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Abstract

In the investigated material, consisting of 143 honey
samples, pollen grains of 109 taxa were identified; 80 were re-
presented by nectariferous plants and 29 by non-nectariferous
plants. In the pollen of nectariferous plants, 17 anemophilous
and 12 entomophilous taxa were found. In particular honey
samples, from 1 up to 13 taxa were noted. The identified pollen
grains came from plants belonging to 19 botanical families. The
most frequently represented families were as follows: Rosaceae,
Poaceae and Ranunculaceae.

The percentage proportion of pollen of non-nectarife-
rous taxa varied and it was within a range of 0.3% to 69.4%.

The highest average frequency among anemophilous
plants was demonstrated by the pollen of Poaceae (others),
Quercus and Rumex, whereas among entomophilous plants
by the pollen of Filipendula, Plantago and Fragaria.

Key words: pollen analysis, honey, non-nectariferous plants,
Swietokrzyskie Voivodeship

INTRODUCTION

Among different components in honey, there
are also floral pollen grains. Their presence is asso-
ciated with contamination of nectar with pollen within
a flower, secondary contamination of honey in combs
or the blowing of pollen into a hive. In nectar honeys,
entomophilous pollen is most frequently predominant,
whereas honeydew honeys are often characterised
by a high proportion of pollen of non-nectariferous
(anemophilous and entomophilous) plants.

Melissopalynological analysis of a honey allows
determining its botanical and geographical origin, the
date of collection of the honey from the hive as well
as distinguishing monofloral and multifloral honeys.
Moreover, it enables plants providing pollen flow for
bees to be identified.

The aim of the study was to identify the pro-
portions of pollen of non-nectariferous (entomophil-
ous and anemophilous) plants in honeys of some com-
munes of the Swigtokrzyskie Voivodeship (regional
administrative unit). The study was conducted based
on microscopic images of 143 honey samples.

MATERIALS AND METHODS

The object of the study was 143 honey samples
collected in the years 2003-2005 from apiaries located
within the Swigtokrzyskie Voivodeship. During the
successive apicultural seasons, 43, 51 and 49 samples
were collected from 46 localities (17 different com-
munes) in Opatéw and Sandomierz Counties.

Microscopic pollen analysis was performed fol-
lowing the guidelines of the International Commission
of Bee Botany (Louveaux et al. 1978) and the Polish
Standard PN-88/A-77626 Bee Honey (1988), which
complies with the recommendations of the Interna-
tional Honey Commission (von der Ohe et al. 2004).
For each honey, glycerol-gelatine slides were prepared
in two replicates.

The pollen spectrum was determined using
a Nikon Eclipse E 600 light microscope at a magnifica-
tion of 40 x 15. To this end, at least 300 pollen grains
were counted in each slide, according to the recom-
mendations of Moar (1985). An attempt was made
to assign these grains to a taxa as accurately as possible
(species, genus, structure type or family) by using
Zander’s classification (1935, 1937). Unidenti-
fied pollen grains within a family were classified as
“others”; for example, among Poaceae the following
were identified: Zea mays, Cerealia and Poaceae
(others). Nomenclature and systematic arrangement of
plant taxa followed Szafer etal. (1967) and Mirek
et al. (1995).
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In order to determine pollen taxa as accurately
as possible, comparative slides and available keys were
used (Zander, 1935,1937;Hodges, 1952; Saw -
yer, 1981, 1988; Ricciardelli d’Albore,
1998; Bucher etal. 2004).

The pollen frequency for particular taxa of
non-nectariferous (anemophilous and entomophilous)
plants was determined based on the number of samples
in which the presence of pollen of a given taxon was
noted. It was calculated both for the whole material
and for particular honey groups.

RESULTS

Based on the microscopic analysis results, 70
monofloral honeys and 73 multifloral honeys were
distinguished in the examined material. Among the
monofloral honeys, 35 turned out to be consistent
with the Polish Standard. These were the following:
26 honeys from Brassica napus, 4 from Robinia pseu-
dacacia, 3 from Tilia and 2 honeys from Fagopyrum.
In addition, 35 honeys were determined as mono-
floral honeys not covered by this Standard. The fol-
lowing honeys were included in this group: 9 honeys
from Trifolium (T. pratense and T. repens), 8 from
Galeopsis, 7 from fruit trees (Prunus and Malus),
6 from Solidago, 2 from Phacelia and Sinapis alba as
well as one honey from Salix.

