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MORPHOLOGICAL CHARACTERISTICS
OF CORYLUS AVELLANA L. BEE POLLEN

Bcranosneno Mopdoorisi 0cobIMBoCTi 6/pK0MMHOr0 06HbKKs oTprManoro 3 Corylus avellana L. MorogiiopHicTs 3arais-
Horo 300py 6mkonuHoro ooHioks 3 C. avellana cranosuna 98,1340,171 %. ChopMOBaHICTh MHIKOBOI IPYIOYKH OLKOIMHOTO
OOHDIOKS 3HaxXommiaaca y Mexax Big 3 nmo 4 OamiB. BusHaueHo mopdoMeTprdHi mapaMeTpH MIIKOBOI TPYIOYKH: JTOBKHHA
2,84+0,053 mm, mupuna 2,25+0,056 MM, maca 4,28+0,222 mr. [lapametpu cieKTpoMeTpii 411 MOHO(IOPHOTO OIKOIMHOTO OOHi-
s€oks 3 C. avellana 6yma: L* 57,75+0,102, a* 5,13+0,086, b* 27,02+0,168, C* 27,50+0,171, h° 79,24+0,167 omuauus. Husbka Bapi-
allisi CIIEKTPOMETPHYHUX MApaMeTPiB MiITBEPHKYE TOMOTCHHICTh IMIJIKOBHUX IPYI0YOK OJPKOTHHOTO OOHIMOKSL.

KurouoBi ciioBa: 6pxonune oGHDKOKS, Mopdostoris, criekrpomerpis, Corylus avellana L.

Formulation of the problem. Now, it remains questionable the identification of pollen grains as
an apiculture products for determination its regional and botanical origin. As monofloral bee pollen
production volumes increase, it requires a comprehensive study of morphological and biochemical
properties of different types of monofloral bee pollen. Research topic is related to the study, conserva-
tion and management of plant material biodiversity.

Analysis of recent researches and publications. A group of scientists during 14 years of study-
ing the timing of flowering Corylus avellana L. in Italy found that this plant is characterized by large
differences in intensity early flowering and production of pollen [1]. In Poland and Ukraine of detailed
features of C. avellana flowering and pollinating were also studied. It was established the beginning of
flowering dates, temperature of favorable pollination, concentration of pollen in the air [2, 3, 4]. How-
ever, other scientists associated C. avellana flowering with the start of the season for honey bees [5].
Thus, commonly believed polliniferous C. avellana is one of the most valuable plants in early spring [6].
Recently, scientists payed more attention to the studies of protein feed for bees, bee pollen and bee
bread. Thus, there have been already studied the morphological and biochemical features of bee pollen
for many plant species [7, 8]. There were studies about C. avellana pollen morphology from different
regions [9]. However, morphological characteristics of C. avellana bee pollen require further studies,
which will be related to the improvement of identification methods among other species of pollinifer-
ous plants.

The objective of the research was to determine the morphological characteristics of C. avella-
na bee pollen. In accordance with the objective achieving the following tasks were determined: to se-
lect samples of bee pollen during flowering C. avellana of bee colonies in Kiev region; to find out the
monoflorality ratio of total pollen harvesting and botanical origin of bee pollen; to explore the mor-
phological characteristics for C. avellanabee pollen.

Materials and methods. C. avellena bee pollen was taken from three locations in Kiev region in
the period from 01.03 to 31.03.2016. Bee pollen is selected by outer pollen traps of bee colonies from
local populations. Monoflorality ratio of total bee pollen collection was determined by using percent-
age of C. avellana pollen lumps to all other [10]. Botanical origin of bee pollen was defined by using
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pollen analysis [10]. Morphological features of bee pollen were defined in the laboratory of Institute
Biodiversity Conservation and Biosafety, Slovak University of Agriculture in Nitra. Weight of indi-
vidual pollen lumps was determined by using analytical scales ANG 100C (Axis). Length and width of
bee pollen were measured with software Ascension Waves Vision on photos of pollen lumps from
electron microscope Zeiss SteREO Discovery V20. Color of bee pollen was determined by construct
Lab color model by using spectrometry devices at Nicolet 6700 FT-IR Spectrometer and Lovibond
SP62 S/N 044929. Bee pollen shaping level was determined by method, which was developed at the
Department of beekeeping NULES of Ukraine [11]. Obtained numeric data were subjected to the sta-
tistical analysis in the Microsoft Office Excel (2010).

Results of the research. Considering macro photos of C. avellana pollen grains, we described
their appearance. Thus, the surface of pollen grains is smooth without protrusions or spines. Pollen
grain has round and a little bit triangular shape. Grain is flattened in the middle. Aperture located
on every corner of pollen grain. Bee pollen was taken from bee colonies every day. Thus, in the
period from 03.03 to 15.03.2016 bees brought bee pollen dirty yellow color with a smooth sur-
face (Fig. 1, a).

