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Summary

A total of 539 samples of pollen loads collected by means of three types of pollen traps
were analysed macro- and microscopically. Of these, 93% were contaminated: dead bees
(imagines, brood and their body fragments) were found in the majority (93.9%) of the 501
contaminated samples; 76.8% and 56.2% of the total number of contaminated pollen
samples were also infested with other arthropods - various insects and mites, respectively.

Pollen loads harvested by means of bottom and outer-entrance pollen traps, emptied
less than twice a week, were usually more strongly infested and contaminated with pests
than those collected from ceiling traps, especially when they were emptied more often, e.g.
every 1-2 days; some such samples were even free of pests. This last kind of traps should
be recommended for harvesting pollen of relatively high purity and quality.
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INTRODUCTION
The results of studies on flower pollen conducted in Poland as well as in

other countries show the very varied biochemical composition, high biological
activity and nutritive value of this product (B i n din g 1980, B 0 si,
Ricciardelli 1975, Echigo, Kazuhisa 1986, Herbert,
Shimanuki 1978, McLellan 1977, Stanley, Linskens 1974,
S z c z ~s n a 1995, S z c z et s n a et al. 1999).

Bee-collected pollen (otherwise called pollen loads or pollen pellets) is
used both as a natural medicinal product and a component for the production
of valuable nutrients, cosmetics etc. (B i n din g 1980, Don a die u 1983,
M a t s u k a 1991). As such this product should be of the highest quality and
most of all free of pests and contaminations.

Both data from literature (B 0 r c her t 1974, E i c k w 0 r t 1990,
Grobov 1991, Hirschfelder 1961, Marletto, Ferrazzi 1982,
M i t r 0, S c h l e y 1993) and the results of our own initial acarological
analyses of pollen loads and our biological observations of mites fed pollen
conducted earlier show that this product is a very attractive food for these
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pests and other arthropods associated with bees and hive products
(C h m i e I e w ski 1975, 1978, 1984, 1985, 1994, 1995, 1997, 1998).

The aim of this study was to evaluate the cleanliness of fresh
bee-collected pollen harvested by means of three types of pollen traps
(emptied at various frequencies) described in literature and used in Poland
(B 0b r z e c k i, W i I d e 1990), in respect of its contamination and infestation
with arthropods.

MA TERIAL AND METHODS
Three kinds of pollen traps (ceiling, bottom, outer-entrance) installed in

beehives ("Wielkopolski" type) were used to gather of pollen pellets (Fig. 1).
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Fig. 1 An outline plan of the beehive ("Wielkopolski" type) and the places of
installation of pollen traps used in the experiments:
O-e - outer-entrance (1 - place of installation, 2 - a plan of the trap with a
perforated precipitate plate moved out from one side, and a drawer container
for the pollen moved out in front of it), B - bottom, C - ceiling; arrows show
the way in which the bees entered their nest (particulars of construction in
literature, e.g. Bob r z e c k i, W i 1d e 1990)

Ryc. 1 Schemat ula (typ "Wielkopolski") i miejsca zainstalowania polawiaczy pylku
uZytych w doswiadczeniach:
O-e - zewnetrzny (i - miejsce zainstalowania, 2 - schemat polawiacza z
perforowana plytka str~caj~c~ wysuwana z holm. i pojemnikiem na pylek,
wysuwanym z przodu), B - dennicowy, C - powalkowy; strzalki pokazuja
droge pszczol do ich gniazda (szczeg6ly konstrukcji w literaturze, np.
Bob r z e c k i, W i I de 1990)
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The pollen traps were emptied:
1) daily or every second day,
2) once or twice a week.
3) every two weeks,
4) every four weeks (once a month)

Each combination of experiments was carried out three times with 3
bee-colonies.

The samples of new harvested pollen loads (ea. 80g) were analysed at first
macroscopically for bigger insects, then they were sieved (with a laboratory
strainer, mesh - ca. 2mm in diameter). The obtained in this way fine-grained
fraction of pollen was examined microscopically (for mites and other tiny
objects). The particulars of the procedure and the efficiency of the method
were described earlier (C h m i e I e w ski 1997).

The intensity of the contamination of the pollen loads was expressed by
the numbers of arthropods (mites + insects) calculated per 100g of pollen,
according to the following three-degree scale: 1- 1-2,11 - 3-5, and III - over 5
objects (specimens or their body fragments) per 100g of the product.

