Sand plantain Forests June-August
Plantago bellardii Bellard's plantain Forests March-July

Plantago coronopus

Buck's-horn plantain

Maquis, steppes

April-October

Plantago cretica

Cretan plantain

Maquis and slopes

April-July

Plantago lagopus

Hare's-foot plantain

Maquis and slopes

May-July

Plantago lanceolata

Ribwort plantain

Cultivated field edge

April-October

Plantago scabra

Rough plantain

Meadows and pastures

May-October

Published by Apiculture Research Institute (ARI) Ordu, Turkiye



Bee Studies 18(1), 33-59

50

Table 1. (continued)

. Flowering
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Plantago sempervirens Evergreen plantain Shrublands, Bushy areas April-June
Plantaginaceae |Veronica officinalis Common speedwell Steppes, rocky areas May-August
Veronica persica Persian speedwell Shrublands, rocky areas May-August
Platanaceae Platanus orientalis Oriental plane Wetlands April-May
Sorghum vulgare Sorghum Open areas May-June
Poaceae Triticum vulgare Wheat Roadside, scrubland March-May
Zea mays Maize Meadows and fields May-September
Fagopyrum esculentum Common buckwheat Roadside, rocky June-August
Polygonum amphibium Amphibious bistort Open areas June-August
Polygonum aviculare Knotweed Forest, riverside June-October
Polygonum bistorta Bistort Cultivated June-September
Polygonum cognatum Cognate knotweed Cultivated May-August
Polygonum convolvulus Black bindweed Cultivated June-October
Polygonum equisetiforme Horsetail knotweed Dry lands May-August
Polygonum hydropipe Water pepper Humid areas, Damp areas August-September
Polygonum lapathifolium Pale persicaria Roadsides, Waysides July-September
Polygonum littorale Shore knotweed Wet and open areas May-June
Polygonaceae
Polygonum maritimum Sea knotgrass Roadsides, Waysides June-October
Polygonum lapathifolium Pale persicaria Cultivated field edge July October
Polygonum patulum Tree hogweed Seaside, Coast June-August
Polygonum setosum Bristly knotweed River shores June-August
Rumex acetosella Sheep's sorrel Coasts, Shores May-June
Rumex alpinus Alpine dock Coasts, Shores May-June
Rumex bucephalophorus Horned dock Coasts, Shores May-August
Rumex conglomeratus Clustered dock River shores May-August
Rumex crispus Curled dock Riverbanks, Stream sides May-August
Rumex obtusifolius Bitter dock Roadsides, Waysides June-September
Rumex scutatus French sorrel Wetlands June-July
Rumex tuberosus Tuberous dock Steppe areas May-June
Portulacaceae |Portulaca oleracea Purslane Seaside, Coast May-June
\Anagallis arvensis Scarlet pimpernel Meadows March-April
Primulaceae Lysimachia atropurpurea Purple loosestrife Wetlands May-August
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Lysimachia punctata Dotted loosestrife River shores June-August
Primulaceae Primula vulgaris Common primrose Fallow Lands March-June
\Adonis aestivalis Summer pheasant's eye Shrublands, Thickets May-June
\Adonis annua Annual pheasant's eye Cultivated plants April-June
\Adonis flammea Flame pheasant's eye Cultivated plants April-June
Clematis vitalba Traveller's joy Fields and roadsides June-August
\Anemone hortensis Broad-leaved anemone Forest borders April-May
Ranunculacaea Delphinium consolida Forking larkspur Forest and meadows May-June
Nigella arvensis Field fennel flower Field and roadside June-August
Ranunculus arvensis Corn buttercup Fields and slope March-April
Ranunculus ficaria Lesser celandine Cultivated lands April-June
Resedaceae Reseda lutea Mignonette Fields, steppes April-August
Palirus spina-christi Christ's thorn Open areas May-June
Rhamnaceae Rhamnus rhodopea Rhodope buckthorn Shrublands and slopes February-March
Ziziphus jujuba Jujube Meadow and roadside April-May
\Agrimonia eupatoria Agrimony Wetland edge May-September
Cerasus avium Sweet cherry Field and roadside March-May
Cerasus mahaleb Mahaleb cherry Meadows March-June
Cerasus vulgaris Sour cherry Moist soil March-April
Crataegus monogyna Common hawthorn Field and roadside April-June
Crataegus pentagyna Black fruit hawthorn Forest areas May-June
Crataegus orientalis Eastern hawthorn Rocky slopes May-July
Cydonia vulgaris Quince Cultivated May-June
Rosaceae
Fragaria vesca Wild strawberry Meadows and stream banks |April-June