Figure 1. Samples of bee pollen received in March 2016
(a—from 03.03 to 15.03.16; b — from 16.03 to 28.03.16; ¢ — from 29.03 to 31.03.16).

In the period from 01.03 to 03.03.16 bee families didn’t bring bee pollen. After harvesting bee pol-
len in subsequent periods we found differences in its color and form that was the first feature of falling
into the general harvesting pollen from other species. According to the results of pollen analysis for
bee pollen, which was collected in the period from 03.03 to 03.15.16, contained pollen grains only
C. avellana; in the period from 16.03 to 03.28.16 pollen lumps were dual origin and contained pollen
grains of C. avellana and Alnus glutinosa Gaerth; in the period from 29.03 to 03.31.16 pollen grains
from three Salix L. species were presented in bee pollen. Therefore, in order to research the morpholo-
gy of C. avellana bee pollen we used collection only from 03.03 to 15.03.16 (tab. 1).

Table 1 — Morphological features of Corylus avellana L. bee pollen (n=30)

Indicator M+m Max Min C, (%) )
Monoflorality, % 98.1340.171 99 96 0.95 0.94
Shape level, point 3.50+0.093 4 3 14.53 0.51
Length of pollen lump, mm 2.84+0.053 3.42 2.30 10.17 0.29
Width of pollen lump, mm 2.25+0.056 3.09 1.75 13.75 0.31
Weight of pollen lump, mg 4.28+0.222 7.4 2.6 28.38 121

It was defined, that monoflorality of total bee pollen collection was 98.13+0.171 %. The coeffi-
cient of variation was low, which indicates a high level of bees’ concentration on pollen harvested
from C. avellana in the period from 03.03 to 15.03.16. Also, it could be due to the absence of other
plant species in nature, they are able to produce pollen at low ambient temperatures.

Assessing the shape level of pollen lumps we found that, it was in the range from 3 to 4 points.
That’s way bee didn’t form bee pollen completely and returned to the hive (fig. 2).
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Figure 2. The shape level and morphology of pollen bee pollen lumps of Corylus avellana L.
(a — morphometric measurements and scale of pollen shape level; b — diversity of bee pollen;
¢ — the width of pollen lump; d — the length of pollen lump, 1-5 — levels of shaping).

The small size of pollen lumps harvested typical weak bee families. In the early spring period all
bee families are weakened. Another reason is an insufficient number of hairs on the bees’ exoskeleton,
which for harvesting pollen. This is due to the fact that in the early spring the main flight and harvest-
ing work is done by old wintered bees which had lost almost all hair. Also, the small size of bee pollen
can be caused by surface and morphological features of pollen grains. Thus smooth surface of pollen
grains are inherited to all anemophily plants and bee reluctant collects pollen, which poorly attached in
bee pollen on hind legs of bees. However, there are a few sources of feed in early spring and bees had
to collected pollen from C. avellana.

Morphometric parameters of length and width show the correct form of pollen lumps. Thus length
measuring has always prevailed the width measuring and an average was 20.77 %. Bee pollen weight
was in the range from 2.6 mg to 7.4 mg, resulted in a high coefficient of variation — 28.38 %. A low
weight can be classified as small bee pollen. For the length and width parameters were typical average
variabilities (10.17-13.75 %). Different levels of variability for weight, length and width parameters
are indicating on the different density of pollen lumps. Thus, listed morphological characteristics are
not sustainable for C. avellana bee pollen.
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Color of bee pollen was determined by means of color perception by using the parameters: light-
ness (L*); the ratio from green to red color (a*); the ratio from blue color to yellow (b*); relative satu-
ration (C*); hue angle (h°) (tab. 2).

Table 2 — Spectrometric parameters of Corylus avellana L. bee pollen (n=10)

. Spectrometric parameter
Indicator
L* ax b* c* h°

Min 57.25 4,70 26.17 26.66 78.45

Max 58.19 5.64 27.67 28.16 80.08
M+m 57.75+£0.102 5.13+£0.086 27.02+0.168 27.50+0.171 79.24+0.167

0.32 0.27 0.53 0.54 0.53

C, (%) 0.56 5.30 1.97 1.97 0.67

Low variation of spectrometric parameters confirms the homogeneity of pollen lumps of bee pol-
len. The lowest correlation coefficient was characterized for lightness and dimension (0.56 %). How-
ever, the standard deviation was lower for the ratio index from green to red color. If to estimate the
value of hue angle (78.45 units), it shows color location between yellow and green, but visually we see
yellow-brown bee pollen.