RESUL TS AND DISCUSSION
A total of 539 samples of pollen loads were collected. Of these over 93%

were contaminated, most of them (93.9%) with dead bees (imagines, brood
and their body fragments) and other arthropods - various insects (76.8%) and
mites (56.2%).

The results show that cleanliness of pollen in respect of its contamination
and infestation with pests depends first of all upon the method of harvesting,
i.e. the type of pollen traps used for gathering the product and the frequency of
emptying them (Tab. 1-4).

Some data is sometimes difficult to compare and interpret because of
changing atmospherical conditions during the seasons of investigation:
changes in temperature, precipitation, drought, sunny and windy weather etc.
influence especially the microclimate inside the outer- entrance and the
bottom pollen traps; ceiling traps installed in the top of the hives are usually
more stable in this respect.

Higher humidity and lower temperature in those parts of the beehives,
where the bottom and the outer-entrance pollen traps were installed, seem to
be more favourable for the spreading and the development of invaders of bees
and of pests of hive products, than the microclimate of the top of beehives.
The place of installation of the ceiling pollen traps gave higher temperature
and lower RH, which are unfavourable for some arthropods (e.g acaroid mites)
and sometimes restrict to their multiplication. That is why the infestation of
pollen loads collected from ceiling traps were usually cleaner (with a lower
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level of infestation and contamination, and sometimes free of pests) than those
taken from the other two types of traps.

Table 1

Comparison of contamination of pollen loads (%), collected from three types
of pollen traps, with bees (B) and other arthropods (A)

Por6wnanie zanieczyszczenia obnozy pylkowych (%) zebranych za pomoca
trzech typ6w polawiaczy, przez pszczoly (B) i inne stawonogi (A)

Pollen samples Contamination in degrees (%) * *
PrObkipytku Zanieczyszczeniew stopniach (%) * *

Types of pollen traps*
Typy potawiaczy* Examined (number) Contamined (%) I 11 III

Zbadane (liczba) Zanieczyszczone(%) B A B A B A

B pt 83 94.0 0.0 0.0 14.5 33.7 79.5 60.2

O-e pt 387 93.5 4.7 19.9 37.2 12.1 44.7 61.5

C pt 69 88.4 17.4 49.3 58.0 0.0 13.0 39.1

Total- Razem 539 93.0 5.6 20.6 36.4 13.9 46.0 58.5

* Types of pollen traps: bottom (B pt), outer-entrance (O-e pt), ceiling (C pt)
• Typy potawiaczy pytku: dennicowe (B pt), zewnQtrzne (O-e pt), powatkowe (C pt)
- Contamination scale (three degrees): 1- 1-2, 11- 3-5, III - >5 objects per 100g of pollen
•• Skala zanieczyszczenia (trzy stopnie): 1- 1-2, 11- 3-5, III - >5 obiekt6w na 100g pytku

Table 2

The percentage of infestation of pollen load samples with pests (insects +
mites), collected from the three types of pollen traps; the number of examined

samples - 539
Pro cent porazenia pr6b obnozy pylkowych przez szkodniki (owady +

roztocze), zebranych z trzech typow polawiaczy; liczba zbadanych pr6b - 539

Infestation of samples in degree (%)**
Types of pollen traps" Number of infested pollen samples Poraienie prObw stopniach (%)""

Typy potawiaczy" Liczba poraionych prObpytku
I 11 III

B pt 78 0.0 35.9 64.1

O-e pt 362 21.3 5.5 73.2

C pt 61 55.7 0.0 44.3

Total- Razem 501 22.2 9.6 68.2

" Types of pollen traps: bottom (B pt), outer-entrance (O-e pt), ceiling (C pt)
" Typy po/awiaczy pytku: dennicowe (B pt), zewnQtrzne (O-e pt), powatkowe (C pt)
·"Infestation scale (three degrees): 1- 1-2,11- 3-5,111- >5 arthropods per 100g of pollen
** Skala zanieezyszezenia (trzy stopnie): 1- 1-2, 11- 3-5, 111->5 obiekt6w na 100g pytku
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Table 3
The results of acaro-entomological analyses of the infested pollen pellets
collected by means of the three kinds of pollen traps, with regard to the

frequency of their gathering; 539 pollen samples were analysed
Wyniki analiz akaro-entomologicznych porazonych obnozy pylkowych

zebranych za pomoca trzech rodzaj6w polawiaczy pylku, z uwzglednieniem
czestosci ich odbioru; wykonano analizy 539 pr6b pyJku

