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Preface 
 
The main objective of WP3 ‘Ecology and Environmental Drivers’ is to develop dynamic 

landscape models across the EU capturing the spatio-temporal dynamics of floral resources 

(flower resource models), considered as key driver of bee health status for honey bees. The 

models will be used as input in the ApisRAM model in WP5 to predict changes in bee health 

status. 

This deliverable (D3.2) ‘Database on Nectar and Pollen Production’ is the second of five 

deliverables from WP3 and is the main outcome of Subtask 3.2.1 focused on collection of 

quantitative data on nectar and pollen production and floral phenology for bee-important 

species across the EU. The database will be used as a main source of data for modelling 

phenology of floral resources for different types of landscape elements / habitat units in 

Subtask 3.2.2 by scaling up information at the plant level to landscape elements / habitat units. 

This deliverable consists of two parts: (1) the database itself (xlsx document) being appendix 

to this document (Appendix 1) as well as deposited as open access in the Jagiellonian 

University Repository (https://ruj.uj.edu.pl/), and (2) the supporting documentation for the 

database including methodology of data collection, details of data structure, description of the 

botanical data and units of recorded values, and summary of the database content, as 

provided here. 

 

Summary 
 
The deliverable (D3.2) ‘Database on Nectar and Pollen Production’ summarizes the process 

of collection of detailed qualitative data on pollen and nectar production and floral phenology 

for bee-important plants across the EU. 

 

1. Background  
 
To be able to predict the quantity and quality of resources (nectar and pollen) available for 

honey bees in different landscape elements / habitat units over time it is necessary to collect 

detailed qualitative data on pollen and nectar production and floral phenology for plants across 

the EU. The most important plant species that are known to be visited by the honey bee and 

produce nectar or pollen from early spring to late autumn were pre-selected (the initial list 

included 445 plant species) to target the literature review. The number of species increased 

during the search, to the final number of almost 1600 species. 

There are two types of floral resources of interest: (1) nectar, providing adult bees with the 

energy required to perform their daily tasks, and (2) pollen, which is one of the food sources 

fed directly to larvae (juvenile stage) but which is also consumed in large amounts by adult 

worker bees, converted into jelly (brood food, royal jelly) in their hypopharangeal glands and 

then fed directly to larvae, which they need to consume to grow and develop. Since nectar is 

highly variable in sugar content, we chose the amount of sugar produced as a measure of 

both quantity and quality of available energy sources for bees. For pollen, we used the weight 

produced by a flower. 

https://ruj.uj.edu.pl/
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2. Methodology  
 

2.1.  Collection of data 
 
A review of the literature was conducted between July 2019 and October 2020 using three 

main approaches: 

 Digitally searching through specialized journals and books, including both local ones 

available only in Spanish or Polish and international, English language, ones; 

 Digitally searching in the WEB of Science database (all databases) based on the 

keywords: ["pollen production" OR "nectar production" OR "pollen value*" OR "nectar 

value*" OR "pollen secretion" OR "nectar secretion" OR "pollen dynamic*" OR "nectar 

dynamic*" OR "pollen asses*" OR "nectar asses*" – title] [NOT airborne OR 

reconstruction - topic]; 

 Searching using a web browser for the information addressing our priority plant 

species, using the keywords: ["pollen production" OR "nectar production" AND 

“species name”], for each species from the list separately. 

 

The content of the database was consulted with UCOI researchers who are simultaneously 

working on the typology (and species composition) of landscape element types / habitat units 

important for bees at the EU scale, to be sure that all of the most important “bee-friendly” plant 

species are included in the database. 

 
2.2.  Data structure 
 
The data collected in the database are divided into the following thematic groups: 

 Basic information including plant taxon (family, genus and species) and community in 

which it was studied (natural / semi-natural vs. experimentally designed), as well as 

reference data (complete reference and link to online resource) and information on 

who entered the data to the database; 

 Information regarding the study site of data collection (from the reference paper) 

 Syntaxonomic classification of the plant community studied; 

 Geographical information including country, region, geographical coordinates and 

altitude of study site where the data were collected, as well as year/years of data 

collection; 

 Weather information including temperature and precipitation for the year/years of 

data collection (if provided in the reference paper); 

 Information on plant phenology and resources (see details in Table 1): 

 Timing and duration of flowering; 

 Number of plants and flowers per unit area and information on flower longevity; 

 Nectar and sugar production; 

 Pollen production. 
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Table 1: Variables and units of recorded values with respect to plant phenology 

 
Information 
type 

Column Description 

Timing & 
duration of 
flowering 

flowering start Flowering start date for given species, location and year. 
Number means specific day in a year, e.g. 1 = 1st 
January and 365 = 31 December. 

flowering end Flowering end date for given species, location and year. 
Number means specific day in a year, e.g. 1 = 1st 
January and 365 = 31 December. 

flowering peak Flowering peak date for given species, location and 
year. Number means specific day in a year, e.g. 1 = 1st 
January and 365 = 31 December. 

flowering peak 2 (if 
occurred) 

Second flowering peak date, if occurred for given 
species, location and year. Number means specific day 
in a year, e.g. 1 = 1st January and 365 = 31 December. 

flowering length Length of flowering in number of days. 

Number of 
plants & 
flowers & 
flower 
longevity 

total number of plants per 
m2 

Plant density in number of plant specimens per m2. 
Mean calculated for given year(s), habitat and plant 
species.  

total number of trees 
examined 

Number of trees examined in the study. 

total number of flowers 
per m2 

Flower density in number of all flowers (both flowering 
and NOT flowering) per m2. Mean calculated for given 
year(s), habitat and plant.  

total number of 
inflorescences per m2 

Flower density in number of inflorescences per m2. 
Concerns plants with small flowers. Mean calculated for 
given year(s), habitat and plant.  

total number of flowers 
per m2 of crown surface 

Flower density in number of flowers per m2 of the crown. 
Mean calculated for given year(s), habitat and plant 
species.  

total number of 
inflorescences per m2 of 
crown surface 

Flower density in number of inflorescences per m2 of the 
crown. Mean calculated for given year(s), habitat and 
plant species.  

total number of flowers 
per m2 of vegetative 
cover of the species 

Flower density in number of flowers per m2 covered by 
the plant species' vegetative parts. Mean calculated for 
given year(s), habitat and plant species.  
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total number of flowers 
per a single tree 

Number of all flowers calculated for a given tree 
specimen. 

total number of flowers 
per plant 

Flower density in total number of flowers per one plant 
specimen. Mean calculated for given year(s), habitat and 
plant species.  

total number of 
inflorescences per a 
single tree 

Flower density in total number of inflorescences per one 
specimen of a tree. Mean calculated for given year(s), 
habitat and plant species.  

total number of 
inflorescences per plant 

Flower density in total number of inflorescences per one 
plant specimen. Mean calculated for given year(s), 
habitat and plant species.  

tree age Age of considered tree specimen. 

mean number of 
flowering flowers per m2 
per day 

Flowering flowers density in number of flowering flowers 
per m2. Mean calculated for given year(s), habitat and 
plant.  

peak number of flowering 
flowers per m2 

Flowering flowers density during flowering peak in 
number of flowering flowers per m2. Mean calculated for 
given year(s), habitat and plant.  

flower longevity [days] Length of flowering of a single flower. Every value is 
mean given for specific year(s), habitat and plant 
species.  

Nectar & 
sugar 

total nectar in µg per 
flower 

Mass of nectar produced by one flower during its life 
time - mean for a given year(s),  habitat and plant 
species. 

total nectar in µL per 
flower 

Volume of nectar produced by one flower during its life 
time  - mean for a given year(s),  habitat and plant 
species. 

nectar in µg/flower/day Mass of nectar produced by one flower in 24h - mean for 
a given year(s),  habitat and plant species. 

nectar in µL/flower/day Volume of nectar produced by one flower in 24h - mean 
for a given year(s),  habitat and plant species. 

nectar in 
µg/inflorescence/day 

Mass of nectar produced by one inflorescence in 24h - 
mean for a given year(s),  habitat and plant species. 

sugar concentration % in 
nectar 

Concentration of sugar in nectar (%). 
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total sugar in mg per 
flower 

Amount of sugar produced by one flower during its life 
time -  - mean for a given year(s),  habitat and plant 
species. 

sugar in µg/flower/day Amount of sugar produced by one flower in 24h  - mean 
for a given year(s),  habitat and plant species. 

sugar in 
µg/inflorescence/day 

Amount of sugar produced by one inflorescence in 24h - 
mean for a given year(s),  habitat and plant species. 

honey yield in kg/ha per 1 
year 

Potential mass of honey that could be produced yearly. 
Estimated considering flower density, total amount of 
nectar produced per flower and concentration of sugar in 
nectar. 

honey yield in kg/tree per 
1 year 

Potential mass of honey that could be produced yearly. 
Estimated considering flower density, total amount of 
nectar produced per flower and concentration of sugar in 
nectar. 

sugar yield in g per tree 
per 1 year 

Total mass of carbohydrates produced by one tree in 
one year - mean for a given year(s),  habitat and plant 
species. 

sugar yield in g per 1 m3 
of the tree crown 

Mass of carbohydrates produced by one tree in one year 
per one cubic meter of the tree crown  - mean for a 
given year(s),  habitat and plant species. 

honey yield in kg/ha per 1 
year 

Estimated mass [kg] of honey produced by European 
honey bee in one year per one hectare of considered 
area based on nectar and sugar production of plants of 
given species inhabiting this area - mean for a given 
year(s),  habitat and plant species. 

honey yield from 1000 
flowers in g per 1 year 

Estimated mass [g] of honey produced by European 
honey bee in one year per every 1000 flowers of a given 
plants species flowering in a considered area - mean for 
a given year(s),  habitat and plant species. 

honey yield in g per 1 
m^3 of the tree crown 

Estimated mass [g] of honey produced by European 
honey bee in one year per one cubic tree of a given tree 
species - mean for a given year(s),  habitat and plant 
species. 

honey yield in kg/tree per 
1 year 

Estimated mass [kg] of honey produced by European 
honey bee in one year per every single tree of a given 
species  - mean for a given year(s),  habitat and plant 
species. 

Pollen total pollen yield per 1 
year in kg/ha 

Mass of pollen produced during one year given in kg per 
hectare - mean for a given year(s),  habitat and plant 
species. 

  total pollen yield per 1 
year in kg per a single 
tree 

Mass [kg] of pollen produced during one year by one 
tree - mean for a given year(s),  habitat and plant 
species. 

  total pollen yield per 1 
year in number of grains 
per a single tree 

Amount of pollen grains produced during one year by 
one tree - mean for a given year(s),  habitat and plant 
species. 



8 | Page  D3.2: Database on Pollen & Nectar Resources 
__________________________________________________________________________________ 

   
 

  total pollen in µg/flower Total mass of pollen produced by one flower during its 
life time - mean for a given year(s),  habitat and plant 
species. 

  total pollen in µL/flower Total volume of pollen produced by one flower during its 
life time - mean for a given year(s),  habitat and plant 
species. 

  total pollen per flower 
(the number of grains) 

Total amount of pollen grains produced by one flower 
during its life time - mean for a given year(s),  habitat 
and plant species. 

  total pollen in 
µg/inflorescence 

Total mass of pollen produced by one inflorescence 
during one year - mean for a given year(s),  habitat and 
plant species. 

  total pollen in 
µL/inflorescence 

Total volume of pollen produced by a single 
inflorescence per year - mean for a given year(s),  
habitat and plant species. 

  total pollen in 
µg/plant/year 

Total mass of pollen produced during one year by one 
plant of considered species - mean for a given year(s),  
habitat and plant species. 

  total pollen in number of 
grains per inflorescence 

Total amount of pollen produced by one inflorescence 
during one year - mean for a given year(s),  habitat and 
plant species. 

  pollen in µg/flower/day Mass of pollen produced by one flower in 24h  - mean 
for a given year(s),  habitat and plant species. 

  pollen in µL/flower/day Volume of pollen produced by one flower in 24h  - mean 
for a given year(s),  habitat and plant species. 

  pollen in 
µg/inflorescence/day 

Mass of pollen produced by one inflorescence in 24h - 
mean for a given year(s),  habitat and plant species. 

  pollen in 
µL/inflorescence/day 

Volume of pollen produced by one inflorescence in 24h  
- mean for a given year(s),  habitat and plant species. 

  yearly pollen yield in 
number of grains per m2 
of the  crown surface 

Total amount of pollen grains produced yearly by a tree 
per every square meter of its crown - mean for a given 
year(s),  habitat and plant species. 

  yearly pollen yield in g 
per 1 m3 of the tree crown 

Total mass of pollen produced yearly by a tree per every 
cubic meter of its crown - mean for a given year(s),  
habitat and plant species. 
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3. Summary of data collected 
 
In total, 357 literature items (scientific papers, databases, monographs, habilitation theses 

etc.) were reviewed. The full list of references can be found at the end of this report. To our 

best knowledge we collected all the information currently available via international (English 

language) and Polish language scientific literature sources. Considering the Spanish language 

sources, we were not able to collect all the information available, but data on most important 

species are present in the database. 

The database consists of 5993 records, where each record is an entry of information for a 

given plant species / subspecies / variety given as an average from several measurements 

(see examples in Table 2). Several records for the same plant species / subspecies / variety 

can originate from the same reference paper if measurements were provided for several years 

or from several study sites (see examples in Table 2). 