Conclusions. Monoflorality of total collection of C. avellana bee pollen was determined and it was
98.13+0.171 %. Level shape of pollen lumps of bee pollen was in the range from 3 to 4 points. Morpho-
metric parameters of pollen lumps: length is 2.84+0.053 mm, width is 2.25+0.056 mm and weight is
4.28+0.222 mg. Parameters of spectrometry for monofloral C. avellana bee pollen were, units:
L* 57.75+0.102, a* 5.13+0.086, b* 27,02+0.168, C* 27.50+0.171, h® 79.24+0.167. Low variation of spec-
trometric parameters confirms the homogeneity of pollen lumps of bee pollen.

Further researches in this direction may be relevant to the studies about morphological param-
eters of bee pollen of other species which have an importance for beekeeping as polliniferous or
honey plants.
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Mopdosoruueckas xapakTepucTuKa myeanHoi ooHoxku ¢ Corylus avellana L.

JI. A. Anamuyk, B. B. Camoiinenko, H. B. HukosaeBa

VcTaHoBIIEHBI MOP(OIOTHYECKHE 0COOCHHOCTH IMYEIMHON 00HOXKH monydeHHbix u3 Corylus avellana L. Monoguiop-
HOCTB 061ero c6opa maenuuoit ooroxkn ¢ C. avellana cocrasmma 98,13+0,171 %. CHopMHUPOBAHHOCTE MBUIBLIEBOTO KOMO-
YKa MYEIMHON OOHOXKKH HAaXOIWIAch B Mpeaenax oT 3 go 4 6amwioB. Onpenenuia MOpPOMETpHYECKUE TapaMeTPhl bLUIbIIE-
BOro komouka: jnuna 2,84+0,053 mm, mmpuna 2,25+0,056 mm, macca 4,28+0,222 mr. [TapamMeTpsl CIIEKTPOMETPHH JUIST MO-
Ho(uiopHoii muenHol o6HOkKkM ¢ C. avellana 6sum: L* 57,7540,102, a* 5,13+0,086, b* 27,02+0,168, C* 27,50+0,171,
h° 79,24+0,167 enunun. Huskas Bapuanusi CHEKTPOMETPUYECKHX HMapaMeTPOB MOATBEP)KAACT TOMOTEHHOCTH IBUIBLIEBBIX
KOMOYKOB ITYETNHOH OOHOMKKH.

KiroueBble ciioBa: muennHas 06HOXKKa, Mopdosiorus, ciiekrpomerpust, Corylus avellana L.

Morphological characteristics of Corylus avellana L. bee pollen

L. Adamchuk, V. Samoilenko, N. Nikolaieva

The purpose of the study is to establish morphological features of bee pollen obtained from Corylus avellana L. Mon-
oflorality of total collecting of Corylus avellana L. bee pollen was 98.13+0.171 %. Level shape of pollen lumps of bee pollen
was in the range from 3 to 4 points. Morphometric parameters of pollen lumps: length is 2.84+0.053 mm, width —
2.25+0.056 mm and weight — 4.28+0.222 mg. Parameters of spectrometry for C. avellana of monofloral bee pollen were in
units: L* 57.7540.102, a* 5.134+0.086, b* 27.02+0.168, C* 27.50+0.171, h° 79.244+0.167. Low variation of spectrometric
parameters confirms the homogeneity of pollen lumps. In this direction further researches may be relevant to the studies
about morphological parameters of bee pollen from other species of plants, which have importance as polliniferous or honey
for beekeeping.

Key words: bee pollen, morphology, spectrometry, Corylus avellana L.
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MOPIBHSIHHS IIOKA3HUKIB COPEBIIIi HOCIIB —
KEJATUHY TA KPOXMAJIIO

OmHUM 13 crocoO0iB MiABUIIEHHS CTa0ITBHOCTI €H3UMIB 1 MIKPOOPTaHi3MiB, SIKi MIiCTATBCS y 3aKBacKax JJIsi KHCIIOMOJIO-
YHHX MPOAYKTIB 10 YMOB 30BHILITHEOTO CEPEAOBHIIA € iX iMMoOiIi3aIis Ha HocisX. Hocil, siki BAKOPUCTOBYIOTBCS TSI IMMO-
Olmizamii MarTh Oy IPUAATHHMH 10 XapuIyBaHHs, HCTOKCHYHUMH 1 BOJIOJITH COPOLITHIME BIaCTHBOCTSIMH a00 3aTHICTIO
YTBOPIOBATH KOBAJICHTHI 3B’sI3KH. ToMy, Oyi¥ MpOBe/IeHI MOPIBHAIBHI OCHTIPKEHHS COPOIIIHNX BIIACTHBOCTEH JKEIaTHHY
HaTypaJIbHOTO, HIBUAKOPO3YMHHOTO XapuoBoro (I1-11) Ta kpoxMastio KapTOIUITHOTO PO3YMHHOTO JUIsl HOIOMETpil.
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