Types of pollen traps' B pt O-e pt C pt Total
Typy pofawiaczy pytku* Razem

Infested samples Number - Uczba 78 362 61 501
PrObyporaione % 94.0 93.5 88.4 93.0

~ ~ Daily or every 2ndday I 4.2 4.4 1.3 3.9i;';~-5.5!~>. Codziennie lub co drugl dzie" M 7.5 0.9 1.8 2.3:t=a;::;-c:e E u·!lI
"0 a> 0 .Ii:i

I 6.7 8.0 2.3 7.1li :1'§ -e 1 or 2 times a week_",_CL
:::. ~ _ C) 1 lub 2 razy w tygodniu M 28.3 7.3 2.6 10.2~e::=-;::;-
<.:Io-U~-=~'i I 2.7 16.4 3.7 15.0=j~~ Every 2 weeks~8.~a. Co 2 tygodnie M 7.7 12.8 3.7 12.0.2:o •••~
E i3"""~8~~ I 62.4 21.8 44.2 37.1
CD •••••• .!! t:D

Every 4 weeksa_coI! a> "0 0
CD Q.~ .•••.• Co 4 tygodnle M 3248.7 39.2 26.0 801.8~ -cI.I

• Types of pollen traps: bottom (B pt), outer-entrance (0-8 pt), ceiling (C pt)
• Typy poIawiaczy pytku: dennicowe (8 pt). zewm,trzne (O-e pt). powaIkowe (C pt)

The majority of arthropods found in the pollen loads belong to
synanthropic species, commonly known to be stored product pests of
economic and sanitary importance. The insects were represented mostly by
beetles (Tribolium, Dermestes), moths (Achroia, Galleria), psocids
(Corrodentia), earwigs (Forficula auricularia L.), ants (Formtcidae,
Myrmicidae) and other invaders of beehives. Among mites the most frequent
and numerous were found acaroid species (Acarus, Carpoglyphus,
Glycyphagus, Tyrophagus, etc.) and other associates of bees and pests of hive
products. The results of these studies confirm to some data on the subject in
literature (Borchert 1974,Chmielewski 1975,1985, 1998,Grobov
1991, His c h f e 1de r 1961, M a rl e tt 0, Fer r a z z i 1982, M i t r 0 ,

Schley 1993).
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Table 4
The infestation degrees of pollen (%) with insects (I) and mites (M) according

to the frequency of emptying the pollen traps; the total number of infested
pollen samples - 501

Stopnie porazenia pylku (%) przez owady (I) i roztocze (M) w zaleznosci od
czestosci oprozniania polawiaczy pylku; ogolna Iiczba porazonych probek -

501

Intestation degrees* I 11 III Total
Stopnie poraienia* Og6lem

E F:' I 24.9 7.8 15.3to> Daily or every 2nd day,g '" 51.1';E Codziennie lub co 2 dni"Cl JS! M 33.7 12.6 4.8~ 00.~ N(5 ..c: 1 or 2 times a week I 4.0 8.0 6.4to> to> 18.4en .. >. ..
1 lub 2 razy w tygodniuQ)"CC:.t:::.

a:!f!~ M 2.4 4.6 11.4E 0..Q <=~i &..~
I 1.6 0.0 21.6fii ~~~ Every 2 weeks 23.1:ge~g- Co 2 tygodnie0.- M 0.8 6.6 15.8••... .Q

o -e
<= 0.

I 0.0 0.0 7.40 Q)

~ '2 Every 4 weeksQ) 7.4en 'e! Co 4 tygodnie.e
M 0.0 0.0 7.4.E 0a..

* Infestation scale (degrees): 1- 1-2, 11- 3-5, III - >5 pests per 100g of pollen
* Skala porazenla (stopnie): 1- 1-2,11 - 3-5,111- >5 szkodnik6w w 100g pylku

CONCLUSIONS AND REMARKS
The samples of pollen loads harvested by means of bottom and

outer-entrance pollen traps (emptied less than two or three times a week) were
usually strongly infested and contaminated with arthropods (over 5 objects per
lOOgof the product - mrd degree).

The pollen gathered from ceiling traps was less contaminated usually in
the lower - I" or Hnd degrees (below 5 objects per lOOg of the product),
especially when the traps were emptied more often (e.g. 2-4 times a week or
every day) and very thoroughly; some such samples (a few percent) were even
free of pests.