Eriobotrya japonica Loquat Cultivated November-February
Malus floribunda Japanese crab apple Quercus forest April-May

Malus silvestris Crab apple Cultivated March-May

Malus domestica Apple Maquis, Forests April- May

Mespilus germanica Medlar Forested areas May-June

Potentilla recta Sulphur cinquefoil Mountainous area, shrubland |May-July

Potentilla reptans Creeping cinquefoil Cultivated May-August

Prunus amygdalus

Almond

Forest and meadows

February-March
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Prunus armenica Apricot Parks and gardens March-April
Prunus cerasifera Cherry plum Parks April-May
Prunus divaricata Spreading cherry plum Rocky areas and slopes March-May
Prunus domestica Plum Cultivated March-April
Prunus laurocerasus Cherry laurel Cultivated March-May
Prunus persica Peach Wet and shaded area March-April
Prunus nectaria Nectarine Edge of river March-April
Prunus pseudo armenica Chinese sour cherry Cultivated April-May
Prunus spinosa Blackthorn Cultivated March-May
Pyracantha coccinea Scarlet firethorn Parks and Gardens May-June
Rosaceae
Pyrus elaegrifolia Oleaster-leaved pear Cultivated April-May
Pyrus communis Pear Cultivated April-May
Pyrus malus Apple pear Cultivated May-June
Rosa canina Dog rose Cultivated May-July
Rosa gallica French rose Cultivated May-July
Rubus aetnicus Etna bramble Cultivated field edge May-August
Rubus caesius Dewberry Forest areas April-June
Rubus canescens Hoary bramble Open areas May-August
Rubus fruticosus Blackberry Open areas April-June
Rubus sanctus Holy bramble Forest, field edge May-August
Sanguisorba minor Salad burnet Meadows and fields May-July
Sarcopoterium spinosum Thorny burnet Cultivated March-April
Sorbus torminalis Wild service tree Cultivated field edge May-June
Rubiaceae Galium aparine Cleavers Garden edges June-July
Rutaceae Ruta montana Mountain rue Forest borders June -August
Populus alba White poplar Forest, heathlands March-April
Populus canescens Grey poplar Shrublands March-April
Populus tremula Aspen Maquis, steppe, forests March-April
Salicaceae Salix alba White willow Neglected forests March-May
Salix amplexicaulis Fussy willow Forests, fields March-May
Salix babylonica Weeping willow Rocky areas, scrublands April-May
Sapindaceae \Acer campestre Field maple Forested areas April-June
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. . Habitat Flowering
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\Acer negunda Box elder Rocky area, slopes March-April
Sapindaceae \Acer platanoides Norway maple Magquis and rocky areas April-May
Saxifragaceae |Saxifraga carpetana Carpet saxifrage Watersides, Riverbanks April-June
Scrophularia nodosa Common figwort Forests July-September
Verbascum Adrianopolitan mullein River banks July-September
adrianopolitanum
. Verbascum cheiranthifolium |Wallflower-leaved mullein  [Maquis and Forests July-September
\Scrophulariaceae