 

Table 2: Exemplary data records for selected tree species 

 

Plant species Reference Country Location 
name 

Year of 
the data 
collection 

Flower-
ing start 

Flower-
ing end 

Total 
number of 
flowers 
per a 
single tree 

Total 
sugar 
in mg 
per 
flower 

Lavatera 
trimestris 

Wróblewska 
1996 

Poland Lublin 
area 

1993  196 271 212.5* 1.10 

Acer 
pseudoplatanus 

Dmitruk 
2019 

Poland Lublin 2011 118 146 978929* 0.57 

Acer 
pseudoplatanus 

Dmitruk 
2019 

Poland Lublin 2012 122 149 1196668* 0.60 

Acer 
pseudoplatanus 

Dmitruk 
2019 

Poland Lublin 2013 120 150 1003262.6* 0.65 

Robinia 
pseudoacacia 

Jabloński & 
Kołtowski 
1993 

Poland Puławy 1988 150 165 71300** 2.36 

Robinia 
pseudoacacia 

Jabloński & 
Kołtowski 
1993 

Poland Puławy 1988 153 165 172100** 1.82 

Robinia 
pseudoacacia 

Jabloński & 
Kołtowski 
1993 

Poland Puławy 1988 155 165 54100** 2.13 

* an average from several trees 

** value for a single tree, i.e., each tree in that study has its own record in a database 

 

The majority of the records are from study sites located in Europe (4862 records). Records 

from other continents were added for taxa which are present also in Europe. More than 60% 

of records originate from Polish studies, but those species are generally representative for the 

Central European region (Figure 1). 
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Figure 1: Number of records collected across European countries 

 

There are 1561 plant species (with subspecies / varieties pooled together) recorded in the 

database, representing 136 plant families (Table 3). The most represented plant families in 

the database (with more than 300 records) are Fabaceae, Rosaceae, Asteraceae, Lamiaceae, 

and Brassicaceae (Table 3), while the most represented plant species in the database (with 

more than 100 records) include Trifolium pratense, Helianthus annuus, Brassica napus, 

Rubus idaeus and Malus species (Figure 2). 
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Figure 2: Plant species with more than 50 records in the database 

 

Table 3: Plant families represented in the database 

 

Plant family No. of records in the database 

Fabaceae 774 

Rosaceae 733 

Asteraceae 645 

Lamiaceae 495 

Brassicaceae 356 

Malvaceae 269 

Ericaceae 184 

Salicaceae 156 

Ranunculaceae 153 

Boraginaceae 143 

Amaryllidaceae 111 

Betulaceae 108 

Apiaceae 102 

Polygonaceae 101 

Poaceae 96 

Onagraceae 93 

Grossulariaceae 91 

Caprifoliaceae 68 

Oleaceae 65 

Caryophyllaceae 58 
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Scrophulariaceae 49 

Campanulaceae 44 

Cucurbitaceae 44 

Fagaceae 44 

Plantaginaceae 43 

Geraniaceae 41 

Asparagaceae 38 

Euphorbiaceae 38 

Sapindaceae 38 

Solanaceae 36 

Papaveraceae 35 

Amaranthaceae 32 

Cistaceae 32 

Convolvulaceae 32 

Crassulaceae 29 

Violaceae 29 

Apocynaceae 28 

Orobanchaceae 27 

Rutaceae 26 

Rubiaceae 24 

Iridaceae 22 

Pinaceae 21 

Resedaceae 21 

Balsaminaceae 16 

Polemoniaceae 16 

Rhamnaceae 16 

Liliaceae 15 

Gesneriaceae 14 

Primulaceae 14 

Saxifragaceae 14 

Asphodelaceae 13 

Lythraceae 12 

Cyperaceae 11 

Linaceae 11 

Myrtaceae 10 

Bignoniaceae 9 

Capparaceae 9 

Orchidaceae 9 

Proteaceae 9 

Thymelaeaceae 9 

Verbenaceae 9 

Gentianaceae 8 

Acanthaceae 7 

Araliaceae 7 

Bromeliaceae 6 

Cornaceae 6 
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Cupressaceae 6 

Urticaceae 6 

Vitaceae 6 

Anacardiaceae 5 

Berberidaceae 5 

Colchicaceae 5 

Hypericaceae 5 

Loranthaceae 5 

Oxalidaceae 5 

Santalaceae 5 

Alstroemeriaceae 4 

Cactaceae 4 

Caricaceae 4 

Dipsacaceae 4 

Heliconiaceae 4 

Montiaceae 4 

Nothofagaceae 4 

Nyctaginaceae 4 

Arecaceae 3 

Elaegnaceae 3 

Ericaceae  3 

Hydrangeaceae 3 

Juglandaceae 3 

Passifloraceae 3 

Plumbaginaceae 3 

Ulmaceae 3 

Valerianaceae 3 

Zygophyllaceae 3 

Adoxaceae 2 

Araceae 2 

Begoniaceae 2 

Dioscoreaceae 2 

Droseraceae 2 

Lentibulariaceae 2 

Magnoliaceae  2 

Platanaceae 2 

Simmondsiaceae 2 

Smilacaceae 2 

Stylidiaceae 2 

Aizoaceae 1 

Asclepiadaceae 1 

Astraceae 1 

Burseraceae 1 

Cannaceae 1 

Casuarinaceae 1 

Chrysobalanaceae 1 



14 | Page  D3.2: Database on Pollen & Nectar Resources 
__________________________________________________________________________________ 

   
 

Cleomaceae 1 

Clusiaceae 1 

Commelinaceae 1 

Desfontainiaceae 1 

Empetraceae 1 

Escalloniaceae 1 

Labiaceae 1 

Lecythidaceae 1 

Losacae 1 

Martyniaceae 1 

Mimosaceae 1 

Nartheciaceae 1 

Palmae 1 

Philesiaceae 1 

Piperaceae 1 

Polygalaceae 1 

Portulacaceae 1 

Simaroubaceae 1 

Styracaceae 1 

Tamaricaceae 1 

Theaceae 1 

Tiliaceae 1 

Tropaeolaceae 1 

Xyridaceae 1 

 
 

4. Next steps and connections with other WPs 
 
Next step within WP3, Task. 3.2.2 includes generation of models for the phenology of floral 

resources, first for individual plants and then for landscape elements types / habitat units 

based on data gathered in this database, as well as climate and environmental data. 

Phenological models will describe, for all habitat types containing resources important for bees 

(identified in Task 3.1), the quantity and quality of those resources (nectar and pollen) as a 

function of time (day in year) and climatic conditions. Floral resource models for landscape 

element types / habitat units will be further coded into the ApisRAM model developed under 

the ALMaSS modelling platform as a part of its landscape component in close collaboration 

with WP5. 

The landscape component in ALMaSS includes the detailed spatio-temporal representation of 

the landscape from which modelled species obtain the information necessary to simulate their 

behavior. In this representation, spatial landscape heterogeneity is described through a 

detailed raster land cover map with spatial resolution of 1m2, in which farmed areas are 

represented as accurate maps of fields grouped into farm units of different types (e.g., cattle 

or arable farms). The temporal component of agricultural landscape heterogeneity refers to 

both crop management throughout a year, described through individually tailored 

management plans for each crop, and the cropping system understood as a pluriannual crop 

rotation. Crop management plans consist of combinations of farm activities (including 
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pesticide treatments), as well as time windows and probabilities of carrying out activities. The 

temporal component also includes weather conditions and vegetation growth models for all 

vegetation types and crops. Such approach gives a highly realistic, updated on a daily basis, 

dynamic landscape simulation with vegetation growing in response to the weather, and the 

pattern of farming activities related to each specific crop, farm, and field. The models for the 

phenology of floral resources will be incorporated into that spatio-temporal representation of 

a landscape. That would mean that each landscape elements of the land cover map will be 

assigned a habitat unit (according to Task 3.1), and thefore a phenological model associated 

with that habitat unit. This will allow to assess quantity and quality of pollen and nectar 

resources for each habitat patch (element) of the landscape at each simulation day and pass 

that information to the ApisRAM model to predict changes in bee health status. 

 

5. Acknowledgements 
 
We are grateful to Krista Takkis for providing the raw data to published article. 

 

6. List of reviewed references  
 
Abrol, D. P. Energetics of nectar production in some strawberry cultivars as a predictor of floral 

choice by honeybees. J. Biosci. 17, 41–44 (1992). 

Adgaba, N. et al. Floral phenology, nectar secretion dynamics, and honey production potential, 

of two lavender species (Lavandula dentata, and l. pubescens) in southwestern Saudi 

Arabia. J. Apic. Sci. 59, 135–144 (2015). 

Adgaba, N. et al. Nectar secretion dynamics and honey production potentials of some major 

honey plants in Saudi Arabia. Saudi J. Biol. Sci. 24, 180–191 (2017). 

Agostini, K., Sazima, M. & Galetto, L. Nectar production dynamics and sugar composition in 

two Mucuna species (Leguminosae, Faboideae) with different specialized pollinators. 

Naturwissenschaften 98, 933–942 (2011). 

Aguilera, F. & Valenzuela, L. R. Microclimatic-induced fluctuations in the flower and pollen 

production rate of olive trees (Olea europaea L.). Grana 51, 228–239 (2012). 

Aizen, M. A. & Basilio, A. Sex differential nectar secretion in protandrous Alstroemeria aurea 

(Alstroemeriaceae): Is production altered by pollen removal and receipt? Am. J. Bot. 85, 

245–252 (1998). 

Aizen, M. A. & Raffaele, E. Nectar production and pollination in Alstroemeria aurea: responses 

to level and pattern of flowering shoot defoliation. Oikos 76, 312–322 (1996). 

Anton, S., Denisow, B. & Milaniuk, K. Flowering, pollen production and insect visitation in two 

Aconitum species (Ranunculaceae). Acta Agrobot. 67, 3–12 (2014). 

Antoń, S. & Denisow, B. Floral phenology and pollen production in the five nocturnal 

Oenothera species (Onagraceae). Acta Agrobot. 71, 1–12 (2018). 



16 | Page  D3.2: Database on Pollen & Nectar Resources 
__________________________________________________________________________________ 

   
 

Antoń, S. & Denisow, B. Nectar production and carbohydrate composition across floral sexual 

phases: contrasting patterns in two protandrous Aconitum species (Delphinieae, 

Ranunculaceae). Flora 209, 464–470 (2014). 

Antoń, S., Denisow, B., Komoń-Janczara, E. & Targoński, Z. Nectary and gender-biased 

nectar production in dichogamous Chamaenerion angustifolium (L.) Scop. (Onagraceae). 

Plant Species Biol. 32, 380–391 (2017). 

Antoń, S., Komoń-Janczara, E. & Denisow, B. Floral nectary, nectar production dynamics and 

chemical composition in five nocturnal Oenothera species (Onagraceae) in relation to floral 

visitors. Planta 246, 1051–1067 (2017). 

Arista, M. & Ortiz, P. L. Differential gender selection on floral size: An experimental approach 

using Cistus salvifolius. J. Ecol. 95, 973–982 (2007). 

Arista, M., Talavera, M., Berjano, R. & Ortiz, P. L. Abiotic factors may explain the geographical 

distribution of flower colour morphs and the maintenance of colour polymorphism in the 

scarlet pimpernel. J. Ecol. 101, 1613–1622 (2013). 

Arroyo, J. & Herrera, J. Polinizacion y arquitectura floral en Ericaceae de Andalucia occidental. 

[Pollination and floral structure in Ericaceae from  Western Andalusia] Lagascalia 15, 615–

623 (1988). 

Ashworth, L. & Galetto, L. Differential nectar production between male and female flowers in 

a wild cucurbit: Cucurbita maxima ssp. andreana (Cucurbitaceae). Can. J. Bot. 80, 1203–

1208 (2002). 

Atsatt, P. R. & Rundel, P. W. Pollinator maintenance vs. fruit production: partitioned 

reproductive effort in subdioecious Fuchsia lycioides. Missouri Bot. Gard. Press 69, 199–

208 (1982). 

Barthell, J. et al. Nectar secretion and bee guild characteristics of yellow star-thistle on Santa 

Cruz Island and Lesvos: where have the honey bees gone. Uludağ Bee J. 9, 109–121 

(2009). 

Basnett, S., Ganesan, R. & Devy, S. M. Floral traits determine pollinator visitation in 

Rhododendron species across an elevation gradient in the Sikkim Himalaya. Alp. Bot. 129, 

81–94 (2019). 

Baude M.;Kunin, W. E. ;Memmot. J. Flower density values of common British plant species 

[AgriLand]. (2015) doi:10.5285/6c6d3844-e95a-4f84-a12e-65be4731e934. 

Baude M.;Kunin, W. E. ;Memmot. J. Nectar sugar values of common British plant species 

[AgriLand]. (2015) doi:10.5285/69402002-1676-4de9-a04e-d17e827db93c. 

Baude, M. et al. Historical nectar assessment reveals the fall and rise of floral resources in 

Britain. Nature 530, 85–88 (2016). 

Beattie, A. J. The floral biology of three species of Viola. New Phytol. 68, 1187–1201 (1969). 

Bell, G., Lefebvre, L., Giraldeau, L. A. & Weary, D. Partial preference of insects for the male 

flowers of an annual herb. Oecologia 64, 287–294 (1984). 



D3.2: Database on Pollen & Nectar Resources  17 | Page 
__________________________________________________________________________________ 
 

 
 

Bertsch, A. Nectar production of Epilobium angustifolium L. at different air humidities; nectar 

sugar in individual flowers and the optimal foraging theory. Oecologia 59, 40–48 (1983). 

Bittrich, V. & Amaral, M. C. E. Pollination biology of Symphonia globulifera (Clusiaceae). Plant 

Syst. Evol. 200, 101–110 (1996). 

