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The purpose of this work was to research the morphological characteristics of monofloral bee pollen obtained from Brassica na-
pus L. The formulated goals were: determine the period of bee pollen receiving; implement the selection of bee pollen samples dur-
ing blooming period of species; establish the monoflorality ratio of the total pollen collection, explore the morphometric indicators
of bee pollen by the parameters of pollen lump, shaping level and weight. Bee pollen collection was carried out in Skvyra district of
Kyiv region from local population of Apis mellifera L. families. Morphometric measurements were performed in the Institute of
Biodiversity Conservation and Biosafety, Slovak University of Agriculture in Nitra. Here were determined the amount of bee pollen
per one day brought by one family: from 27.04 to 03.05.16 is 50.8 £ 2.25 g; from 04.05 to 06.05.16 — 100.0 + 3.33 g; from 07.05 to
17.05.16 — 270.7 £ 11.79 g; from 18.05 to 22.05.16 — 100.5 + 3.028 g; from 23.05 — 25.05.16 — 39.8 + 2.74 g. Here were defined the
morphological parameters of bee pollen lump from B. napus: length is in the range from 3.40 £ 0.061 mm to 3.66 £ 0.048 mm, width
is in the range from 2.88 £ 0.059 mm to 3.26 + 0.067 mm; weight is in the range from 8.65 = 0.317 mg to 11.31 £+ 0.241 mg; shaping
level of bee pollen is in the range 4.62 — 4.96 points. The total monoflorality ratio constitutes from 79.94 + 0.619 % to 98.00
0.202 %. The obtained results confirmed that the activity of bee flying depends on the blooming period and intensity of the nectar
secretion, on the collection of protein feed from B. napus. Pollen lumps from Brassica napus L. bee pollen were large, dense, regular
shape without splits, which specified the possibility of its use for the producing on a commercial scale.
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MopdgoJioriuyHa xapakTepuCTHKA 01KOJTHMHOT0 OOHIZKKA 01eP/KAHOT0
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Hayionanvnuii ynieepcumem biopecypcie i npupodoxopucmysants Yxpainu,
eyn. I'epoie Oboponu, 11, m. Kuis, 03041, Yrpaina;
Crosayvxuii acpapuuti ynieepcumem 6 Himpi, Himpa, Cnosauuuna

Memoro pobomu 6yn0 0ocnioxcenHs Mophor0SiuHOT XapaKmepucmuk MOHOPIOPHO20 DOHCOTUHO20 OOHIHCHCA 00EPAHCAHO20 3
Brassica napus L. Ilocmagneni 3a80aHHA: CMAaHO8UMuU Nepiod 00epI*HCAHHS OOHCOTUHO20 OOHINCIHCA, 30TUCHUMU 800D OONHCONUHO20
OOHIICIHCA NPOOOBIHC YBIMIHHA BUOY, BCTINAHOBUMU MOHOPDIOPHICMb 3A2ANbHO20 300pY OOHINCIHCA, OOCTIOUMU MOPPOMEMPUYHI NOKA-
SHUKU OOHIDICIHCS 30 NAPAMEMPAMYU NUIKOBOI 2pyOouKU, cihopmosanicmio ma macor. Biobip obuiscorcs 30iticnosanu y Ckeupcvkomy
pationi Kuigcokoi obnacmi 6io0 cimei Apis mellifera L. micyeeoi nonynsyii. Mopgomempuuni sumiproéanms nposoounu 6 Incmumymy
30epedicentss azpobiopizHomanimms ma 6Oionociunoi 6esneku, npu Crosayvbkomy azpapromy yrieepcumemi ¢ Himpi. Bcmanosunu,
KIIbKICMb NPUHECEeH020 0OHINCHCA 3a 000y 00Hieo cim'cio: 3 27.04 no 03.05.16 p. — 50,8 = 2,25 2; 3 04.05 no 06.05.16 p. — 100,0 +
3,332, 307.05 no 17.05.16 p. — 270,7 £ 11,79 2; 3 18.05 no 22.05.16 p. — 100,5 £+ 3,028 2; 3 23.05 — 25.05.16 p. — 39,8 £ 2,74 2.
Busnauunu mopgonoziuni napamempu nunkogoi epydouxu o6HisxcoxHca 3 Brassica napus L.: 0osocuna y mexcax 6io 3,40 £ 0,061 mm
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00 3,66 £ 0,048 mm; wupuna y mesxcax 6io 2,88 £ 0,059 mm 0o 3,26 £ 0,067 mm; maca y mexcax 6io 8,65 £ 0,317 me oo 11,31 +
0,241 me; cghopmosanicmv y medicax 6i0 4,62 — 4,96 6anie. Cmynins monognoprnocmi cmanosus 6io 79,94 + 0,619% oo 98,00 +
0,202%. Ompumani pezyntomamu niomeepodicyioms, wo aKkmugHicms 1b0my 0602icin na 300pi 6inkoeozo kopmy 3 B. napus 3anescumo
8i0 nepiody 1iozo yeiminHa ma inmencuenocmi euoinentsa nexkmapy. Ilunkogi epyoouku obmidxcoxca 3 B. napus eenuxi, winoHi, npasu-
JbHOIL hopmu, be3 HAOKOI8, WO BKA3YE HA MOMCIUBICINb BUKOPUCNOBY8AMU IX 015 8UPOOHUYMEA Y NPOMUCTIOBUX 00CA2AX.