Verbascum mucronatum

Pointed mullein

Forested areas

June-September

Verbascum phlomoides

Orange mullein

Roadsides, Waysides

June-September

Verbascum purpureum

Purple mullein

Magquis, Rocky places

July-September

Verbascum speciosum

Showy mullein

Shrublands, Bushy areas

June-September

Simaroubaceae

\Ailanthus altissima

Tree of heaven

Watersides, Riverbanks

July-September

\Atropa belladonna

Deadly nightshade

Rural, rocky terrain

July-September

Capsicum annuum Bell pepper Coast edges, steppe June-August
Datura stramonium Jimsonweed Roadside, fallow lands May-August
Hyoscyamus niger Henbane Forest clearings April-August
solanaceae Lycium barbarum Goji berry Open lands June-September
Solanum dulcamara Bittersweet nightshade Steppe areas June-September
Solanum lycopersicum Tomato Cultivated lands May-September
Solanum melongena Eggplant Forests May-September
Tamaricaceae |Tamarix smyrnensis Smyrna tamarisk Parks April-August
Taxaceae Taxus baccata European yew Parks April-May
Thymelaeaceae |Daphne pontica Pontic daphne Cultivated May-September
Celtis australis European hackberry Cultivated field edge June-July
Ulmaceae Ulmus canescens Hoary elm Cultivated field edge March-April
Ulmus minor Field elm Cultivated field edge March-April
Urticaceae Urtica urens Annual nettle Fields, roadsides June-September
Centranthus ruber Red valerian Cultivated June-July
Valerianaceae  |Valeriana officinalis Common valerian Cultivated June-August
Parthenocissus quinquefolia |Virginia creeper Dry forests May-June
Vitaceae Vitis silvestris Wild vine Forests April-May
Vitis vinifera Grape vine Forests April-May
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Figure 2. Distribution of top 10 and other taxa according to families

According to the results of the study, when the
distribution and percentages of nectar and pollen plant
species utilized by honey bees in the research area are
calculated by family, the families with the highest
number of taxa are determined as follows: The
Asteraceae family ranks first with 72 taxa (12.6%), the
Fabaceae family ranks second with 56 taxa (9.8%), and
the Lamiaceae family ranks third with 53 taxa (9.2%).
Following these, the Rosaceae family ranks fourth with
40 taxa (7.0%), the Brassicaceae family fifth with 25 taxa
(4.4%), the Polygonaceae family sixth with 22 taxa
(3.8%), the Boraginaceae family seventh with 20 taxa
(3.5%), the Plantaginaceae family eighth with 19 taxa
(3.3%), the Apiaceae family ninth with 15 taxa (2.6%),
and the Geraniaceae family tenth with 12 taxa (2.1%).

The top 10 families, comprising 334 taxa, account
for 58.3% of all plant species in the study area and
represent about 12.2% of all families. Their higher
species richness, preferred by honey bees for nectar and
pollen, highlights their ecological importance.
Moreover, the strong presence of these families in
Tekirdag is significant for regional beekeeping and
ecosystem functioning.

Among the 72 families represented by fewer taxa,
Caprifoliaceae has 11, Crassulaceae, Fagaceae, and

Hypericaceae 10 each, Ranunculaceae 9, and
Cucurbitaceae, Ericaceae, Euphorbiaceae, and
Solanaceae 8 each. Caryophyllaceae, Liliaceae,

Oleaceae, and Scrophulariaceae have 7 each; Iridaceae,
Malvaceae, Papaveraceae, and Salicaceae 6 each;
Cistaceae and Onagraceae 5 each; Amaranthaceae,
Asparagaceae, Betulaceae, Convolvulaceae, Pinaceae,
and Primulaceae 4 each; Anacardiaceae, Moraceae,
Poaceae, Rhamnaceae, Sapindaceae, Ulmaceae, and
Vitaceae 3 each; and Adoxaceae, Amaryllidaceae,
Berberidaceae, Campanulaceae, Cornaceae,
Elaeagnaceae, Grossulariaceae, Linaceae, Lythraceae,

and Valerianaceae 2 each. Finally, Apocynaceae,
Aquifoliaceae, Araliaceae, Asclepiadaceae,
Asphodelaceae, Bignoniaceae, Caesalpiniodeae,
Cannabaceae, Chenopodiaceae, Cupressaceae,
Dipsacaceae, Ebenaceae, Gentianaceae,
Hippocastanaceae, Juglandaceae, Lauraceae,

Meliaceae, Nyctaginaceae, Oxalidaceae, Platanaceae,
Portulacaceae, Resedaceae, Rubiaceae, Rutaceae,
Saxifragaceae, Simaroubaceae, Tamaricaceae,
Taxaceae, Thymelaeaceae, and Urticaceae, each with a
single taxon, represent the lowest tier.
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These findings show that 41.7% of the plant species
with lower numbers, comprising 239 taxa, belong to 72
families, which represent 87.8% of all families in the
area. Comparing this with the 334 taxa in 10 families
(58.3% of total species), 10 families account for about
5/36 of the 72 families, or conversely, 72 families are 7.2
times more than 10 families. In terms of taxa, 334 is only
1.4 times 239, indicating that differences at the family
level are mathematically greater than those at the taxon
level.