In the 143 honey samples, pollen grains of 109
taxa were identified, among which 80 were represented
by nectariferous plants and 29 by non-nectariferous
plants. Among the pollen of non-nectariferous plants,
17 anemophilous and 12 entomophilous taxa were not-
ed (Tab. 1). The presence of pollen of non-nectarifer-
ous plants was found in all the honeys. The number of
their taxa in particular samples was within a range of 1
to 13, which accounted for a proportion of 0.3-64.9%
(Tab. 2). The identified taxa came from 19 botanical
families: 15 from dicotyledons, 2 from monocotyle-
dons and 2 from gymnosperms. The family Rosaceae
was represented most frequently and pollen grains of
Filipendula, Fragaria, Rosa and Sanguisorba were
distinguished within this family. Among representa-
tives of Poaceae, the pollen of Cerealia, Zea mays and
Poaceae (others) was recorded, and among Ranuncu-
laceae the pollen of Anemone, Hepatica and Ranun-
culus.

The pollen frequency of non-nectariferous
plants in the honeys analysed varied in the study
years (Fig. 1). The highest average frequency was
demonstrated by the pollen of Poaceae (others)
(80.4%), Quercus (60.8%) and Rumex (50.4%) (Tab. 1).
In the group with a frequency ranging between 30%
and 50%, Filipendula, Plantago, Fragaria, Papaver,
Betula and Ranunculus were included. The pollen of

8 taxa had a lower frequency, within a range between
10% and 30%. These were as follows: Artemisia,
Anemone, Pinus, Chenopodiaceae, Zea mays, Hyperi-
cum, Cyperaceae and Cerealia. 12 other pollen taxa (7
anemophilous and 5 entomophilous) were also distin-
guished, the frequency of which did not exceed 10%
(Tab. 1).

In spring honeys (rape and robinia) as well as
in early summer honeys (lime and clover), Poaceae
(others), Quercus and Pinus were predominant among
the pollen of anemophilous taxa, whereas Fragaria,
Papaver and Ranunculus predominated in the group
of non-nectariferous entomophilous plants. In other
honeys, in addition to Poaceae (others), numerous
pollen grains of Artemisia, Chenopodiaceae and Hy-
pericum were noted. The highest variations in the fre-
quency and proportion of pollen of non-nectariferous
plants were found in multifloral honeys (Tabs 1, 2).
A comparison of pollen frequency of more important
non-nectariferous plants in the study years is illustrated
in Fig. 1. The highest range in the proportion of pol-
len of non-nectariferous plants was recorded in rape
(0.3-50.0%), lime (6.8-69.4%) and multifloral honeys
(0.9-54.5%) (Tab. 2).

DISCUSSION

Pollen grains of non-nectariferous plants were
present in all the honey samples analysed. The pol-
len of Poaceae (others), Quercus and Rumex had the
highest frequency among anemophilous plants, where-
as Filipendula, Plantago and Fragaria among non-
nectariferous entomophilous plants. Warakomska
(1985) also found the presence of pollen grains of the
abovementioned taxa in honeys originating from Jele-
nia Goéra Valley. Their proportions in particular sam-
ples were assessed as subsidiary or dominant, how-
ever, this author found a lower frequency of Plantago
and Fragaria pollen compared to honeys originating
from the Swigtokrzyskie Voivodeship. Pollen grains
of Poaceae, Rumex, Plantago, Filipendula and Ranun-
culus were also characterised by a high frequency in
honeys of the Podlasie region (Wréblewska,2002)
and from north-eastern Poland (Wréblewska et
al. 2006). In analysing the pollen spectrum of some
honeys from south-eastern Poland, Ceglifiska and
Stawiarz (2007) point out that Poaceae and Rumex
reached the highest frequency in these honeys (58.4%),
whereas Artemisia had a lower frequency (45.8%).
Pollen grains of Poaceae (others), Quercus and Rumex
were also characterised by a high frequency and pro-
portion in the microscopic image of spring monofloral
honeys from the Rzeszow area (Ce glinska, 2008).