Knruoei cnosa: 60sxconune obHIdHCHCA, NUTKOBA 2PYO0UKa, MOHODROpHICMb, cdhopmosanicms, Brassica napus L., mopghonoeiuni
napamempu.

MopdoJiorudyeckasi XapakTepuCTHKA MYEJTMHON 00HOKKHU MOJTY4eHHOH U3
Brassica napus L.
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Hayuonanwvuwiti ynueepcumem duopecypcog u npupooononsb3o8anus YkpauHul,
ya. I'epoes Oboponwi, 11, Kues, 03041, Yxkpauna,
Cnosayxuii azpapusiti ynusepcumem ¢ Humpe, Humpa, Cnogakus

Lenvio pabomul Ovin0 UCCIEO08AHUE MOPPONIOSUYECKOU XAPAKMEPUCMUKU MOHOGIOPHOU NUENUHOU OOHONCKU NOTYYEHHOU U3
Brassica napus L. Ilocmasnennvie 3a0auu: ycmanosums nepuoo NOJIYYeHUs NYENUHOU OOHONCKU; OCYWeCmEUms omoop nueiuHou
006HOJICKU meyeHue Yyeemenusi 6Uod; YCmaHo8ums MOHOPDIOPHOCMb 00we20 cOopa 0BHONCKU, UCCIe008amb MOPPOMempuyecKue
nokazamenu 0OHOXMCKU NO NAPAMEMPAM NbLILYEBO2O KOMOUKA, chopmuposannocmu u maccvl. Omoop 06HONICKU OCYWecCmBanu 6
Cksupckom patione Kuegckoii ooracmu om cemetl Apis mellifera L. mecmnou nonyasayuu. Mopgomempuueckue usmepeHus nposoou-
au 8 Unemumyme coxpanenus azpobuopaznoobpasus u ouonozuueckoli bezonacrhocmu, npu Cnoeaykom azpapHom yHueepcumeme 8
Humpe. Ycmanosunu, konuuecmso npunecennoti 00HodiCKY 8 cymiu 00noll cemveti: ¢ 27.04 no 03.05.16 2. — 50,8 £ 2,25 2.; ¢ 04.05
no 06.05.16 2. — 100,0 £ 3,33 2.; ¢ 07.05 no 17.05.16 2. — 270,7 £ 11,79 2.; ¢ 18.05 no 22.05.16 2. — 100,5 + 3,028 2.; ¢ 23.05 no
25.05.16 2. — 39,8 £ 2,74 2. Onpedenunu mopghonozuueckue napamempnpl RulIbYeo20 KOMOUKa 0bHodicku ¢ Brassica napus L.: onuna
6 npedenax om 3,40 £ 0,061 mm 0o 3,66 + 0,048 mm, wupuna 6 npederax om 2,88 + 0,059 mm 0o 3,26 £ 0,067 mm; macca 6 npede-
nax om 8,65 + 0,317 me oo 11,31 + 0,241 me; cpopmuposannocme 6 npedenax om 4,62 — 4,96 6annos. Cmenens monogropnocmu
cocmasnan om 79,94 + 0,619 % 0o 98,00 £ 0,202 %. Ilonyuennvie pe3ynvmamul nOOMEEPHCOAIOM, Ymo akmueHOCms iema nuei Ha
cbope 6enkogozo kopma u3 B. napus 3aeucum om nepuooa e2o yeemeHus U UHMEHCUGHOCMU 8bl0eNeHus. Hekmapa. [lviivyegvle Ko-
MouKU 06HOMCKU ¢ B. napus kpynuvie, niommvle, npaguibHOU Gopmbl, 6e3 HAOKOI08, YUMo YKA3blédem Ha 603MONMCHOCb UCHONb30-
8amb UX 0151 NPOU3BOOCMEA 8 NPOMBIULEHHBIX 00BEMAX.