Although a limited number of plant families supply
honey bees with rich and continuous nectar and pollen
resources due to their high taxonomic diversity, many
families provide comparatively lower food diversity and
abundance because they include fewer taxa. This
situation suggests that certain plant families play a key
role in sustaining both natural ecosystems and
beekeeping activities. In this regard, Baydar and Grel
(1998) reported that honey bees mainly foraged on
species belonging to the Asteraceae and Fabaceae
families in the natural flora of Antalya. Likewise,
Simonetti et al. (1989) demonstrated that honey bees in
northeastern Italy most frequently visited species from
the Asteraceae, Fabaceae, Lamiaceae, Rosaceae,
Liliaceae, and Brassicaceae families.

Numerous regional studies have demonstrated
that honey bees show a marked preference for certain
plant families. Karaca et al. (2006) observed that in the

Parks and Gardens

Maquis
8%

Open Areas
10%

Uncultivated land
10%

Field Margins
11%

Cine-Karpuzlu area of Aydin province, honey bees
primarily foraged on species from the Fabaceae,
Asteraceae, Lamiaceae, and Brassicaceae families, while
Karaca (2008) reported similar preferences in Aydin
province, with frequent visits to Fabaceae, Asteraceae,
and Lamiaceae species. In the pastures of Ordu
province, Deveci et al. (2012) identified Asteraceae,
Lamiaceae, Fabaceae, and Rosaceae as the most
preferred families. Likewise, Cocen et al. (2014) found
that honey bees in the central villages of Gliimiishane
province mainly visited species belonging to the
Lamiaceae, Fabaceae, and Asteraceae families.

Studies conducted in other regions of Tirkiye
support these findings. Gir and Altin (2015) reported
the dominance of Fabaceae, Lamiaceae, Rosaceae, and
Apiaceae species in the pastures of Tekirdag, while
Giines Ozkan et al. (2016) showed that honey plants
around Hasanlar Dam (Duzce-Yigilca) largely consist of
Fabaceae, Asteraceae, Rosaceae, and Lamiaceae.
Similarly, Behget and Yapar (2019) noted that bee-
attractive flora in Bingdl Matan Mountain is mainly
composed of Asteraceae, Lamiaceae, Fabaceae,
Rosaceae, and Apiaceae, whereas Safak Odabasi et al.
(2020), reported that honey bees in Isiklar Mountain
(Tekirdag) predominantly forage on Fabaceae,
Asteraceae, Lamiaceae, Rosaceae, Brassicaceae, and
Boraginaceae species.

Agricultural Land
22%

Forest
18%

Roadsides
14%

Figure 3. Habitat distribution of nectar and pollen plants (Top 8 habitats)
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More recent studies further emphasize the
prominence of these families. Tastan (2021) identified
Fabaceae, Asteraceae, and Lamiaceae as the most
taxonomically rich families in Yozgat province and its
surroundings. Yigit et al. (2023) found that in the
chestnut forests of the Bozkurt and Abana districts
(Kastamonu), honey bees most frequently visited
species from the Fabaceae, Asteraceae, Lamiaceae, and
Rosaceae families. Most recently, Akyildirim Begen et al.
(2025) reported that Lamiaceae, Rosaceae, Asteraceae,
Fabaceae, and Apiaceae are the plant families most
preferred by honey bees in the flora of Artvin province.

When the relevant literature is reviewed, studies
conducted in different provinces show that the families
most preferred by honey bees are generally Asteraceae,
Fabaceae, Lamiaceae, Rosaceae, Apiaceae, and
Brassicaceae. This suggests that taxa belonging to these
families are highly likely to be preferred by honey bees
across the country.