Boose, D. L. Sources of variation in floral nectar production rate in Epilobium canum 

(Onagraceae): Implications for natural selection. Oecologia 110, 493–500 (1997). 

Bory, G. & Clair-Maczulajtys, D. Importance of foliar nectaries in the physiology of tree of 

heaven (Ailanthus glandulosa Desf., Simaroubaceae). Bull. la Société Bot. Fr. Lettres Bot. 

137, 139–155 (1990). 

Bożek, M. Pollen yield and pollen grain dimensions of some late-summer plant species of the 

Lamiaceae family. J. Apic. Sci. 52, 31–36 (2008). 

Bożek, M. Kwitnienie, pożytek pyłkowy i owady zapylające kwiaty Hyssopus officinalis L., 

Lavandula angustifolia Mill. i Mentha piperita L. [Flowering, pollen value and pollinators of 

Hyssopus officinalis L., Lavandula angustifolia Mill. and Mentha piperita L.] Ann. UMCS 13, 

93–99 (2003). 

Bożek, M. Pollen productivity and morphology of pollen grains in two cultivars of honeyberry 

(Lonicera kamtschatica (Sevast.) Pojark.). Acta Agrobot. 60, 73–77 (2007). 

Bożek, M. Nectar secretion and pollen production in Hyacinthus orientalis ‘Sky Jacket’ 

(Asparagaceae). Acta Agrobot. 72, 1–11 (2019). 

Bożek, M. Characteristics of blooming, pollen production, and insect visitors of Polemonium 

caeruleum L. – a species with a potential to enrich pollinator-friendly urban habitats. Acta 

Agrobot. 72, 1–10 (2019). 

Bożek, M. & Wieniarska, J. Biologia kwitnienia i wydajność cukrowa kwiatów dwóch odmian 

Lonicera kamtschatica (Sevast.) Pojark [Blooming biology and sugar efficiency of two 

cultivars of Lonicera kamtschatica (Sevast.) Pojark]. Acta Agrobot. 59, 177–182 (2006). 

Brink, D. & de Wet, J. Interpopulation variation in nectar production in Aconitum columbianum 

(Ranunculaceae). Oecologia 47, 160–163 (1980). 

Cane, J. H. & Schiffhauer, D. Nectar production of cranberries: genotypic differences and 

insensitivity to soil fertility. J. Am. Soc. Hortic. Sci. 122, 665–667 (1997). 

Carlson, J. E. & Harms, K. E. The evolution of gender-biased nectar production in 

hermaphroditic plants. Bot. Rev. 72, 179–205 (2006). 

Carrión-Tacuri, J. et al. Nectar production by invasive Lantana camara and endemic L. 

peduncularis in the Galpagos Islands. Pacific Sci. 66, 435–445 (2012). 

Carruthers, J. M. et al. Oilseed rape (Brassica napus) as a resource for farmland insect 

pollinators: quantifying floral traits in conventional varieties and breeding systems. GCB 

Bioenergy 9, 1370–1379 (2017). 



18 | Page  D3.2: Database on Pollen & Nectar Resources 
__________________________________________________________________________________ 

   
 

Casimiro-Soriguer, R., Herrera, J. & Talavera, S. Andromonoecy in an Old World Papilionoid 

legume, Erophaca baetica. Plant Biol. 15, 353–359 (2013). 

Cavalcante, M. C. et al. Nectar production dynamics and daily pattern of pollinator visits in 

Brazil nut (Bertholletia excelsa Bonpl.) plantations in Central Amazon: implications for fruit 

production. Apidologie 49, 505–516 (2018). 

Cervantes, C., Alvarez, A. & Cuevas, E. Small but attractive: female-biased nectar production 

and floral visitors in a dimorphic shrub. Plant Biol. 20, 160–164 (2018). 

Chalcoff, V. R., Aizen, M. A. & Galetto, L. Nectar concentration and composition of 26 species 

from the temperate forest of South America. Ann. Bot. 97, 413–421 (2006). 

Charalampopoulos, A. et al. Pollen production and circulation patterns along an elevation 

gradient in Mt Olympos (Greece) National Park. Aerobiologia (Bologna). 29, 455–472 

(2013). 

Church, R. M. & Williams, R. R. Comparison of flower numbers and pollen production of 

several dessert apple and ornamental Malus cultivars. J. Hortic. Sci. 58, 327–336 (1983). 

Chwil, M. Biologia kwitnienia i nektarowanie Ocimum basilicum L. [Flowering biology and 

nectar secretion in Ocimum basilicum L.] Ann. UMCS 13, 117–122 (2003). 

Chwil, M. The structure of secretory tissue of the stigma and septal nectaries as well as nectar 

secretion of flowers of Hosta fortunei Baker L. H. Bailey (Funkiaceae). Acta Agrobot. 62, 

27–36 (2009). 

Chwil, M. Flowering pattern, the structure of nectary surface and nectar secretion in two 

varieties of Ocimum basilicum L. Acta Agrobot. 60, 55–65 (2007). 

Chwil, M. The structure of some floral elements and the nectar production rate of Polemonium 

caeruleum L. Acta Agrobot. 63, 25–32 (2010). 

Chwil, M., Kostryco, M. & Matraszek-Gawron, R. Comparative studies on structure of the floral 

nectaries and the abundance of nectar production of Prunus laurocerasus L. Protoplasma 

256, 1705–1726 (2019). 

Chwil, M. & Weryszko-Chmielewska, E. Nectary Structure and Nectar Secretion of Echium 

russicum J. F. Gmel. flowers. Acta Agrobot. 60, 25–33 (2007). 

Chwil, M. & Weryszko-Chmielewska, E. Nectar production and pollen yield of Echium vulgare 

L. in the climatic conditions of Lublin. Acta Sci.Pol. Hortorum Cultus 10, 187–196 (2011). 

Comba, L., Corbet, S. A., Hunt, L. & Warren, B. Flowers, nectar and insect visits: Evaluating 

British plant species for pollinator-friendly gardens. Ann. Bot. 83, 369–383 (1999). 

Corbet, S. A. Bee visits and the nectar of Echium vulgare L. and Sinapis alba L. Ecol. Entomol. 

3, 25–37 (1978). 

Corbet, S. A., Unwin, D. M. & Prys-Jones, O. E. Humidity, nectar and insect visits to flowers, 

with special reference to Crataegus, Tilia and Echium. Ecol. Entomol. 4, 9–22 (1979). 



D3.2: Database on Pollen & Nectar Resources  19 | Page 
__________________________________________________________________________________ 
 

 
 

Cruz-Neto, O., Souza e Silva, J. L., Woolley, M. M., Tabarelli, M. & Lopes, A. V. Phenology, 

nectar dynamics and reproductive success of Inga vera (Leguminosae) in monospecific 

plantations and forest remnants in Atlantic forest: Dataset exploration. Data Br. 20, 632–

638 (2018). 

Czarnecka, B. & Denisow, B. Floral biology of Senecio macrophyllus M. BIEB. (Asteraceae), 

a rare Central European steppe plant. Acta Soc. Bot. Pol. 83, 17–27 (2014). 

Czernećkyj, M. & Weryszko-Chmielewska, E. Przystosowania ekologiczne kwiatów Hypocyrta 

glabra Hook. [Ecological adaptations of Hypocyrta glabra Hook. flowers]. Acta Agrobot. 59, 

199–212 (2006). 

Dafni, A. Advertisement, flower longevity, reward and nectar protection in Labiatae. Acta 

Hortic. 288, 340–346 (1991). 

Dafni, H., Lensky, Y. & Fahn, A. Flower and nectar characteristics of nine species of Labiatae 

and their influence on honeybee visits. J. Apic. Res. 27, 103–114 (1988). 

Damialis, A., Fotiou, C., Halley, J. M. & Vokou, D. Effects of environmental factors on pollen 

production in anemophilous woody species. Trees - Struct. Funct. 25, 253–264 (2011). 

DeGrandi-Hoffman, G., Collison, C. H. & DeGrandi-Hoffman, G. Flowering and Nectar 

Secretion as they Relate to Honeybee Foraging Activity in Birdsfoot Trefoil (Lotus 

Corniculatus). J. Apic. Res. 21, 199–207 (1982). 

Delph, L. F. & Lively, C. M. The evolution of floral color change: pollinator attraction versus 

physiological constraints in Fuchsia excorticata. Evolution (N. Y). 43, 1252–1262 (1989). 

Delph, L. F. & Lively, C. M. Pollinator Visitation, Floral Display, and Nectar Production of the 

Sexual Morphs of a Gynodioecious Shrub. Oikos 63, 161–170 (1992). 

Demianowicz, Z. Nektarowanie i wydajność miodowa Taraxacum officinale Web. [Nectar 

secretion and honey yield of Taraxacum officinale Web.]. Pszczel. Zesz. Nauk. [Journal 

Apic. Sci.] 23, 97–103 (1979). 

Demianowicz, Z. et al. Wydajność miodowa ważniejszych roślin miododajnych w warunkach 

Polski. Część I [The honey yield of main honey plants in polish conditions. Part I]. Pszczel. 

Zesz. Nauk. [Journal Apic. Sci.] 4, 87–104 (1960). 

Demianowicz, Z. & Jabłoński, B. Nektarowanie i wydajność miodowa 4 gatunków roślin o 

drobnych kwiatach [Nectar secretion and honey yields of four species of plants with snall 

flowers]. Pszczel. Zesz. Nauk. [Journal Apic. Sci.] 10, 87–94 (1966). 

Demianowicz, Z., Jabłoński, B., Ostrowska, W. & Szybowski, S. Wydajność miodowa 

ważniejszych roślin miododajnych w warunkach Polski. Część II [Honey potential of the 

major honey-producing plants in Poland. Part II]. Pszczel. Zesz. Nauk. [Journal Apic. Sci.] 

7, 95–111 (1963). 

Denisow, B., Wrzesień, M. & Cwener, A. Pollination and floral biology of Adonis vernalis L. 

(Ranunculaceae) – a case study of threatened species. Acta Soc. Bot. Pol. 83, 29–37 

(2014). 



20 | Page  D3.2: Database on Pollen & Nectar Resources 
__________________________________________________________________________________ 

   
 

Denisow, B. Flowers ecology and pollen output of Symphytum officinale L. J. Apic. Sci. 52, 

81–89 (2008). 

Denisow, B. Flowering and pollen production of several f. brassicaceae ornamentals. J. Apic. 

Sci. 52, 13–21 (2008). 

Denisow, B. Blooming and pollen production of several representatives of the genus 

Centaurea L . J. Apic. Sci. 50, 13–20 (2006). 

Denisow, B. Pollen production, flowering and insect visits on Euphorbia cyparissias L. and 

Euphorbia virgultosa Klok. J. Apic. Res. 48, 50–59 (2009). 

Denisow, B., Antoń, S. & Szymczak, G. Kwitnienie, wydajność pyłkowa oraz oblot przez owady 

ozdobnego krzewu Potentilla Fruticosa L. (Rosaceae). [Flowering, pollen yield and insect 

visitation of the ornamental shrub Potentilla Fruticosa L. (Rosaceae)] J. Apic. Sci. 57, 95–

106 (2013). 

Denisow, B. & Bożek, M. Blooming and pollen production of two Lamium L. species. J. Apic. 

Sci. 52, 21–30 (2008). 

Denisow, B. & Strzalkowska-Abramek, M. Characteristics of blooming and pollen in flowers of 

two Syringa species (f. Oleaceae). Acta Agrobot. 66, 65–72 (2013). 

Denisow, B., Strzalkowska-Abramek, M. & Wrzesien, M. Nectar secretion and pollen 

production in protandrous flowers of Campanula patula L. (Campanulaceae). Acta Agrobot. 

71, 1–9 (2018). 

Denisow, B., Strzałkowska-Abramek, M., Bozek, M. & Jezak, A. Early spring nectar and pollen 

and insect visitor behavior in two Corydalis species (Papaveraceae). J. Apic. Sci. 58, 93–

102 (2014). 

Denisow, B., Tymoszuk, K. & Dmitruk, M. Nectar and pollen production of Helianthus 

tuberosus L. – an exotic plant with invasiveness potential. Acta Bot. Croat. 78, 135–141 

(2019). 

Denisow, B. & Wrzesień, M. Does vegetation impact on the population dynamics and male 

function in Anemone sylvestris L. (Ranunculaceae)? A case study in three natural 

populations of xerothermic grasslands. Acta Soc. Bot. Pol. 84, 197–205 (2015). 

Denisow, B., Wrzesień, M., Bozek, M., Jezak, A. & Strzałkowska-Abramek, M. Flowering, 

pollen characteristics and insect foraging on Campanula bononiensis (Campanulaceae), a 

protected species in Poland. Acta Agrobot. 67, 13–22 (2014). 

Denisow, B. Nectar secretion of Sisymbrium loeselii L. in some ruderal phytocenoses in the 

city of Lublin area. J. Apic. Sci. 49, 51–58 (2005). 

Denisow, B. The blooming and melliferous value of Tristilous flowers of Japanese quince 

(Chaenomeles japonica Lindl.). J. Apic. Sci. 46, 15–22 (2002). 

Denisow, B. Pollen production of selected ruderal plant species in the Lublin area. (University 

of Life Sciences in Lublin Press [Wydawnictwo Uniwersytetu Przyrodniczego], 2011). 



D3.2: Database on Pollen & Nectar Resources  21 | Page 
__________________________________________________________________________________ 
 

 
 

Denisow, B. & Antoń, S. Flowering, nectar secretion, pollen shed and insect foraging on 

Aquilegia vulgaris L. (Ranunculaceae). Acta Agrobot. 65, 37–44 (2012). 