Knrouesvie cnosa: nuenunas 06HOINMCKA, NbLIbYEble KOMOUKU, MOHOPDIOPHOCHY, cihopmuposantocms, Brassica napus L., mop-
¢honoeuueckue napamempeul.

Introduction traps construction, bees training measures on a particular
plant species, establishing the classification criteria of B.
In recent years Ukraine has increased the plantings of  napus monofloral bee pollen and deepening scientific
B. napus. According to the records of State Statistics view on bee pollen morphology in general. The above
Service of Ukraine the rapeseed area are: in 2015 — items determine relevance of themes of studies.
874,000 ha, in 2014 — 865,000 ha, in 2013 — 988,000 ha Demand on bee pollen is growing. That motivates sci-
(Maslak, 2015). It provides a widespread feed base for entists to keep studying its biological characteristics and
bees. The share of winter rape is about 95% (Maslak, nutrients. In Brazil, a group of scientists (Almeida—
2015), which provides protein feed for bees in late spring  Muradiana et al., 2005) has investigated 10 types of
and contribute to development of bees’ families for main  polyfloral bee pollen, and has determined the content: ash,
honey collection. Besides, B. napus in such volumes is a  lipids, proteins, carotenoids, vitamin C. Also they deter-
source of a considerable number of monofloral marketa- mined that most of the pollen in the bee pollen composi-
ble honey, bee pollen and bee bread. As any type of mon-  tion had belonged to Arecaceae and Myrtaceae families.
ofloral beekeeping product, B. napus bee pollen has rela-  But, they couldn’t identify the botanical origin of each
tively stable biochemical composition and therefore con-  type of bee pollen. A lot of research work is being con-
stant properties and effect on human body that still poorly  ducted towards of scientific investigates on ways of pesti-
understood. cides moves in bee pollen as a result of pesticide treat-
The production technology of monofloral bee pollen ment for plant protection and technogenic pollution
types needs to improve, especially its evaluation on a  (Furman and Lisohurska, 2007; Smodis Skerl et al., 2009;
number of indicators. Among them the morphometric  Brovarskyi et al., 2009).
parameters aren’t well-studied. It gives an idea about Biological features of harvesting protein bee feed were
identifying indicators, shaping level, total mass of bee defined (Brovarskij and Brindza, 2010) and it has de-
pollen collection and opportunity to plan the volume of pended from family state, natural and climatic conditions,
product manufacturing in certain conditions (areas, dura-  technologies which are constantly improving on the bee
tion of flowering, the number of bee families). Formation pollen and bee bread obtaining. The biochemical and
of scientific knowledges in that direction can contributes  morphological characteristics of pollen of some species of
the improvement of technological solutions of bee pollen
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plants were analyzed (Bernard and Bradleigh, 1994;
Brindza and Brovarskyi, 2013; Grygorieva et al., 2015).

Quality attributes of bee pollen were defined (Adam-
chuk, 2013; Brindza et al., 2015) in conditions of
Ukraine. Nevertheless on a significant amount of re-
searches, morphological characteristics of bee pollen and
identification of botanical species of this production re-
quire further studies by using modern scientific and tech-
nical methods.

The purpose of this work was to research the morpho-
logical characteristics of monofloral bee pollen obtained
from B. napus. For achieving this purpose were deter-
mined the following tasks: to define the receiving period
of bee pollen from B. napus; to collect the bee pollen
during flowering phase of B. napus; to find out the mon-
oflorality ratio of total pollen collection; to explore the
morphometric data pollen by parameters of pollen lumps,
shaping level and weight.

Material and methods

At the first stage of researches pollen selection was car-
ried out the in Skvyra district of Kyiv region by means of
hinged bee pollen traps from 10 local populations of Apis
mellifera L. bee colonies. Thus we fixed the selection cal-
endar date, incoming daily weight and determined mon-
oflorality ratio of total bee pollen collection by generally
accepted methods (Adamchuk, 2013).