Compared to previous studies, the findings
obtained in this research reveal that, in addition to
containing similar families and taxa identified across
Tirkiye, the flora in the Tekirdag region also possesses
families and plant species that are unique to the area
and provide nectar and pollen. It is considered that the
differences observed in the identified plant species stem
from the climatic conditions and geographical
characteristics of the research area. These findings
reveal that the plant diversity in the research area plays
a critical role for beekeeping, not only in terms of colony
nutrition but also regarding the quality of the products
obtained and the sustainability of colony health.

Habitat Characteristics of Melliferous Plants

Field evaluations in the Tekirdag region indicate
that both cultivated plants and natural vegetation used
by honey bees for nectar, pollen, propolis, and
honeydew occur across diverse habitats. These species
are present in various ecological units, including forest
edges, agricultural areas, roadsides, fields, pastures,
rocky areas, slopes, maquis, open spaces, steppe, forest
understory, shrubs, cultivated land, parks and gardens,
moist and dry forests, and waterfronts (Figure 3).

This indicates that the region’s flora is highly
diverse and that bee-utilized plant resources span a
wide range of ecosystems. The variety of habitats shows
that these species are not confined to specific areas or
conditions but exist within a complex environmental
structure. Therefore, the observed habitat distribution
supports the conclusion that Tekirdag provides an
ecologically rich and diverse environment for the plant
resources needed by bees.

The habitat diversity of plant species important for
beekeeping in this study aligns with various
environments such as maquis, steppe, forest clearings,
meadows, and pastures, as reported by Ekim (1987) for
Tirkiye. Similar patterns were observed by Karaca

(2008) in Aydin, Giines Ozkan et al. (2016) around
Hasanlar Dam (Diizce-Yigilca), and Tastan (2021) in
Yozgat, supporting the findings of the present study.

The habitat diversity of plant species identified in
this study exceeds that reported by Cogen et al. (2014)
for nectar plants in the central district villages of
Glmishane, which was limited to cultivated areas,
forests, stream sides, meadows, and pastures.

Flowering Start Date of Melliferous Plants

For honey bees, it is not only important that the
florais rich in plant species containing nectar and pollen,
but also the characteristics of the flowering periods of
these species throughout the year. The onset of the
flowering periods of plant species that are important for
beekeeping activities in the Tekirdag region is shown in
the bar chart in Figure 4.

Evaluations of flowering periods indicate that
blooming begins in February with 16 plant species
toward the end of winter, providing the first nectar and
pollen sources for honey bees emerging from winter
dormancy. However, during this month, temperatures
frequently falling below 10 °C and heavy rainfall may
limit the foraging activity of worker bees. Despite the
availability of adequate nectar and pollen resources in
the flora of Tekirdag, low levels of pollen and nectar
collection and reduced brood production during this
period are mainly attributed to unfavorable ecological
conditions. Under such circumstances, when access to
floral resources is constrained, supplemental feeding
with pollen substitutes can support colony survival,
development, and productivity.

During the spring season, the number of flowering
plant species increased markedly, reaching 93 in March
and 130 in April. May represented the peak period for
pollen- and nectar-producing plants in the Tekirdag
region, with 167 species recorded. In areas where these
species—particularly canola—are intensively cultivated,
overwintered bee colonies can effectively utilize these
resources in spring, enhancing colony nutrition and
honey production. This also provides an advantage by
enabling colonies to enter July, the main nectar flow
period, with a stronger workforce.

In summer, the number of nectar- and pollen-
producing plant species declined markedly, decreasing
from 116 in June to 35 in July and 10 in August. Despite
this reduction in species diversity, linden predominated
in some areas during June, while sunflower—recognized
as the primary nectar and pollen source in July—was
widely distributed and occurred at much higher
densities than other flowering species across the region.
The widespread presence of sunflower during summer
highlights its critical role in sustaining regional
apiculture.
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Figure 4. Distribution of flowering onset by month and
number of plant species

As an ecological characteristic of the Tekirdag
region, nectar- and pollen-producing plant resources
decline markedly from the second half of August,
marking the onset of a dearth period for beekeeping. To
cope with this scarcity, local migratory beekeepers
relocate their colonies, particularly to areas dominated
by heath vegetation, thereby sustaining limited honey
production and applying appropriate management
practices to ensure successful overwintering.