Denisow, B. & Bożek, M. Biologia kwitnienia i obfitość pylenia Anemone japonica Houtt . = 

Anemone x hybrida hort [Blooming biology and pollen abundance of Anemone japonica 

Houtt. = Anemone × hybrida hort]. Acta Agrobot. 59, 139–146 (2006). 

Denisow, B., Masierowska, M. & Antoń, S. Floral nectar production and carbohydrate 

composition and the structure of receptacular nectaries in the invasive plant Bunias 

orientalis L. (Brassicaceae). Protoplasma 253, 1489–1501 (2016). 

Denisow, B., Pogroszewska, E. & Laskowska, H. The effect of silicon on nectar and pollen 

production in Hosta Tratt. ‘Krossa Regal’. Acta Sci. Pol. Hortorum Cultus 14, 131–142 

(2015). 

Denisow, B. & Wrzesień, M. The study of blooming and pollen efficiency of Adonis vernalis L. 

in xerothermic plant communities. J. Apic. Sci. 50, 25–32 (2006). 

Denisow, B., Wrzesień, M. & Cwener, A. The estimation of Adonis vernalis populations in 

chosen patches of Lublin Upland. Acta Agrobot. 61, 3–11 (2008). 

Denisow, B. & Żuraw, B. Wydajność pyłkowa czterech gatunków pełnika (Trollius L.). [Pollen 

yield in four species of globeflower (Trollius L.)] Ann. Univ. Mariae Curie-Skłodowska Lublin 

- Pol. 13, 85–92 (2003). 

Devesa, J. A., Arroyo, J. & Herrera, J. Contribution al conocimiento de la biologia floral del 

genero Lavandula L. [Contribution to the floral biology of the genus Lavandula L.] An. Jard. 

Bot. Madrid 42, 165–186 (1985). 

Devlin, B. & Stephenson, A. G. Sex differential floral longevity, nectar secretion and pollinator 

foraging in a protandrous species. Am. J. Bot. 72, 303–310 (1985). 

Dmitruk, M. Biology of flowering and nectar production in the flowers of the beauty bush 

(Kolkwitzia amabilis Graebn.). Acta Agrobot. 65, 15–20 (2012). 

Dmitruk, M. Flowering, nectar secretion, and structure of the nectary in the flowers of Acer 

pseudoplatanus L. Acta Agrobot. 72, 1–10 (2019). 

Dmitruk, M. Flowering biology, nectar production and insect visits in Cucurbita pepo L. flowers. 

Acta Agrobot. 59, 183–197 (2006). 

Dmitruk, M. Flowering, nectar production and insects visits in two cultivars of Cucurbita 

maxima Duch. flowers. Acta Agrobot. 61, 99–106 (2008). 

Dmitruk, M., Weryszko-Chmielewska, E. & Sulborska, A. Flowering and nectar secretion in 

two forms of the Moldavian dragonhead (Dracocephalum moldavica L.) – A plant with 

extraordinary apicultural potential. J. Apic. Sci. 62, 97–110 (2018). 

Dobkin, D. S. Flowering patterns of long-lived Heliconia inflorescences: implications for visiting 

and resident nectarivores. Oecologia 64, 245–254 (1984). 



22 | Page  D3.2: Database on Pollen & Nectar Resources 
__________________________________________________________________________________ 

   
 

Enkegaard, A., Kryger, P. & Boelt, B. Determinants of nectar production in oilseed rape. J. 

Apic. Res. 55, 89–99 (2016). 

Enkegaard, A., Kryger, P. & Boelt, B. Determinants of nectar production in heather. J. Apic. 

Res. 55, 100–106 (2016). 

Eriksen, B., Molau, U. & Svensson, M. Reproductive strategies in two arctic Pedicularis 

species (Scrophulariaceae). Ecography (Cop.). 16, 154–166 (1993). 

Escaravage, N., Pornon, A., Doche, B. & Till-Bottraud, I. Breeding system in an alpine species: 

Rhododendron ferrugineum L. (Ericaceae) in the French northern Alps. Can. J. Bot. 75, 

736–743 (1997). 

Farkas, Á. Nectar production and nectar sugar composition of three oilseed rape (Brassica 

napus) cultivars in Hungary. Acta Hortic. 767, 275–283 (2008). 

Farkas, Á., Molnár, R., Morschhauser, T. & Hahn, I. Variation in nectar volume and sugar 

concentration of Allium ursinum L. ssp. ucrainicum in three habitats. Sci. World J. 2012, 1–

7 (2012). 

Farkas, Á. & Zajácz, E. Nectar production for the Hungarian honey industry. Eur. J. Plant Sci. 

Biotechnol. 1, 125–151 (2007). 

Fernández-González, M., González-Fernández, E., Ribeiro, H., Abreu, I. & Rodriguez-Rajo, 

F. J. Pollen production of Quercus in the North-Western Iberian Peninsula and airborne 

pollen concentration trends during the last 27 years. Forests 11, 1–18 (2020). 

Fernández-Illescas, F., Nieva, F. J. J., Márquez-García, B. & Muñoz-Rodríguez, A. F. Pollen 

production in halophytic species of the Chenopodiaceae in a Mediterranean marsh. Grana 

49, 300–307 (2010). 

Fotiou, C., Damialis, A., Krigas, N., Halley, J. M. & Vokou, D. Parietaria judaica flowering 

phenology, pollen production, viability and atmospheric circulation, and expansive ability in 

the urban environment: Impacts of environmental factors. Int. J. Biometeorol. 55, 35–50 

(2011). 

Frenguelli, G. et al. The influence of air temperature on the starting dates of the pollen season 

of Alnus and Populus. Grana 30, 196–200 (1991). 

Galetto, L. & Bernardello, L. Nectar secretion pattern and removal effects in three species of 

Solanaceae. Can. J. Bot. 71, 1394–1398 (1993). 

Galetto, L. & Bernardello, L. Nectar secretion pattern and removal effects in six Argentinean 

Pitcairnioideae (Bromeliaceae). Bot. Acta 105, 292–299 (1992). 

Galetto, L. & Bernardello, G. Characteristics of nectar secretion by Lycium cestroides, L. 

ciliatum (Solanaceae), and their hybrid. Plan Species Biol. 11, 157–163 (1995). 

Galetto, L. & Bernardello, G. Floral nectaries, nectar production dynamics and chemical 

composition in six Ipomoea species (Convolvulaceae) in relation to pollinators. Ann. Bot. 

94, 269–280 (2004). 



D3.2: Database on Pollen & Nectar Resources  23 | Page 
__________________________________________________________________________________ 
 

 
 

Galloni, M., Podda, L., Vivarelli, D. & Cristofolini, G. Pollen presentation, pollen-ovule ratios, 

and other reproductive traits in Mediterranean Legumes (Fam. Fabaceae - Subfam. 

Faboideae). Plant Syst. Evol. 266, 147–164 (2007). 

García Cruzatty, L., Rivero, M., Vásconez, G., Peñarrieta, S. & Droppelmann, F. Eficiencia 

reproductiva y producción de polen en Nothofagus alpina en un huerto semillero clonal. 

[Efficiency of reproduction and the pollen production of Nothofagus alpine in a clonal seed 

orchard] Bosque 38, 133–139 (2017). 

Głowska, Z. Porównanie intensywności nektarowania i oblatywania przez pszczoły pięciu 

gatunków drzew owocowych [Nectar secretion and bee visitation of five species of fruit 

trees]. Pszczel. Zesz. Nauk. [Journal Apic. Sci.] 2, 121–147 (1958). 

Goldberg, L. Patterns of nectar production and composition, and morphology of floral nectaries 

in Helicteres guazumifolia and Helicteres baruensis (Sterculiaceae): two sympatric species 

from the Costa Rican tropical dry forest. Rev. Biol. Trop. 57, 161–177 (2009). 

Gonzalez, A. et al. Flower choice by honey bees (Apis mellifera L.): sex-phase of flowers and 

preferences among nectar and pollen foragers. Oecologia 101, 258–264 (1995). 

Gómez-Casero, M. T., Hidalgo, P. J., García-Mozo, H., Domínguez, E. & Galán, C. Pollen 

biology in four Mediterranean Quercus species. Grana 43, 22–30 (2004). 

Greenfield, L. Plant pollen production in selected tree species. Canterbury Bot. Soc. J. 31, 10–

13 (1996). 

Gromisz, M. Daty zakwitania ważniejszych roślin miododajnych w Polsce w latach 1946-1986 

[The dates of flowering of some important honey plants in Poland in the years 1946-1986]. 

Pszczel. Zesz. Nauk. [Journal Apic. Sci.] 34, 89–101 (1993). 

Guardia, R. & Belmonte, J. Phenology and pollen production of Parietaria judaica L. in 

Catalonia (NE Spain). Grana 43, 57–64 (2004). 

Guimaraes, E., Nogueira, A. & Machado, S. R. Floral nectar production and nectary structure 

of a bee-pollinated shrub from Neotropical savanna. Plant Biol. 18, 26–36 (2016). 

Guitián, J., Guitián, P. & Sánchez, J. M. Reproductive biology of two Prunus species 

(Rosaceae) in the Northwest Iberian Peninsula. Plant Syst. Evol. 185, 153–165 (1993). 

Guitián, P., Navarro Etxeberría, L. & Guitián Rivera, J. Efecto de la extracción en la producción 

de néctar en flores de Melittis melissophyllum L. (Labiatae). [The effect of extraction on the 

production of nectar of Melittis melissophyllum L. (Labiatae) flowers] An. del Jardín 

Botánico Madrid 52, 163–169 (1995). 

Gupta, J. K., Reddy, M. C. M. & Kumar, J. Pattern of nectar secretion in wild cherry, Prunus 

puddum Roxb, and the associated foraging behaviour of Apis cerana indica F and Apis 

mellifera L. Apidologie 21, 11–16 (1990). 

Gyan, K. Y. & Woodell, S. R. J. Nectar production, sugar content, amino acids and potassium 

in Prunus spinosa L., Crataegus monogyna Jacq. and Rubus fruticosus L. at Wytham, 

Oxfordshire. Funct. Ecol. 1, 251–259 (1987). 



24 | Page  D3.2: Database on Pollen & Nectar Resources 
__________________________________________________________________________________ 

   
 

Haragsim, O. The nectar secretion of maple (Acer platanoides L.) and sycamore (A. 

pseudoplatanus L.). Apidologie 8, 363–368 (1977). 

Hernández-Conrique, D., Ornelas, J. F., García-Franco, J. G. & Vargas, F. Nectar production 

of Calliandra longipedicellata (Fabaceae: Mimosoideae), an endemic Mexican shrub with 

multiple potential pollinators. Biotropica 39, 459–467 (2007). 

Herrera, C. M. & Soriguer, R. C. Inter‐ and intra‐floral heterogeneity of nectar production in 

Helleborus foetidus L. (Ranunculaceae). Bot. J. Linn. Soc. 86, 253–260 (1983). 

Herrera, J. Flower and fruit biology in southern Spanish Mediterranean shrublands. Ann. - 

Missouri Bot. Gard. 74, 69–78 (1987). 

Herrera, J. Flower variation and breeding systems in the Cistaceae. Plant Syst. Evol. 179, 

245–256 (1992). 

Herrera, J. Reproductive characteristics of a stable-dune therophyte community in Doñana 

(Southern Spain). Isr. J. Bot. 40, 295–304 (1991). 

Herrera, J. The reproductive biology of a riparian Mediterranean shrub, Nerium oleander L. 

(Apocynaceae). Bot. J. Linn. Soc. 106, 147–172 (1991). 

Herrera, J. Reproducción sexual y multiplicación vegetativa en Arisarum simorrhinum Durieu 

(Araceae) [Sexual reproduction and vegetative multiplication in Arisarum simorrhinum 

Durieu (Araceae)]. Lagascalia 15, 25–42 (1988). 

Herrera, J. Pollination relationships in southern Spanish Mediterranean shrublands. J. Ecol. 

76, 274–287 (1988). 

Herrera, J. Nectar secretion patterns in southern Spanish Mediterranean scrublands. Isr. J. 

Bot. 34, 47–58 (1985). 

Herrera, J. Flowering and fruiting phenology in the coastal shrublands of Doñana, south Spain. 

Vegetatio 68, 91–98 (1986). 

Hicks, D. M. et al. Food for pollinators: Quantifying the nectar and pollen resources of urban 

flower meadows. PLoS One 11, 1–37 (2016). 

Hidalgo, P. J., Galán, C. & Domínguez, E. Pollen production of the genus Cupressus. Grana 

38, 296–300 (1999). 

Hyde, H. A. & Williams, D. A. Pollen of lime (Tilia spp.). Nature 395, 457 (1945). 

Ion, N. Research regarding the melliferous characteristics of labiates from xerophile meadows 

from Danube valley. Lucr. ştiinŃifice Zooteh. şi Biotehnol. 41, 312–318 (2008). 

Ion, N., Jean-François, O. & Vaissière, B. E. dataset - Melliferous potential of weedy 

herbaceous plants in crop fields of Romania from 1949 to 2012. Journal of Apicultural 

Science vol. 62 149–165 (2018). 

Ion, N., Jean-François, O. & Vaissière, B. E. Melliferous potential of weedy herbaceous plants 

in crop fields of Romania from 1949 to 2012. J. Apic. Sci. 62, 149–165 (2018). 



D3.2: Database on Pollen & Nectar Resources  25 | Page 
__________________________________________________________________________________ 
 

 
 

Jabłoński, B. Przyczynek do poznania biologii kwitnienia, nektarowania i miododajności 

wrzosu (Calluna vulgaris (L.) Salisb.) [Contribution towards the knowledge on blooming, 

nectar secretion and value for bees of heather (Calluna vulgaris (L.) Salisb.)]. Pszczel. 