B. napus arrays had sown by one way continuous with
string of aisle is 15 cm. To prevent receiving polyfloral
pollen bee colonies were transported to the B. napus arrays
at the beginning of blooming and trained on color and
smell. The second stage was carried out morphometric
measurements of bee pollen lumps in the laboratory Insti-
tute Biodiversity Conservation and Biosafety Slovak Uni-

versity of Agriculture in Nitra. The average samples of bee
pollen with weight of 100 g have taken for analysis. Weight
of individual pollen lumps were determined by using ana-
lytical 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. Bee pollen shaping level was determined by method,
which was developed at the Department of beekeeping
NULES of Ukraine (Adamchuk, 2013). Obtained numeric
data were subjected to statistical analysis in the Microsoft
Office Excel —2010.

Results and discussion

We determined that period of bee pollen selection
from B. napus in conditions of Skvyra district (Kyiv re-
gion) is lasted from 27" of April to 25" of May 2016. We
conditionally divided the period of bee pollen collection
on 5 phases, depending on the pollen productivity of bee
colonies (tab. 1).

Analyzing the amount of brought pollen in different
stages was found, that the highest pollen productivity of
bee families was at the 3" stage. So, from 7" to 17" of
May, colonies brought in 81.2% more than in 1* stage and
in 63.1%, 61.2% and 85.3% more — in 2", 4" and 5"
stages respectively. Probably such result is due to the fact
that in the first 10 days of flowering bees preferred to
gathered nectar, whereas at the end of flowering bees
reduced flight activity and in general concentrated on
other honey plants.

Monoflorality ratio of total pollen collection was de-
termined for each stage. For this were selected samples
(50 g) and conducted the appropriate calculations (tab. 2).

Table 1
Pollen—collecting activity of bees on Brassica napus L. (n = 10)

Stagerf Number of days in Calendar date of selection Collecting pollen for 1 day by 1 The visual characteristic
selection stage colony, g (M£m)

1 7 27.04 —03.05.16 p. 50.8 £2.25 .

2 3 04.05 — 06.05.16 p. 100.0 = 3.33 Brllght yelll"w COldor’ matt;

3 11 07.05— 17.05.16 p. 2707+ 11.79 r:;ﬁleaf S‘E;‘g:wft?liit

4 5 18.05 —22.05.16 p. 100.5 +3.028 splits

5 3 23.05 —25.05.16 p. 39.8+2.74

Table 2
Brassica napus L. monoflorality ratio of total bee pollen collection and shaping level (n = 50)
Indicator Stage of selection
1 | 2 3 | 4 | 5
monoflorality, %
Min 80.00 85.00 96.00 92.00 75.00
Max 90.00 95.00 100.00 100.00 85.00
M+m 84.70 + 0.639 90.10 + 0.580 98.00 £ 0.202 95.60 £ 0.491 79.94 £ 0.619
& 3.50 3.18 1.11 2.69 3.39
C, 4.13 3.53 10.79 2.80 4.24
shaping level, point

Min 4.00 4.00 4.00 4.00 4.00
Max 5.00 5.00 5.00 5.00 5.00
M+tm 4.62 +0.090 4.64 + 0.089 4.96 +0.036 4.88 +£0.060 4.88 +£0.060
i) 0.49 0.48 0.20 0.33 0.33
C, (%) 10.61 10.45 10.79 6.73 6.73
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We determined that monofloral pollen was collected at
all stages, pollen impurities from other plant species
aren’t dominated 25%. The highest monoflorality ratio of
bee pollen was characterized in 3™ and 4™ stages. So,
from 7™ to 17" of May, colonies brought in 13.6% more
of monofloral pollen than in 1% stage and 8.1%, 2.1%,
18.4% more — in 2™, 4™ and 5™ stages, respectively. Thus,
it is clear that in 5™ stage (the last 3 days of flowering)
bees have begun to look new sources of feed. As a result
pollen clumps from other plant species were got in bee
pollen. Hence, to prevent falling polyfloral pollen to the
total bee pollen collection, pollen lattice had to be turned
off at three days before the end of B. napus flowering.