Evaluation of the autumn period showed that only
two nectar- and pollen-producing plant species
flowered in September, three in October, and one in
November. This sharp decline indicates that flowering
activity in the region largely ceases during autumn,
resulting in limited floral resources for honey bees.
Nevertheless, bees may continue foraging on days with
favorable weather, and the reduced availability of
nectar and pollen during this period may threaten
colony survival. Therefore, supplemental feeding with
sugar syrup as an energy source and bee cake as a
protein source can help ensure that colonies enter
winter with a stronger population.

In general, although the availability and diversity of
nectar- and pollen-producing plants in Tekirdag vary
seasonally, the continuous presence of several flowering
species throughout the year enhances the value of the
local flora for beekeepers. This sustained floral resource
also contributes significantly to the ecological
importance of the region by supporting honey bee
colony development and bee product production.

Analysis of flowering periods in the Tekirdag region
showed that from March to the end of July, honey bees
have access to a continuous and diverse supply of nectar
and pollen. The period from mid-August to early
November can be considered a ‘scarcity period,” while
November to February represents the ‘dearth period.’

The intense flowering period of key beekeeping
plants in the Tekirdag region, occurring between March
and July, appears longer than those reported for other
regions. For example, Baydar and Gurel (1998) recorded
March-June in Antalya, Zengin (1998) May-August in
Erzurum, Deveci et al. (2012) April-August in Ordu
pastures, Bakoglu et al. (2013) April-July in Bingol, Cocen
et al. (2014) late April-early August in Gimishane,
Behcet and Yapar (2019) May-August in Bingol Matan

Mountain, indicating that the Tekirdag flowering period
is comparatively longer.

On the other hand, considering the flowering
period, the five-month period covering March-July in
Tekirdag province parallels the five-month period
covering May-September indicated by Tastan (2021) for
Yozgat province; however, this difference in terms of
months is thought to stem from regional conditions.

In contrast, the intense flowering period in the
Tekirdag region is shorter than those reported for some
other areas. For instance, Karaca (2008) recorded
March-September in Aydin, Giines Ozkan et al. (2016)
March-August around Hasanlar Dam (Duzce-Yigilca),
and Yigit et al. (2023) April-September in Kastamonu’s
chestnut honey regions, indicating that Tekirdag’s
flowering period is comparatively brief.

The findings on flowering periods indicate that the
Tekirdag region has significant ecological value for both
natural vegetation and the sustainability of beekeeping.
The variation in the length of the intense flowering
period between March and July compared to other
regions likely reflects the unique ecological conditions of
each area.

Conclusions

Within the scope of this study, carried out to
contribute to the planning of beekeeping activities in the
Tekirdag region and to develop recommendations
aimed at increasing productivity in migratory
beekeeping, plant species important for honey bees
were systematically examined at the provincial level.

It has been determined that a total of 573 taxa
belonging to 82 different plant families identified in the
research area were actively utilized by honey bees
throughout the vegetation period for various ecological
and biological purposes. This broad taxonomic diversity
plays a critical role in meeting the nectar, pollen,
propolis, and honeydew sources needs of bee colonies
and also serves as a fundamental resource for the
sustainability of bee populations in the region.

Although the availability and diversity of pollen-
and nectar-producing plants in Tekirdag fluctuate
seasonally, the year-round access of honey bees to
multiple species enhances the value of the local flora for
beekeepers. This also reinforces the region’s ecological
significance for colony development and the continuity
of bee product production.

The findings indicate that areas with high floral
diversity for honey bees are concentrated around
Sarkoy, including Mount Ganos on the Sea of Marmara
coast, and the Istranca forests along the Black Sea coast.
Additionally, the inland districts of Murath,
Sileymanpasa, Hayrabolu, Malkara, Corlu, and Ergene,
characterized by intensive agriculture, serve as key
regions where honey bees extensively utilize crop
species.
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As a result, the Tekirdag region possesses a highly
rich flora for honey bees, providing colonies with
sufficient nectar and pollen for most of the year.
Sustainable use of this potential is important for
biodiversity conservation, the development of
stationary and migratory beekeeping, and its
contribution to the regional economy.
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