Zesz. Nauk. [Journal Apic. Sci.] 32, 55–76 (1988). 

Jabłoński, B. Nektarowanie, zapylanie i plonowanie kilku odmian lucerny [Nectar secretion, 

pollination and seed setting by several varieties of Alfalfa]. Pszczel. Zesz. Nauk. [Journal 

Apic. Sci.] 17, 111–129 (1973). 

Jabłoński, B. Study on biology of flowering, nectaring, pollination and seed setting in red clover 

(Trifolium pratense L.). Pszczel. Zesz. Nauk. [Journal Apic. Sci.] 21, 177–188 (1977). 

Jabłoński, B. Badania biologii kwitnienia i zapylania koniczyny czerwonej (Trifolium pratense 

L.) [Investigations on biology of blooming and pollination of red clover Trifolium pratense 

L.). Pszczel. Zesz. Nauk. [Journal Apic. Sci.] 18, 201–228 (1974). 

Jabłoński, B. Nektarowanie i wydajność miodowa ważniejszych roślin miododajnych w 

warunkach Polski. Część VI [Nectar secretion and honey efficiency of important honey 

plants grown under poland’s conditions. Part VI]. Pszczel. Zesz. Nauk. [Journal Apic. Sci.] 

34, 43–49 (1990). 

Jabłoński, B. Nektarowanie i wydajność miodowa ważniejszych roślin miododajnych w 

warunkach Polski. Część V [Nectar secretion and honey efficiency of important honey 

plants in polsih conditions. Part V]. Pszczel. Zesz. Nauk. [Journal Apic. Sci.] 30, 195–205 

(1986). 

Jabłoński, B. Wydajność miodowa ważniejszych roślin miododajnych w warunkach Polski. 

Część IV [Honey potential of the major honey-producing plants in Poland. Part IV]. Pszczel. 

Zesz. Nauk. [Journal Apic. Sci.] 12, 117–126 (1968). 

Jabłoński, B. et al. Nektarowanie koniczyny czerwonej (Trifolium pratense L.) w kilku 

miejscowościach Polski [Nectar secretion of red clover (Trifolium pratense L.) in few 

locations of Poland]. Pszczel. Zesz. Nauk. [Journal Apic. Sci.] 16, 91–123 (1972). 

Jabłoński, B. & Kołtowski, Z. Badania wartości pszczelarskiej robinii akacjowej (Robinia 

pseudoacacia L.). [ Investigation of beekeeping value of false acacia (Robinia pseudacacia 

L.).]. Pszczel. Zesz. Nauk. [Journal Apic. Sci.] 37, 65–80 (1993). 

Jabłoński, B. & Kołtowski, Z. The blooming, nectar secretion and foraging by bees of three 

species of Agastache. Pszczel. Zesz. Nauk. [Journal Apic. Sci.] 44, 239–244 (2000). 

Jabłoński, B. & Kołtowski, Z. Nektarowanie różnych gatunków i mieszańców lipy (Tilia L.) 

[Nectar secretion of some species and hybrids of lime-tree (Tilia L.)]. Pszczel. Zesz. Nauk. 

[Journal Apic. Sci.] 43, 279–290 (1999). 

Jabłoński, B. & Kołtowski, Z. Nektarowanie i wydajność miodowa roślin miododajnych w 

warunkach Polski. Część XI [The nectar secretion and sugar efficiency of honey plant s 

growing under Poland’s conditions. Part XI]. Pszczel. Zesz. Nauk. [Journal Apic. Sci.] 44, 

205–211 (2000). 



26 | Page  D3.2: Database on Pollen & Nectar Resources 
__________________________________________________________________________________ 

   
 

Jabłoński, B. & Kołtowski, Z. Nektarowanie i wydajność miodowa roślin miododajnych Polski. 

Część X [The nectar secretion and honey efficiency of honey plants growing under Poland’s 

conditions. Part X]. Pszczel. Zesz. Nauk. [Journal Apic. Sci.] 43, 247–253 (1999). 

Jabłoński, B. & Kołtowski, Z. Nektarowanie i wydajność miodowa ważniejszych roślin 

miododajnych w warunkach Polski. Cześć VIII [Nectar secretion and honey efficiency of 

important honey plants growing under Poland’s conditions. Part VIII]. Pszczel. Zesz. Nauk. 

[Journal Apic. Sci.] 37, 81–87 (1993). 

Jabłoński, B. & Kołtowski, Z. Nektarowanie i wydajność miodowa roślin miododajnych w 

warunkach Polski. Część IX [The nectar secretion and honey efficiency of honey plants 

growing under Poland’s conditions. Part IX]. Pszczel. Zesz. Nauk. [Journal Apic. Sci.] 40, 

59–65 (1996). 

Jabłoński, B., Kołtowski, Z. & Dąbska, B. Nektarowanie i wydajność miodowa wazniejszych 

roślin miododajnych w warunkach Polski. Część VII [Nectar secretion and honey efficiency 

of important honey plants in Poland conditions. Part VII]. Pszczel. Zesz. Nauk. [Journal 

Apic. Sci.] 36, 54–64 (1992). 

Jabłoński, B., Kołtowski, Z. & Pidek, A. Wartość pszczelarska i wymogi zapylania aronii 

czarnej [Aronia melanocarpa Ell.] [Beekeeping value and pollination requirements of Aronia 

melanocarpa Ell.]. Pszczel. Zesz. Nauk. [Journal Apic. Sci.] 38, 25–37 (1994). 

Jabłoński, B., Kołtowski, Z. & Szklanowska, K. Nektarowanie i wydajność cukrowa 

ważniejszych odmian porzeczki czarnej (Ribes nigrum L.) [Nectar secretion and sugars 

efficiency of more import ant cultivars of black currant (Ribes nigrum L.).]. Pszczel. Zesz. 

Nauk. [Journal Apic. Sci.] 41, 7–17 (1997). 

Jabłoński, B., Kotłowski, Z. & Szklanowska, K. Wartość pszczelarska i potrzeby zapylania 

gorczycy białej oraz rzepaku i rzepiku jarego [Beekeeping value and pollination 

reqiurements of white mustard, spring rape and turnip like rape]. Pszczel. Zesz. Nauk. 

[Journal Apic. Sci.] 43, 255–262 (1999). 

Jabłoński, B., Król, S., Pliszka, K. & Żurowska, Z. Nektarowanie i zapylanie borówki wysokiej 

(Vaccinium corymbosum L.) [Nectar secretion and pollination of the blueberry (Vaccinium 

corymbosum L.)]. Pszczel. Zesz. Nauk. [Journal Apic. Sci.] 27, 91–109 (1983). 

Jabłoński, B., Skowronek, J., Woyke, H. W. & Doruchowski, R. W. Biologia kwitnienia, 

nektarowanie, zapylanie i owocowanie męskosterylnych i męskopłodnych linii cebuli 

(Allium cepa L.) [Biology of the bloom, nectar secretion, pollen shedding, pollination, and 

fruit setting of the male sterile and male fertile lines of Allium cepa L.] Pszczel. Zesz. Nauk. 

[Journal Apic. Sci.] 26, 57–103 (1982). 

Jabłoński, B. & Szklanowska, K. Wartość pszczelarska nowej odmiany nostrzyku białego 

(Melilotus albus Med.) [Apiculture value of a new variety of sweet clover (Melilotus albus 

Med.)]. Pszczel. Zesz. Nauk. [Journal Apic. Sci.] 29, 359–372 (1985). 

Jabłoński, B. & Szklanowska, K. Wartość pszczelarska, zapylanie i owocowanie homostylnej 

odmiany gryki (Fagopyrum esculentum Mnch.) [Beekeeping value, pollination, and fruit 

bearing of a homostyllic buckwheat variety (Fagopyrum esculentum Mnch.)]. Pszczel. 

Zesz. Nauk. [Journal Apic. Sci.] 31, 153–175 (1987). 



D3.2: Database on Pollen & Nectar Resources  27 | Page 
__________________________________________________________________________________ 
 

 
 

Jabłoński, B. & Szklanowska, K. Wartość pszczelarska i wymogi zapylania gryki tetraploidalnej 

[Beekeeping value and pollination requirements of tetraploid buckwheat]. Pszczel. Zesz. 

Nauk. [Journal Apic. Sci.] 34, 51–56 (1990). 

Jarić, S. V., Durdević, L. A., Mačukanović-Jocić, M. P. & Gajić, G. M. Morphometric 

characteristics and nectar potential of Ocimum basilicum L. var. genovese (Lamiaceae) in 

relation to microclimatic and edaphic environmental factors. Period. Biol. 112, 283–291 

(2010). 

Jochner, S. C., Beck, I., Behrendt, H., Traidl-Hoffmann, C. & Menzel, A. Effects of extreme 

spring temperatures on urban phenology and pollen production: A case study in Munich 

and Ingolstadt. Clim. Res. 49, 101–112 (2011). 

Jordano, P. Pollination biology of Prunus mahaleb L.: deferred consequences of gender 

variation for fecundity and seed size. Biol. J. Linn. Soc. 50, 65–84 (1993). 

Kakutani, T., Inoue, T. & Kato, M. Nectar secretion patterns of the dish-shaped flower, Cayratia 

japonica (Vitaceae), and nectar utilization patterns by insect visitors. Res. Popul. Ecol. 

(Kyoto). 31, 381–400 (1989). 

Kato, S. & Sakai, S. Nectar secretion strategy in three Japanese species: Changes in nectar 

volume and sugar concentration dependent on flower age and flowering order. Botany 86, 

337–345 (2008). 

Keasar, T., Sadeh, A. & Shmida, A. Variability in nectar production and standing crop, and 

their relation to pollinator visits in a Mediterranean shrub. Arthropod. Plant. Interact. 2, 117–

123 (2008). 

Keasar, T. & Shmida, A. An evaluation of Israeli forestry trees and shrubs as potential forage 

plants for bees. Isr. J. Plant Sci. 57, 49–64 (2009). 

Kęsik, T., Baran, A. & Mitura, K. Wpływ warunków środowiska na wybrane elementy biologii 

kwitnienia rącznika pospolitego (Ricinus communis L.). [The effect of environmental 

conditions on selected aspects of biology of castor bean (Ricinus communis L.)] Ann. Univ. 

Mariae Curie-Skłodowska Lublin - Pol. 13, 167–172 (2003). 

Khanduri, V. P. Annual variation in floral phenology and pollen production in a 25-year-old 

plantation of Tectona grandis. Nord. J. Bot. 30, 82–89 (2012). 

Khanduri, V. P. & Kumar, K. S. Pollen production and release in Mesua ferrea Linn. 

(Guttiferae): a spatio-temporal pattern. Aerobiologia (Bologna). 33, 13–21 (2017). 

Khanduri, V. P. & Sharma, C. M. Cyclic pollen production in Cedrus deodara. Sex. Plant 

Reprod. 22, 53–61 (2009). 

Klinkhamer, P. G. L. & van der Veen-van Wijk, C. A. M. Genetic variation in floral traits of 

Echium vulgare. Oikos 85, 515–522 (1999). 

Kolasa, Z. Wartość pszczelarska kilku odmian agrestu (Grossularia reclinata Mill.) [Apicultural 

value of some gooseberry varieties (Grossularia reclinata Mill.)]. Pszczel. Zesz. Nauk. 

[Journal Apic. Sci.] 29, 283–291 (1985). 



28 | Page  D3.2: Database on Pollen & Nectar Resources 
__________________________________________________________________________________ 

   
 

Koltowski, Z. Flowering biology, nectar secretion and insect foraging of the runner bean 

(Phaseolus coccineus L.). J. Apic. Sci. 48, 53–60 (2004). 

Kołtowski, Z. Wydajność pyłkowa kilku odmian bobiku (Vicia faba L. ssp.minor Harz) [Pollen 

efficiency of several field bean cultivars (Vicia faba L.. ssp. minor Harz)]. Pszczel. Zesz. 

Nauk. [Journal Apic. Sci.] 40, 67–75 (1996). 

Kołtowski, Z. Nektarowanie i wydajnosc miodowa kilku odmian bobiku (Vicia faba ssp.minor 

Harz) [The nectar secretion and honey efficiency of several field bean cultivars (Vicia faba 

L. ssp. minor Harz)]. Pszczel. Zesz. Nauk. [Journal Apic. Sci.] 40, 41–56 (1996). 

Kołtowski, Z. Biologia kwitnienia kilku odmian bobiku (Vicia faba L.ssp.minor Harz) [The 

blooming biology of several cultivars of field bean (Vicia faba L. ssp. minor Harz)]. Pszczel. 

Zesz. Nauk. [Journal Apic. Sci.] 40, 27–39 (1996). 

Kołtowski, Z., Bochniarz, J. & Gałaś, T. Wpływ rodzaju gleby na nektarowanie i plon nasion 

bobiku (Vicia faba subsp. minor Harz) [Influence of kind of soil on the nectar secretion and 

yielding of faba bean (Vicia faba ssp. Minor Harz)]. Pszczel. Zesz. Nauk. [Journal Apic. 

Sci.] 36, 46–58 (1992). 

Kołtowski, Z. & Jabłoński, B. Wartość pszczelarska koniczyny perskiej (Trifolium resupinatum 

L.) w uprawie na nasiona [Beekeeping value of persian clover (Trifolium resupinatum L.) 

cultivated for seeds]. Pszczel. Zesz. Nauk. [Journal Apic. Sci.] 38, 39–47 (1994). 