There were determined that bee pollen of B. napus
conforms to 4-5 points on a scale formation. It confirms a
high resistance to mechanical damage of pollen lumps,
splits and can be produce in commercial scale. Thus, bee
pollen shaping levels were averaged in the range from
4.62 £ 0.090 to 4.96 £+ 0.036 points. The coefficient of
variation for these two signs was weak.

For bee pollen were determined morphological pa-
rameters and weight (tab. 3). All measurements were
determined by using special software on photos from
electron microscope (Fig.).

Table 3
Brassica napus L. bee pollen morphological parameters and weight (n = 50)
Indicator Stage selection
1 | 2 | 3 | 4 | 5
length, mm
Min 2.65 2.88 3.18 2.81 2.65
Max 4.08 4.83 4.24 4.21 4.08
M+tm 3.40 +£0.061 3.52+0.069 3.66 +0.048 3.54 +0.068 3.41£0.060
& 0.33 0.38 0.27 0.37 0.33
C, (%) 9.75 10.79 7.24 10.45 9.75
width, mm
Min 2.34 2.13 2.57 2.24 2.34
Max 3.47 3.93 4.03 3.83 3.47
M+tm 2.88 +0.059 2.96 + 0.070 3.26 £ 0.067 3.02+0.077 2.88 £0.050
& 0.32 0.39 0.37 0.42 0.32
C, (%) 11.25 13.03 11.25 14.06 11.23
weight, mg
Min 3.80 2.10 8.50 5.80 3.80
Max 14.20 15.40 15.00 16.90 14.20
M+m 8.65+0.317 8.58 +0.444 11.31 £0.241 9.86 +0.357 8.65+0.317
1] 2.24 3.14 1.70 2.52 2.24
C, (%) 25.92 36.57 15.04 25.58 25.92

We revealed that length of pollen clumps is the most
stable indicator among morphological parameters. Its
variation was in the range from 7.24% to 10.79%. We
found out that bee pollen with the highest shaping level
(collection of the 3¢ stage) had the largest parameters of
length, width and weight.

Thus, the length of pollen lumps was 3.66 = 0.048 mm
in the period from 7™ to 17" of May that in 7.1%, 3.8, 3.3,
6.8% more than in the 1%, 2™, 4™ and 5™ stages, respec-
tively. Width of pollen lumps collected on the 3™ stage
was 3.26 = 0.067 mm that in 11.7%, 9.2, 7.4, 11.7% more
than in 1%, 2™, 4™ and 5" stages, respectively.

Weight of brought bee pollen was in the range from
8.65 £ 0.317 mg to 11.31 + 0.241 mg. Thus, the smallest
weight of bee pollen we had in 1** and 2™ stages. Mini-
mum weight values of bee pollen were observed in the
first 10 days of B. napus flowering and it was 2.10 mg
and 3.80 mg on the 2™ and 1% stage of collection. It con-
firms that bees flying are concentrated on carbohydrates
feed preparing.

Results confirm that the activity of bees flying, during
collection of protein feed within one botanical species,
depends on blooming period and nectar secretion. Thus,

in the first 10 and the last 3 days B. napus flowering bees
brought smaller bee pollen by weight and morphological
parameters, which are characterized by a lower shaping
level that compared to mid flowering array. In addition in
the last three days the amount of pollen lumps from other
plant species significantly increased those reductions on
monoflorality ratio of total pollen collection.

Conclusions

Scientific knowledge was deepened about mor-
phology of B. napus bee pollen with such parameters:
length (3.40 — 3.66 mm), width (2.88 — 3.26 mm), weight
(8.65 — 11.31 mg) and shaping level of pollen clumps
(4.62 — 4.96 points), monoflorality ratio of total pollen
collection (79.94 — 98.00 %).

Bee pollen clumps of B. napus are large, dense,
with regular shape, without splits, these indicate on the
possibility of their use for commercial scale. First time of
the most appropriate period of flowering species was
determined for the quality production of B. napus mon-
ofloral pollen in the Kiev region.
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a I I I
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3.26 mm

Figure. Morphological characteristics of Brassica napus L. bee pollen
(a — variety of pollen lumps,; b — measurement of pollen lump; 1-5 — shaping levels)
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Prospects for further research. The subsequent re-
searches in this direction may be relevant to clarify of
biochemical composition of B. napus monofloral pollen,
spectrometry, to improve the methods of botanical identi-
fication, to development the technological solutions for
increasing production volumes of monofloral bee pollen
and bee bread from B. napus pollen.
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