This last kind of trap should be recommended for harvesting pollen of
high cleanliness (especially if it is collected every 2 days or more often).

The high quality of the final product taken from pollen traps is
conditioned also by its frequent and regular removal from the traps and then
by a careful preparatory process (clearing, desiccation, packing) before
storage.
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ZANIECZYSZCZENIE OBN6ZY PYLKOWYCH
POZYSKIWANYCH ZA POMOCA POLAWIACZY PYLKU

PRZEZ SZKODNIKI

Chmielewski W.

S t res z c zen i e

Celem badan byla ocena higieny swiezego pylku zbieranego przez pszczoly pod
wzgledem jego zanieczyszczenia i porazenia przez stawonogi.

Trzy typy polawiaczy (powalkowe, dennicowe, zewnetrzne - wylotkowe) byly
uzywane do pozyskiwania obnozy pyJkowych. Oprozniano je: 1) codziennie lub eo drugi
dzieil,2) 1-2 razy w tygodniu, 3) eo 2 tygodnie, 4) eo 4 tygodnie (raz w miesiacu), Pr6bki
pylku (0 masie ea. 80g) byly przegladane w pierwszej kolejnosci makroskopowo (wieksze
owady), a nastepnie przesiewano je na sitach laboratoryjnych (srednica oczek - ea. 2mm).
Otrzymana w ten spos6b drobnoczasteczkowa frakcje pylku badano mikroskopowo
(roztocze i inne drobne stawonogi). Szczeg6ly procedury i skutecznosc metody opisano we
wczesniejszej publikacji (C h m i e I e w ski 1997). Intensywnosc zanieczyszczenia
obn6iy pylkowych wyrazano liezba znalezionych stawonog6w (gl6wnie roztoczy i
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owadow) przeliczana na 100g pylku, wedlug nastepujacej 3-stopniowej skali: I - 1-2, 11-
3-5, III - ponad 5 obiektow w 100g produktu.

Zebrano Iacznie 539 prob obnozy pylkowych. 93% z nich bylo zanieczyszczonych;
najwiecej sposrod 501 zanieczyszczonych prob (93.9%) zawieralo martwe pszczoly
(imagines, czerw i fragmenty ciala) i inne stawonogi - rozne owady (76.8%) i roztocze
(56.2%). Wiekszosc z nich to gatunki synantropijne, znane powszechnie jako szkodniki
magazynowe 0 gospodarczym i sanitamo-higienicznym znaczeniu.

Owady reprezentowane byly glownie przez chrzaszcze (Tribolium, Dermestes), motyle
(Achroia, Ga/leria), psotniki (Corrodentia), skorki (Forficulat, mrowki (Formicidae,
Myrmicidae) i szereg innych. Sposrod roztoczy najczesciej i najliczniej spotykano
rozkruszki (Acarus. Carpog/yphus, G/ycyphagus, Tyrophagus, etc.) i inne, mniej lub
bardziej zwiazane z produktami pszczelimi i srodowiskiem pasiecznym. Szczegolowe
wyniki analizy skladu gatunkowego akaro-entomofauny pylku sa przedmiotem oddzielnej
publikacji (C h m i e I e w ski, w przygotowaniu do druku).

Proby pylku zbierane za pomoca polawiaczy dennicowych i zewnetrznych
(oproznianych rzadziej nil dwa razy w tygodniu) byly zwykle silnie porazone i
zanieczyszczone przez rozne stawonogi (Ill stopien). Pylek z polawiaczy powalkowych
byl zazwyczaj zanieczyszczony w mniejszym (I lub 11)stopniu, zwlaszcza gdy polawiacze
oprozniano bardzo starannie i czesto (np. 2-4 razy w tygodniu lub codziennie); niektore z
takich prob byly nawet wolne od szkodnikow. W zwiazku z tyro ten ostatni typ polawiaczy
mozna zalecac do pozyskiwania pylku 0 stosunkowo wysokim stopniu czystosci,

Poza typem polawiaczy, dobra jakosc produktu koricowego zalezy takze w duzym
stopniu od jego czestego i regulamego odbioru z polawiaczy, odpowiedniego procesu
przygotowania (oczyszczanie, suszenie, konfekcjonowanie) do przechowywania w
przystosowanych do tego opakowaniach i pomieszczeniach magazynowych 0 niskiej
temperaturze i wilgotnosci wzglednej powietrza.

Slowa kluczowe: pylek, zanieczyszczenia, stawonogi, szkodniki, polawiacze pylku.
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