Konarska, A. & Masierowska, M. Structure of floral nectaries and female-biased nectar 

production in protandrous species Geranium macrorrhizum and Geranium phaeum. 

Protoplasma 257, 501–523 (2020). 

Koptur, S. Flowering phenology and floral biology of Inga (Fabaceae: Mimosoideae). Syst. 

Bot. 8, 354–368 (1983). 

Koter, M. Nektarowanie i wydajność pyłkowa wybranych gatunków i mieszańców wierzb (Salix 

L.) [Nectar secretion and pollen productiveness of several species and hybrids of willow 

(Salix L.)]. Pszczel. Zesz. Nauk. [Journal Apic. Sci.] 31, 131–154 (1987). 

Kradolfer, U. & Erhardt, A. Nectar secretion patterns in Salvia pratensis L. (Lamiaceae). Flora 

190, 229–235 (1995). 

Kraemer, M. & Schmitt, U. Nectar production patterns and pollination of the Canarian endemic 

Echium wildpretii pearson ex Hook. fil. Flora 192, 217–221 (1997). 

Kulloli, S. K., Chandore, A. N. & Aitawade, M. M. Nectar dynamics and pollination studies in 

three species of Lamiaceae. Curr. Sci. 100, 509–516 (2011). 

Kumar, J. & Kumar Gupta, J. Nectar sugar production and honeybee foraging activity in 3 

species of onion (Allium species). Apidologie 24, 391–396 (1993). 

Kwak, M. M. Pollination ecology and seed-set in the rare annual species Melampyrum arvense 

L. (Scrophulariaceae). Acta Bot. Neerl. 37, 153–163 (1988). 

Kwak, M. M. & Bergman, P. Early flowers of Bartsia alpina (Scrophulariaceae) and the 

visitation by bumblebees. Acta Bot. Neerl. 45, 355–366 (1996). 



D3.2: Database on Pollen & Nectar Resources  29 | Page 
__________________________________________________________________________________ 
 

 
 

Kwiatkowski, M., Niezgoda, M. & Paszek, E. Nektarowanie, wydajność miodowa i owocowanie 

czterech odmian śliw [Nectar secretion, honey yield and crop of four varietes of plums]. 

Pszczel. Zesz. Nauk. [Journal Apic. Sci.] 17, 147–157 (1973). 

Lack, A. The Ecology of the flowers of the savanna tree Maranthes polyandra and their visitors, 

with particular reference to bats. J. Ecol. 66, 287–295 (1978). 

Lake, J. C. & Hughes, L. Nectar production and floral characteristics of Tropaeolum majus L. 

grown in ambient and elevated carbon dioxide. Ann. Bot. 84, 535–541 (1999). 

Langenberger, M. W. & Davis, A. R. Temporal changes in floral nectar production, 

reabsorption, and composition associated with dichogamy in annual caraway (Carum carvi; 

Apiaceae). Am. J. Bot. 89, 1588–1598 (2002). 

Latorre, F. & Bianchi, M. M. Relationships between flowering development of Ulmus pumila 

and Fraxinus excelsior and their airborne pollen. Grana 37, 233–238 (1998). 

Listowski, A. & Jackowska, I. Observations of plant development. XI. On the rhythm of 

flowering of Taraxacum officinale. Acta Soc. Bot. Pol. 34, 549–561 (1965). 

Liu, Y. N., Li, Y., Yang, F. S. & Wang, X. Q. Floral nectary, nectar production dynamics, and 

floral reproductive isolation among closely related species of Pedicularis. J. Integr. Plant 

Biol. 58, 178–187 (2016). 

Macukanovic-Jocic, M., Duletic-Lausevic, S. & Jocic, G. Nectar production in three melliferous 

species of Lamiaceae in natural and experimental conditions. Acta Vet. 54, 475–487 

(2004). 

Macukanović-Jocić, M. P. & Djurdjevic, L. Influence of microclimatic conditions on nectar 

exudation in Glechoma hirsuta W. K. Arch. Biol. Sci. 57, 119–126 (2005). 

Mačukanović-Jocić, M., Stevanović, Z. D., Jarić, S. & Đurđević, L. Nectar secretion in basil 

(Ocimum basilicum L.) grown in different soil conditions. J. Apic. Res. Bee World 47, 89–

90 (2008). 

Makrogianni, D. I., Karapanos, I. C. & Passam, H. C. Seasonal fluctuations in pollen 

production and viability in eggplant and the quality of seed-containing and seedless (Auxin-

Set) fruits. J. Plant Growth Regul. 37, 937–946 (2018). 

Maksymiuk, I. Nektarowanie rzepaku ozimego (Brassica napus L. var. biennis Rchb.) [The 

nectar secretion of winter rape Brassica napus L. var. biennis Rchb.]. Pszczel. Zesz. Nauk. 

[Journal Apic. Sci.] 2, 49–54 (1958). 

Maksymiuk, I. Nektarownaie lipy drobnolistnej Tilia cordata Mill. w rezerwacie Obrożyska koło 

Muszyny [The nectar secretion of linden Tilia cordata Mill. at reserve Oborżyska near 

Muszyna (Carpathians)]. Pszczel. Zesz. Nauk. [Journal Apic. Sci.] 4, 105–125 (1960). 

Marden, J. H. Intrapopulation variation in nectar secretion in Impatiens capensis. Oecologia 

63, 418–422 (1984). 

Marvin, G. E. Nectar secretion of the tuliptree or yellow poplar. J. Econ. Entomol. 26, 170–176 

(1933). 



30 | Page  D3.2: Database on Pollen & Nectar Resources 
__________________________________________________________________________________ 

   
 

Masierowska, M. Biologia kwitnienia, nektarowanie i oblot przez owady zapylające czterech 

gatunków jaśminowca (Philadelphus L.) (f. Saxifragaceae). [Flowering biology, nectar 

production and insect visitations in for species of mock-orange (Philadelphus L.) (f. 

Saxifragaceae)]. Ann. UMCS 13, 129–136 (2003). 

Masierowska, M. Evaluation of Deutzia x carnea (Lem.) Rehd. as a food source to urban bees. 

Acta Agrobot. 65, 29–38 (2012). 

Masierowska, M. Kwitnienie oraz wartość pożytkowa bodziszka czerwonego (Geranium 

sanguineum L.), Geraniaceae. [ Flowering and nectar and pollen flow in Geranium 

sanguineum L., Geraniaceae] Acta Agrobot. 59, 165–175 (2006). 

Masierowska, M. Floral phenology, floral rewards and insect visitation in an ornamental 

species Geranium platypetalum Fisch. and C. A. Mey., Geraniaceae. Acta Agrobot. 65, 23–

36 (2012). 

Masierowska, M. L. Floral nectaries and nectar production in brown mustard (Brassica juncea) 

and white mustard (Sinapis alba) (Brassicaceae). Plant Syst. Evol. 238, 97–107 (2003). 

Masierowska, M. & Krzysiak, K. The preliminary studies on flowering biology and melliferous 

value of three perennial species from Lamiaceae family. Pszczel. Zesz. Nauk. [Journal 

Apic. Sci.] 44, 245–253 (2000). 

Masierowska, M. & Piętka, T. Variability in nectar and pollen production in flowers of double-

low lines of white mustard (Sinapis alba L.) and their attractiveness to honey bees. Acta 

Sci. Pol. Hortorum Cultus 13, 197–209 (2014). 

Masierowska, M., Stawiarz, E. & Rozwałka, R. Perennial ground cover plants as floral 

resources for urban pollinators: A case of Geranium species. Urban For. Urban Green. 32, 

185–194 (2018). 

McDade, L. A. Protandry, synchronized flowering and sequential phenotypic unisexuality in 

neotropical Pentagonia macrophylla (Rubiaceae). Oecologia 68, 218–223 (1986). 

Moe, D. Pollen production of Alnus incana at its south Norwegian altitudinal ecotone. Grana 

37, 35–39 (1998). 

Molau, U. Gender variation in Bartsia alpina (Scrophulariaceae), a subarctic perennial 

hermaphrodite. Am. J. Bot. 78, 326–339 (1991). 

Mondal, A. K. & Mandal, S. Pollen production in some terrestrial angiosperms. Curr. Sci. 74, 

906–910 (1998). 

Moquet, L., Mayer, C., Michez, D., Wathelet, B. & Jacquemart, A. L. Early spring floral foraging 

resources for pollinators in wet heathlands in Belgium. J. Insect Conserv. 19, 837–848 

(2015). 

Muraoka, K. & Watanabe, M. A preliminary study of nectar production of the field cress, 

Rorippa indica, in relation to the age of its flowers. Ecol. Res. 9, 33–36 (1994). 

Murrell, D. C., Shuel, R. W. & Tomes, D. T. Nectar production and floral characteristics in 

birdsfoot trefoil (Lotus corniculatus L.). Can. J. Plant Sci. 62, 361–371 (1982). 



D3.2: Database on Pollen & Nectar Resources  31 | Page 
__________________________________________________________________________________ 
 

 
 

Navarro, L. Reproductive biology and effect of nectar robbing on fruit production in Macleania 

bullata (Ericaceae). Plant Ecol. 152, 59–65 (2001). 

Nedić, N. et al. Melliferous potential of Brassica napus L. subsp. napus (Cruciferae). 

Arthropod. Plant. Interact. 7, 323–333 (2013). 

Nepi, M., Cresti, L., Guarnieri, M. & Pacini, E. Dynamics of nectar production and nectar 

homeostasis in male flowers of Cucurbita pepo L. Int. J. Plant Sci. 172, 183–190 (2011). 

Nepi, M., Guarnieri, M. & Pacini, E. Nectar secretion, reabsorption, and sugar composition in 

male and female flowers of Cucurbita pepo. Int. J. Plant Sci. 162, 353–358 (2001). 

Nikolova, T. & Petrova, V. The climate factors impact on the nectariferous qualities of Phacelia 

tanacetifolia Benth. Sci. Pap. Ser. D. Anim. Sci. LXII, 267–271 (2019). 

Nocentini, D., Pacini, E., Guarnieri, M., Martelli, D. & Nepi, M. Intrapopulation heterogeneity 

in floral nectar attributes and foraging insects of an ecotonal Mediterranean species. Plant 

Ecol. 214, 799–809 (2013). 

Nyéki, J., Szabó, Z., Benedek, P. & Szalay, L. Nectar production, honeybee visitation and fruit 

set of peach flowers. Acta Hortic. 592, 537–541 (2002). 

Ono, A., Dohzono, I. & Sugawara, T. Bumblebee pollination and reproductive biology of 

Rhododendron semibarbatum (Ericaceae). J. Plant Res. 121, 319–327 (2008). 

Ortega-Olivencia, A. & Devesa-Alcaraz, J. A. Floral rewards in some Scrophularia species 

(Scrophulariaceae) from the Iberian Peninsula and the Balearic Islands. Plant Syst. Evol. 

184, 139–158 (1993). 

Palasciano, M., Camposeo, S., Ferrara, G. & Godini, A. Pollen production by popular olive 

cultivars. Acta Hortic. 791 PART 2, 489–492 (2008). 

Pamminger, T. et al. dataset_Pamminger_etal_2019. (2019). 

Pamminger, T., Becker, R., Himmelreich, S., Schneider, C. W. & Bergtold, M. The nectar 

report: Quantitative review of nectar sugar concentrations offered by bee visited flowers in 

agricultural and non-agricultural landscapes. PeerJ 7, (2019). 

Peeters, L. & Totland, Ø. Wind to insect pollination ratios and floral traits in five alpine Salix 

species. Can. J. Bot. 77, 556–563 (1999). 

Percival, M. Floral ecology of coastal scrub in Southeast Jamaica. Biotropica 6, 104–129 

(1974). 

Pérez-Bañón, C., Juan, A., Petanidou, T., Marcos-García, M. A. & Crespo, M. B. The 

reproductive ecology of Medicago citrina (Font Quer) Greuter (Leguminosae): A bee-

pollinated plant in Mediterranean islands where bees are absent. Plant Syst. Evol. 241, 29–

46 (2003). 

Pérez-Crespo, M. J., Ornelas, J. F., Martén-Rodríguez, S., González-Rodríguez, A. & Lara, 

C. Reproductive biology and nectar production of the Mexican endemic Psittacanthus 



32 | Page  D3.2: Database on Pollen & Nectar Resources 
__________________________________________________________________________________ 

   
 

auriculatus (Loranthaceae), a hummingbird-pollinated mistletoe. Plant Biol. 18, 73–83 

(2016). 

Petanidou, T. Introducing plants for bee-keeping at any cost? - Assessment of Phacelia 

tanacetifolia as nectar source plant under xeric Mediterranean conditions. Plant Syst. Evol. 

238, 155–168 (2003). 

Petanidou, T., Den Nijs, J. C. M., Oostermeijer, J. G. B. & Ellis‐Adam, A. C. Pollination ecology 

and patch‐dependent reproductive success of the rare perennial Gentiana pneumonanthe 

L. New Phytol. 129, 155–163 (1995). 

Petanidou, T., Ellis-Adam, A. C., Den Nijs, J. C. M. & Oostermeijer, J. G. B. Pollination ecology 

of Gentianella uliginosa, a rare annual of the Dutch coastal dunes. Nord. J. Bot. 18, 537–

548 (1998). 

Petanidou, T., Goethals, V. & Smets, E. Nectary structure of Labiatae in relation to their nectar 

secretion and characteristics in a Mediterranean shrub community - Does flowering time 

matter? Plant Syst. Evol. 225, 103–118 (2000). 