Pollen of non-nectariferous plants is also noted
in honeys coming from outside Poland. In Austrian hon-
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Table 2
Pollen percentage of non-nectariferous plants in the microscopic view in the examined honeys.
Pollen percentage in samples (%)
No of No of taxons
Sort of honeys .
samples in one sample
range average
Brassica napus 26 1-12 0.3-50.0 5.6
Robinia pseudacacia 4 2-6 0.5-94 4.4
Compatible with the -
Polish Standard Tilia 3 5-9 6.8 -69.4 34.0
Fagopyrum 2 2and 5 1.8 and 6.1 39
multifloral 73 2-13 0.9-545 13.8
Trifolium 9 2-10 0.7-27.1 12.8
Galeopsis 8 2-9 0.6 -10.2 4.4
fruit trees
(Prunus and Malus) 7 28 0.5-177 58
Not covered by the .
Polish Standard Solidago 6 2-8 03-13.2 5.1
Phacelia 2 4 and 6 3.7 and 7.6 5.6
Sinapis alba 2 5and 6 2.7 and 3.8 3.2
Salix 1 9 4.8 4.8

eys, Warakomska and Wojtacki (1988) found
the presence of pollen grains of Poaceae, which reached
a frequency of 95%, and Plantago with a frequency
of 80%. The abovementioned authors also frequently
noted in honeys the presence of Quercus, Ranunculus
and Rumex pollen. Poaceae pollen grains were also re-
corded in great numbers in Dutch (Kerkvliet and
Putten, 1975) and New Zealand honeys (Moar,
1985). Moreover, in the latter Plantago and Rumex
pollen grains were characterised by a high frequency.
La-Serna Ramos etal. (2000) recorded a 100%
frequency of Rumex pollen in multifloral honeys from
the Canary Islands, whereas Terrab et al. (2001,
2005) mention pollen grains of Poaceae, Quercus,
Plantago and Fragaria among the most commonly
found non-nectariferous taxa in honeys of Morocco.
The pollen taxa mentioned by the said authors were
also noted in fresh nectar samples collected from bees
in Ireland (Coffey and Breen, 1997). In Norwe-
gian honeys, Filipendula (82%) as well as the pollen

of Hypericum and Rumex (50%) were marked by the
highest pollen frequency among non-nectariferous taxa
(Maurizio, 1979).

Pollen of different plant species is characterised
by a variable proportion of nutrients, hence, a different
nutritional value, and this determines its digestibility
and usefulness as honey bee food M aurizio, 1954;
Stawiarz, 2005). Maurizio (1954) mentions
the pollen of nectariferous and non-nectariferous en-
tomophilous plants among the most valuable pollen.
He classifies the pollen of anemophilous plants in the
group of medium and low-value pollen. However,
these plants are particularly valuable in the spring period,
when there is no other pollen flow for bees and the
bee family develops intensively. The number of identi-
fied pollen taxa of non-nectariferous plants was much
higher in honeys collected from hives in spring or early
summer compared to honeys from a later period. It was
undoubtedly associated with a larger number of non-
nectariferous taxa flowering at that time.
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CONCLUSIONS

. In the investigated material, the presence of pollen
grains of 17 anemophilous taxa and 12 non-nec-
tariferous entomophilous taxa from 19 botanical
families was noted.

. The highest average frequency among non-nec-
tariferous anemophilous taxa was demonstrated
by the pollen of Poaceae (others), Quercus and

50 60 70 80 0

Fig. 1. Pollen frequency of the most important non-nectariferous plants in the examined honeys in 2003-2005 (%).

Rumex, whereas among non-nectariferous ento-
mophilous taxa by the pollen of Filipendula, Plan-
tago and Fragaria.

. Spring and early summer honeys were character-

ised by a much higher proportion of pollen of non-
nectariferous plants compared to honeys collected
at a later period.
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Pylek roslin nienektarodajnych
w obrazie mikroskopowym miodéw
wybranych gmin wojewédztwa Swietokrzyskiego

Streszczenie

W badanym materiale, obejmujgcym 143 prob-
ki miodéw zidentyfikowano ziarna pytku 109 takso-
néw, 80 reprezentowanych bylo przez rosliny nekta-
rodajne, a 29 przez nienektarodajne. W obrebie pytku
roslin nienektarodajnych stwierdzono 17 taksonéw
wiatropylnych i 12 owadopylnych. W poszczegdlnych
prébkach miodéw notowano ich od 1 do 13. Okreslo-
ne ziarna pytku pochodzity z roslin nalezacych do 19
rodzin botanicznych. Najczescie] reprezentowanymi
rodzinami byty: Rosaceae, Poaceae i Ranunculaceae.

Udzial pytku taksonéw nienektarodajnych byt
zréznicowany i zawieral si¢ w przedziale od 0.3%
do 69.4%.

Najwyzszg srednig frekwencje wsréd roslin
wiatropylnych wykazat pylek Poaceae (inne), Quercus
i Rumex, wsréd owadopylnych Filipendula, Plantago
i Fragaria.
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