Petanidou, T., Van Laere, A. J. & Smets, E. Change in floral nectar components from fresh to 

senescent flowers of Capparis spinosa (Capparidaceae), a nocturnally flowering 

Mediterranean shrub. Plant Syst. Evol. 199, 79–92 (1996). 

Petanidou, T. Sugars in Mediterranean floral nectars: An ecological and evolutionary 

approach. J. Chem. Ecol. 31, 1065–1088 (2005). 

Petanidou, T., Den Nijs, J. C. M. & Oostermeijer, J. G. B. Pollination ecology and constraints 

on seed set of the rare perennial Gentiana cruciata L. in the Netherlands. Acta Bot. Neerl. 

44, 55–74 (1995). 

Petanidou, T., Ellis, W. N., Margaris, N. S. & Vokou, D. Constraints on flowering phenology in 

a phryganic (East Mediterranean shrub) community. Am. J. Bot. 82, 607–620 (1995). 

Petanidou, T., Goethals, V. & Smets, E. The effect of nutrient and water availability on nectar 

secretion and nectary structure of the dominant Labiatae species of phrygana. Syst. Geogr. 

Plants 68, 233–244 (1999). 

Petanidou, T. & Smets, E. The potential of marginal lands for bees and apiculture: nectar 

secretion in Mediterranean shrublands. Apidologie 26, 39–52 (1995). 

Petanidou, T. & Smets, E. Does temperature stress induce nectar secretion in Mediterranean 

plants ? New Phytol. 133, 513–518 (1996). 

Petanidou, T., Van Laere, A., N. Ellis, W. & Smets, E. What shapes amino acid and sugar 

composition in Mediterranean floral nectars? Oikos 115, 155–169 (2006). 

Petit, S. & Freeman, C. E. Nectar production of two sympatric species of columnar cacti. 

Biotropica 29, 175–183 (1997). 

Piotrowska, K. Ecological features of flowers and the amount of pollen released in Corylus 

avellana (L.) and Alnus glutinosa (L.) Gaertn. Acta Agrobot. 61, 33–39 (2008). 



D3.2: Database on Pollen & Nectar Resources  33 | Page 
__________________________________________________________________________________ 
 

 
 

Piotrowska, K. Pollen production in selected species of anemophilous plants. Acta Agrobot. 

61, 41–52 (2008). 

Pleasants, J. M. Nectar production patterns in Ipomopsis aggregata (Polemoniaceae). Am. J. 

Bot. 70, 1468–1475 (1983). 

Pleasants, J. M. & Chaplin, S. J. Nectar production rates of Asclepias quadrifolia: causes and 

consequences of individual variation. Oecologia 59, 232–238 (1983). 

Prieto-Baena, J. C., Hidalgo, P. J., Domínguez, E. & Galán, C. Pollen production in the 

Poaceae family. Grana 42, 153–159 (2003). 

Primack, R. B. Longevity of individual flowers. Annu. Rev. Ecol. Syst. Syst. 16, 15–37 (1985). 

Pyke, G. H. International association for ecology optimal foraging in bumblebees and 

coevolution with their plants. Oecologia 36, 281–293 (1978). 

Quinet, M. et al. Do floral resources influence pollination rates and subsequent fruit set in pear 

(Pyrus communis L.) and apple (Malus x domestica Borkh) cultivars? Eur. J. Agron. 77, 

59–69 (2016). 

Raine, N. E. & Chittka, L. Nectar production rates of 75 bumblebee-visited flower species in a 

German flora (Hymenoptera: Apidae: Bombus terrestris). Entomol. Gen. 30, 191–192 

(2007). 

Ramírez, M. M. & Ornela, J. F. Pollination and nectar production of Psittacanthus schiedeanus 

(Loranthaceae) in Central Veracruz, Mexico. Bol. la Soc. Bot. Mex. 87, 61–67 (2010). 

Real, L. A. & Rathcke, B. J. Individual variation in nectar production and its effect on fitness in 

Kalmia latifolia. Ecology 72, 149–155 (1991). 

Rho, J. R. & Choe, J. C. Floral visitors and nectar secretion of the Japanese camellia, Camellia 

japonica L. Korean J. Biol. Sci. 7, 123–125 (2003). 

Rivera, G. L., Galetto, L. & Bernardello, L. Nectar secretion pattern, removal effects, and 

breeding system of Ligaria cuneifolia (Loranthaceae). Can. J. Bot. 74, 1996–2001 (1996). 

Rojo, J., Salido, P. & Pérez-Badia, R. Flower and pollen production in the ‘Cornicabra’ olive 

(Olea europaea L.) cultivar and the influence of environmental factors. Trees - Struct. Funct. 

29, 1235–1245 (2015). 

Rysiak, K. & Żuraw, B. The biology of flowering of winter aconite (Eranthis hyemalis (L.) 

Salisb.). Acta Agrobot. 64, 25–32 (2011). 

Saito, H., Hayashi, R. & Kasuya, N. Pollen production of mature Quercus gilva in Southern 

Kyoto. Jpn.J.Palynol 48, 71–83 (2002). 

Schemske, D. W. et al. Flowering ecology of some spring woodland herbs. Ecology 59, 351–

366 (1978). 



34 | Page  D3.2: Database on Pollen & Nectar Resources 
__________________________________________________________________________________ 

   
 

Shykoff, J. A. Sex differences in floral nectar production by Silene latifolia (Caryophyllaceae), 

with reference to susceptibility to a pollinator-borne fungal disease. Can. J. Bot. 75, 1407–

1414 (1997). 

Silva, E. M., Dean, B. B. & Hiller, L. Patterns of floral nectar production of onion (Allium cepa 

L.) and the effects of environmental conditions. J. Am. Soc. Hortic. Sci. 129, 299–302 

(2004). 

Sim, H. et al. Nectar secretion characteristics of few medicinal herb plants in Korea. J. Apic. 

29, 293–297 (2014). 

Skowronek, J. Badania niektórych zjawisk kwitnienia, nektarowania oraz zapylania wiśni przez 

pszczoły [Investigations of some aspects of blooming, nectar secretion and pollination of 

sour cherry by honey bees]. Pszczel. Zesz. Nauk. [Journal Apic. Sci.] 21, 45–69 (1977). 

Somme, L. et al. Food in a row: urban trees offer valuable floral resources to pollinating 

insects. Urban Ecosyst. 19, 1149–1161 (2016). 

Stawiarz, E. & Wróblewska, A. Flowering phenology of Weigela florida Bunge and the effect 

of color change in its flowers on the behavior of visiting insects. Acta Sci. Pol. Hortorum 

Cultus 15, 45–57 (2016). 

Stawiarz, E. & Wróblewska, A. Kwitnienie i pożytek pyłkowy Linum perenne L. [Flowering and 

pollen flow of Linum perenne L.] Ann. UMCS 26, 1–11 (2016). 

Stawiarz, E. & Wróblewska, A. Flowering dynamics and pollen production of Laburnum 

anagyroides Med. under the conditions of south-eastern Poland. J. Apic. Sci. 57, 103–115 

(2013). 

Stawiarz, E. & Wróblewska, A. Flowering of siberian peashrub (Caragana arborescens Lam.) 

and its forage value to pollinating insects. Acta Agrobot. 67, 13–20 (2014). 

Stawiarz, E., Wróblewska, A., Masierowska, M. & Sadowska, D. Flowering, forage value, and 

insect pollination in borage (Borago officinalis L.) cultivated in SE Poland. J. Apic. Sci. 64, 

1–14 (2020). 

Sterk, A. A. & Luteijn, M. M. A study of the flowering phenology of Taraxacum microspecies 

in the Netherlands as observed during three successive years. Acta Bot. Neerl. 33, 39–59 

(1984). 

Stpiczyńska, M., Nepi, M. & Zych, M. Secretion and composition of nectar and the structure 

of perigonal nectaries in Fritillaria meleagris L. (Liliaceae). Plant Syst. Evol. 298, 997–1013 

(2012). 

Stpiczyńska, M. Kwitnienie i nektarowanie gółki długoostrogowej Gymnadenia conopsea (L.). 

[Flowering and nectar secretion in Gymnadenia conopsea (L.)] Ann. Univ. Mariae Curie-

Skłodowska Lublin - Pol. 13, 109–115 (2003). 

Stpiczyńska, M. Floral longevity and nectar secretion of Platanthera chlorantha (Custer) Rchb. 

(Orchidaceae). Ann. Bot. 92, 191–197 (2003). 



D3.2: Database on Pollen & Nectar Resources  35 | Page 
__________________________________________________________________________________ 
 

 
 

Stpiczyńska, M., Nepi, M. & Zych, M. Nectaries and male-biased nectar production in 

protandrous flowers of a perennial umbellifer Angelica sylvestris L. (Apiaceae). Plant Syst. 

Evol. 301, 1099–1113 (2015). 

Stpiczyńska, M. & Pielecki, J. Budowa nektarników kwiatowych, obfitość nektarowania i skład 

cukrów w nektarze 7 gatunków z rodzaju Vicia L. Fabaceae [Structure of floral nectaries, 

nectar production and sugar composition in nectar of 7 species of Vicia L. Fabaceae]. Acta 

Agrobot. 52, 49–57 (1999). 

Strzałkowska-Abramek, M. Nectar and pollen production in ornamental cultivars of Prunus 

serrulata (Rosaceae). Folia Hortic. 31, 205–212 (2019). 

Strzałkowska-Abramek, M., Jachuła, J., Dmitruk, M. & Pogroszewska, E. Flowering phenology 

and pollen production of three early spring Pulsatilla species. Acta Sci. Pol. Hortorum 

Cultus 15, 333–346 (2016). 

Strzałkowska-Abramek, M. et al. Nectar production in several Campanula species 

(Campanulaceae). Acta Sci. Pol. Hortorum Cultus 17, 127–136 (2018). 

Strzałkowska-Abramek, M., Tymoszuk, K., Jachuła, J. & Bożek, M. Nectar and pollen 

production in Arabis procurrens Waldst. & Kit. and Iberis sempervirens L. (Brassicaceae). 

Acta Agrobot. 69, 1–10 (2016). 

Subba Reddi, B. & Reddi, N. S. Pollen production in some anemophilous angiosperms. Grana 

25, 55–61 (1986). 

Sulborska, A., Dmitruk, M., Konarska, A. & Weryszko-Chmielewska, E. Adaptations of Lamium 

album L. flowers to pollination by Apoidea. Acta Sci. Pol. Hortorum Cultus 13, 31–43 (2014). 

Sutyemez, M. Pollen quality and pollen production in some almond culvitars under 

Kaharamanmaras (Turkey) ecological conditions. African J. Agric. Res. 6, 3078–3083 

(2011). 

Szabo, T. I. & Najda, H. G. Flowering, nectar secretion and pollen production of some legumes 

in the Peace River Region of Alberta, Canada. J. Apic. Res. 24, 102–106 (1985). 

Szklanowska, K. Wydajność pyłkowa niektórych ozdobnych drzew i krzewów z rodziny 

różowatych (Rosaceae). [Pollen yield of some ornamental trees and bushes from 

Rosaceae family] Pszczel. Zesz. Nauk. [Journal Apic. Sci.] 36, 65–73 (1992). 

Szklanowska, K. Pszczelarska wartość jabłoni ozdobnych stosowanych jako zapylacze w 

sadach [The apicultural value of ornamental apple trees applied as pollinators in production 

orchards]. Pszczel. Zesz. Nauk. [Journal Apic. Sci.] 31, 189–206 (1987). 

Szklanowska, K. Nektarowanie i wydajność miodowa niektórych drzew i krzewów w 

warunkach Polski [Nectar secretion and productiveness of honey of some trees and 

brushes in condition of Poland]. Pszczel. Zesz. Nauk. [Journal Apic. Sci.] 22, 117–128 

(1978). 



36 | Page  D3.2: Database on Pollen & Nectar Resources 
__________________________________________________________________________________ 

   
 

Szklanowska, K. Nektarowanie i wydajność miodowa ważniejszych roślin runa lasu liściastego 

[Nectar secretion and honey potential of some more important undergrowth plants in 

deciduous forest]. Pszczel. Zesz. Nauk. [Journal Apic. Sci.] 23, 123–130 (1979). 

Szklanowska, K. Nektarowanie i wydajność miodowa maliny właściwej (Rubus idaeus L.) i 

jeżyn (Rubus fruticosus L.) w środowisku leśnym [Nectar secretion and honey yields of 

raspberry (Rubus idaeus L.) and blackberries (Rubus fruticosus L.) in the forest 

environment]. Pszczel. Zesz. Nauk. [Journal Apic. Sci.] 16, 133–145 (1972). 

Szklanowska, K. Bory jako baza pożytkowa pszczół [Pine forests as a bee pasture]. Pszczel. 

Zesz. Nauk. [Journal Apic. Sci.] 17, 51–85 (1973). 

Szklanowska, K., Bożek, M. & Wieniarska, J. Wartość pszczelarska i owocowanie 11 nowych 

odmian malin (Rubus idaeus L.) [Beekeeping value and fruit crop of eleven new raspberry 

cultivars (Rubus idaeus L.)]. Pszczel. Zesz. Nauk. [Journal Apic. Sci.] 33, 77–88 (1989). 

Szklanowska, K. & Czubacki, W. The abundance and features of pollen in Oenothera L. genus 

representatives. Pszczel. Zesz. Nauk. [Journal Apic. Sci.] 44, 255–265 (2000). 

Szklanowska, K. & Dąbska, B. Nektarowanie i wydajność miodowa czterech nowych odmian 

jabłoni (Malus domestica Borkh.) [Nectar secretion and honey yield of 4 new varieties of 

apple trees (Malus domestica Borkh.)]. Pszczel. Zesz. Nauk. [Journal Apic. Sci.] 24, 75–86 

(1980). 

Szklanowska, K., Dąbska, B. & Jabłoński, B. Badania biologii kwitnienia, nektarowania i 

zapylania jabłoni (Malus domestica Borkh.) II. Nektarowanie i wydajność miodowa 

[Investigation on biology of blooming, nectar secretion and pollination of apple trees (Malus 

domestica Borkh.) PART II: Nectar sec. Pszczel. Zesz. Nauk. [Journal Apic. Sci.] 22, 147–

165 (1978). 

Szklanowska, K., Jabłoński, B. & Kołtowski, Z. Wydajność pyłkowa ważniejszych odmian 

porzeczki czarnej (Ribes nigrum L.) [Pollen production of eight black currant cultivars 

(Ribes nigrum L.)]. Pszczel. Zesz. Nauk. [Journal Apic. Sci.] 41, 33–41 (1997). 

Szklanowska, K. & Pluta, S. Wydajność pyłkowa sadu wiśniowego odmian Kerezer, Nefris i 

Łutówka [Productivity of pollen of sour cherry cultivers Kerezer, Nefris and Łutówka]. 

Pszczel. Zesz. Nauk. [Journal Apic. Sci.] 28, 163–174 (1984). 

Szklanowska, K. & Teper, D. Wydajność pyłkowa rożnych gatunków i mieszanców lipy (Tilia 

L.) [Pollen efficiency of some species and hybrids of lime-tree (Tilia L.)]. Pszczel. Zesz. 

Nauk. [Journal Apic. Sci.] 43, 291–302 (1999). 

Szklanowska, K. & Wieniarska, J. Wartość pszczelarska i plonowanie 10 odmian malin (Rubus 

idaeus L.) [Beekeeping value and fruit crop of ten raspberry cultivars (Rubus idaeus L.)]. 

Pszczel. Zesz. Nauk. [Journal Apic. Sci.] 29, 231–251 (1985). 

Takkis, K., Tscheulin, T. & Petanidou, T. Differential effects of climate warming on the nectar 

secretion of early- and late-flowering Mediterranean plants. Front. Plant Sci. 9, 1–13 (2018). 

Takkis, K., Tscheulin, T., Tsalkatis, P. & Petanidou, T. Climate change reduces nectar 

secretion in two common Mediterranean plants. AoB Plants 7, 1–13 (2015). 



D3.2: Database on Pollen & Nectar Resources  37 | Page 
__________________________________________________________________________________ 
 

 
 

Talavera, S., Gibbs, P. E. & Herrera, J. Reproductive biology of Cistus ladanifer (Cistaceae). 

Plant Syst. Evol. 186, 123–134 (1993). 

Tan, N. Pollination ecology of Melaleuca cajuputi, Nypa fruticans and their flower visitors. J. 

Apic. Res. 47, 10–16 (2008). 

Thom, M. D. et al. Nectar production in oilseeds: Food for pollinators in an agricultural 

landscape. Crop Sci. 56, 727–739 (2016). 

Tormo-Molina, R., López, F. G., Rodríguez, A. M. & Palaciso, I. S. Pollen production in 

anemophilous trees. Grana 35, 38–46 (1996). 

Tormo-Molina, R., Maya-Manzano, J. M., Silva-Palacios, I., Fernández-Rodríguez, S. & 

Gonzalo-Garijo, Á. Flower production and phenology in Dactylis glomerata. Aerobiologia 

(Bologna). 31, 469–479 (2015). 

Verdú, M. Physiological and reproductive differences between hermaphrodites and males in 

the androdioecious plant Fraxinus ornus. Oikos 105, 239–246 (2004). 

Vidal, M. D. G., De Jong, D., Wien, H. C. & Morse, R. A. Nectar and pollen production in 

pumpkin (Cucurbita pepo L.). Rev. Bras. Bot. 29, 267–273 (2006). 

Vonhof, M. J. & Harder, L. D. Size-number trade-offs and pollen production by papilionaceous 

legumes. Am. J. Bot. 82, 230–238 (1995). 

Wallander, E. Evolution of wind-pollination in Fraxinus (Oleaceae). PhD diss. Göteborg 

University (Goeteborg University, 2001). 

Warakomska, Z. Badania nad wydajnością pyłkową roślin [Studies on floral pollen production]. 

Pszczel. Zesz. Nauk. [Journal Apic. Sci.] 16, 63–90 (1972). 

Warakomska, Z., Kolasa, Z. & Wróblewska, A. Biologia kwitnienia i zapylania 

baldaszkowatych. Część II. Pietruszka zwyczajna (Petroselinum sativum Hoffm.) [The 

biology of flowering and pollination in umbellate vegetables. Part II (Petroselinum sativum 

Hoffm.)]. Acta Agrobot. 36, 27–39 (1983). 

Warakomska, Z., Kolasa, Z. & Wróblewska, A. Biologia kwitnienia i zapylania warzyw 

baldaszkowych. Część I: Koper ogrodowy (Anethum graveolens L.) [Biology of the bloom 

and pollination of the umbelliferous vegetables. Part I: Garden dill (Anethum graveolens 

L.)]. Acta Agrobot. 35, 69–78 (1982). 

Warakomska, Z., Kolasa, Z. & Wróblewska, A. Biologia kwitnienia i zapylania warzyw 

baldaszkowatych. Część III. Selery korzeniowe (Apium graveolens L. var. rapaceum 

Gaud.) [The biology of flowering and pollination in umbellate vegetables. Part III. (Apium 

graveolens L. var. rapaceum Gaud.)]. Acta Agrobot. 39, 29–45 (1986). 

Weryszko-Chmielewska, E., Masierowska, M. & Konarska, A. Surface of the nectaries and 

nectar production of four pomoideae representatives (Rosaceae). Acta Hortic. 437, 359–

367 (1997). 

Weryszko-Chmielewska, E. & Chwil, M. Flowering biology and structure of floral nectaries in 

Galanthus nivalis L. Acta Soc. Bot. Pol. 85, 1–20 (2016). 



38 | Page  D3.2: Database on Pollen & Nectar Resources 
__________________________________________________________________________________ 

   
 

Weryszko-Chmielewska, E., Sulborska, A., Zuraw, B., Chyzewska, R. & Sawidis, T. Ecological 

aspects of the floral structure and flowering in Pulsatilla species. Acta Agrobot. 70, 1–16 

(2017). 

Weryszko-Chmielewska, E. & Chwil, M. Nutritive for insects attractants in Asphodelus albus 

Miller flowers. Acta Agrobot. 59, 155–164 (2006). 

Weryszko-Chmielewska, E. et al. Biologia kwitnienia ruty zwyczajnej (Ruta graveolens L.). 

Ann. Univ. Mariae Curie-Skłodowska Lublin - Pol. 13, 39–44 (2003). 

Weryszko-Chmielewska, E., Chwil, M. & Skrzypek, H. Charakterystyka kwiatów i 

nektarowanie irgi miseczkowatej Cotoneaster hjelmqvistii. Ann. Univ. Mariae Curie-

Skłodowska Lublin - Pol. 13, 137–142 (2003). 

Weryszko-Chmielewska, E. & Dmitruk, M. Characteristics of blooming, floral nectaries and 

nectar of Malus sargentii Rehd. Acta Agrobot. 62, 17–25 (2009). 

Weryszko-Chmielewska, E., Masierowska, M. L. & Konarska, A. Characteristics of floral 

nectaries and nectar in two species of Crataegus (Rosaceae). Plant Syst. Evol. 238, 33–

41 (2003). 

Weryszko-Chmielewska, E., Masierowska, M. & Laskowska, H. Budowa nektarnika i 

nektarowanie acidantery dwubarwnej murielskiej (Acidanthera bicolor var. murielae Perry). 

Ann. Univ. Mariae Curie-Skłodowska Lublin - Pol. 13, 123–127 (2003). 

Wesselingh, R. A. . & Arnold, M. L. . Nectar production in Louisiana Iris hybrids. Int. J. Plant 

Sci. 161, 245–251 (2000). 

Williams, C. S. Nectar secretion rates, standing crops and flower choice by bees on Phacelia 

tanacetifolia. J. Apic. Res. 36, 23–32 (1997). 

Wist, T. J. & Davis, A. R. Floral nectar production and nectary anatomy and ultrastructure of 

Echinacea purpurea (Asteraceae). Ann. Bot. 97, 177–193 (2006). 

Wolff, D., Witt, T., Jürgens, A. & Gottsberger, G. Nectar dynamics and reproductive success 

in Saponaria officinalis (Caryophyllaceae) in southern Germany. Flora Morphol. Distrib. 

Funct. Ecol. Plants 201, 353–364 (2006). 

Wrona, S. Nektarowanie i wydajność miodowa kilku odmian wyki ozimej (Vicia villosa Roth) 

[Nectar secretion and honey yield of few varietes of vetch (Vicia villosa Roth)]. Pszczel. 

Zesz. Nauk. [Journal Apic. Sci.] 15, 81–86 (1971). 

Wróblewska, A. Phacelia campanularia A. Gray – a source of pollen flow for insect pollinators. 

J. Apic. Sci. 50, 33–37 (2006). 

Wróblewska, A. Kwitnienie i pożytek pyłkowy wybranych gatunków z rodziny baldaszkowatych 

– Umbelliferae Juss. (Apiaceae Lindl.) w okolicach Lublina. Część I. Biologia i obfitość 

kwitnienia  [Flowering and pollen value of selected species of umbelliferous family – 

Umbelliferae Juss. (Apiaceae Lindl.) in Lublin region. Part 1. Biology and abundance of 

flowering]]. Acta Agrobot. 45, 5–24 (1992). 



D3.2: Database on Pollen & Nectar Resources  39 | Page 
__________________________________________________________________________________ 
 

 
 

Wróblewska, A. Kwitnienie i pożytek pyłkowy wybranych gatunków z rodziny baldaszkowatych 

– Umbelliferae Juss. (Apiaceae Lindl.) w okolicach Lublina. Część II. Wydajność pyłkowa i 

oblot przez owady  Flowering and pollen value of selected species of umbelliferous family 

– Umbelliferae Juss. (Apiaceae Lindl.) in Lublin region. Part II. Pollen efficiency and insect 

visit]. Acta Agrobot. 46, 51–65 (1993). 

Wróblewska, A. Wydajność pyłkowa i oblot przez owady kwiatów Malope trifida Cav. [Pollen 

efficiency and insect visitation of Malope trifida Cav. flowers]. Acta Agrobot. 59, 133–138 

(2006). 

Wróblewska, A. Flowering dynamics, nectar secretion and insect visitation of Phacelia 

campanularia A. Gray. Acta Agrobot. 63, 29–35 (2010). 

Wróblewska, A. Flowering and melliferous value of three Malva L. species. Pszczel. Zesz. 

Nauk. [Journal Apic. Sci.] 44, 277–284 (2000). 

Wróblewska, A. Biology of flowering, nectar secretion and pollen productivity of Lavatera 

trimestris L. Pszczel. Zesz. Nauk. [Journal Apic. Sci.] 40, 81–87 (1996). 

Wróblewska, A. & Stawiarz, E. Flowering abundance and pollen productivity of Ligularia 

clivorum Maxim. and Ligularia przewalskii Maxim. Acta Sci. Pol. Hortorum Cultus 11, 57–

67 (2012). 

Wróblewska, A. & Stawiarz, E. Flowering of two Arctium L. species and their significance as 

a source of pollen for visiting insects. J. Apic. Res. 51, 78–84 (2012). 

Wróblewska, A., Stawiarz, E. & Masierowska, M. Evaluation of selected ornamental 

Asteraceae as a pollen source for urban bees. J. Apic. Sci. 60, 179–191 (2016). 

Zimmerman, M. & Pyke, G. H. Reproduction in Polemonium: patterns and implications of floral 

nectar production and standing crops. Am. J. Bot. 73, 1405–1415 (1986). 

Zimna, J. Facelia błękitna jako roślina miododajna (Phacelia tanacetiopholia Benth.) [Phacelia 

(Phacelia tanacetiopholia Benth.) as a melliferous plant]. Pszczel. Zesz. Nauk. [Journal 

Apic. Sci.] 3, 77–102 (1959). 

Zur, N. T., Rothschild, R., Zurgil, U. & Vaknin, Y. Characterization of flowering time and pollen 

production in jojoba (Simmondsia chinensis) towards a strategy for the selection of elite 

male genotypes. Agronomy 10, 592 (2020). 

Żuraw, B., Sulborska, A., Stawiarz, E. & Weryszko-Chmielewska, E. C. Flowering biology and 

pollen production of four species of the genus Rosa L. Acta Agrobot. 68, 267–278 (2015). 

Żuraw, B., Weryszko-Chmielewska, E., Laskowska, H. & Pogroszewska, E. The structure of 

septal nectaries and nectar presentation in the flowers of Allium aflatunense B. Fedtsch. 

Acta Agrobot. 62, 31–41 (2009). 

Żuraw, B., Weryszko-Chmielewska, E., Laskowska, H. & Pogroszewska, E. The location of 

nectaries and nectar secretion in the flowers of Allium giganteum Regel. Acta Agrobot. 63, 

33–40 (2010). 



40 | Page  D3.2: Database on Pollen & Nectar Resources 
__________________________________________________________________________________ 

   
 

Żuraw, T. The results of preliminary studies on flowering and nectar production in some 

representatives of the genus Sedum L. Pszczel. Zesz. Nauk. [Journal Apic. Sci.] 44, 285–

291 (2000). 

 


