OLIEHKA KAYECTBA NEPI'Y NYENUHON

A. BpuHd3a, 3. Llly6epmoea, B. Bpoeapckoli,
C. Benuuko, N. Kpegpm, 3. MeaHUwoea

AHHOTauua. OnpedeneHa Heo6XO00UMOCMb OUEHKU Kayecmea nepau
nyenuHol. dmom npodykm u3eecmeH U UCMOoNb3yemcsi MHO2UMU yusuru3a-
UUSIMU Y)Ke Ha MpomsiKeHUU MHo2ux e8ekos. Ho, HecMompsi Ha amo, 8 Hay4yHoU
Jnumepamype Hedocmamo4HO 3KCNepUMEeHMarbHbIX Pe3ynbmamos U 3HaHuli 06
amom npodykme n4yenoeodcmea. Moamomy e daHHOU pabome npedcmasnsem
Moderib OUEHKU OCHOBHbIX rokasamerieli kadecmea nepau n4yesuHod.

BaxHeliwumu rnokazamensaMu Kadyecmea cHumaem MecmHOCcmb cbopa
nepau, nepuod cbopa, mexHonoau cbopa, crocob xpaHeHus, pacmumesibHoe
npoucxoxoeHue, Mopghonoaudeckue xapakmepucmuku, OCHOBHOU XUMU4YecKul
cocmas, coldepxaHue msKenblX Memarssos, O0cmamkos necmuyudos,
npucymecmeue MUKpoopaaHuamos u Opyaue. Heobxodumo, 4mobbi O kaxx0020
obpa3ya b6bInu OUeHeHbl ece rnokaszamesnu. KomrnekcHasi oueHka rosgossem
onpedenums 3KOHOMUYECKYIO UEHHOCMmb obpasuya U €20 [pakmu4yecKkoe
npumeHeHue. MHoaue Hay4dHble pabombl OpueHMuUpPosaHbl MOSIbKO 8 OOHOM
HarnpasneHuu, 4mobbl oueHUmb mosibkoO O0OUH roka3amesnb. Bo epewms
npeseHmayuu modenu bbinu  ucrosib308aHbl CobCMeeHHbIe pe3ysribmambl U
8b1800bI U3 flUMepamypHbIX UCMOYHUKOS.

KniouyeBble crioBa: rnepeaa, Modesib OYeHKU, Ka4ecmeo, rnokasamesnu
Kayecmea.

YK 638.178.2:634.53

POLLEN AND BEE POLLEN FEATURES OF SWEET CHESTNUT
(CASTANEA SATIVA MILL.)

O. Grygorieva, PhD., M. M. Gryshko National Botanical Garden National
Academy of Sciences of Ukraine
N. Nikolaieva, PhD. student, National Aviation University
J. Brindza, assoc. prof., head of Institute of Biodiversity Conservation
and Biosafety of Slovak University of Agriculture in Nitra
S. Klymenko, prof., head of Department of Fruit Plants Acclimatization
of M. M. Gryshko, National Botanical Garden
National Academy of Sciences of Ukraine

Annotation. The aim of this work was to study general morphological
characteristics of pollen grains and bee pollen of sweet chestnut (Castanea
sativa Mill.). The studies were carried on pollen extracted from genotypes,
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which are cultivated in M.M. Gryshko National Botanical Garden (Kyiv). Bee
pollen was collected by selves. The polar axis and equatorial diameter of
pollen grains values were varied from 12.58 to 24.39 uym and 7.10 um and
13.92 um, respectively. Value of the form of pollen grains was ranged from
1.09 to 2.64 um. For the bee pollen the height in the range 2.01-3.91 mm and
width in the range 1.42-3.19 mm were determined.

Key words: Castanea sativa, pollen, bee pollen, morphological
traits.

Sweet chestnut (Castanea sativa Mill.) belongs to the Fagaceae Dumort.
family, to the genus Castanea Mill. Sweet chestnut is considered a good
honey plant. Chestnut honey is popular in Switzerland, France, Italy, Spain,
Germany, Austria, the countries of the former Soviet Union and Yugoslavia [6].

Every year the sweet chestnuts’ flowers have visited by bees, which
prepare chestnut better, than linden. The honey is not so dense, almost isn’t
able to crystalized, has specific smell and bitter flavor. For the last reason
some apiculturists don’t use the sweet chestnuts. But it should pay attention
that chestnut has high nectar production every year [3]. Honey from chestnut
is quite suitable for winter bees feeding and has a great demand in the
confectionery industry. This honey helps in the gastrointestinal and renal
diseases, also has a positive effect on the vascular system, and strengthens
the immunity [8]. In a lot of European countries it is very popular, for example,
in France it is a main and most lovely kind of honey. Mixed chestnut and lime
honey for taste is above than the pure linden honey.

Gulacsy (1975) investigated the nectar production of sweet chestnut in
Hungary, in sunny weather, before the drying up of dew. She found that daily
nectar weight was above 1 mg/flower, higher than previously reported abroad
(0.02-0.09 mg/flower) by Kuliev (1952), but average sugar content was similar in
the two studies (21.8% and 22.0%, respectively), ranging from 17.8% to 32.0%,
and sugar value was between 0.3-0.5 mg [5]. The highest colony weight gain
reported by Halmagyi (1966) was 8.3 kg. Counting 100 trees/ha, 54.4 kg nectar is
produced, which corresponds to 27.20 kg honey, and 11.98 kg pure sugar [10].

Aim of our research was to determine the sizes of pollen grains and bee
pollen.

Material and methods. Pollen grains of sweet chestnut, harvested in M.M.
Gryshko National Botanical Garden of NAS of Ukraine (NBG), were used for the
experiments. The pollen and bee pollen grains were studied at the Institute of
Biodiversity and Biological Safety of Slovak Agricultural University in Nitra using an
electron microscope Carl Zeiss LS 15. The measurement of morphometric
parameters was carried out on 50 pollen and bee pollen grains using the
AxioVision Rel. 4.8.2.0 program and was made in micrometer (um). The
characterization of pollen grains was calculated by taking the following parameters:
the polar axis (P — line connecting the proximal and distal pole), the equatorial axis
(E — a line perpendicular to the polar axis and located in the equatorial plane).

Results and discussion. The pollen of Castanea sativa is small,
prolate, with three ectoapertures (colpus) and three endoapertures (pores)
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located at the equator [7]. The ectoapertures were slitted [2]. The exine is thin,
and the surface is slightly reticulate [11]. Some authors characterize the pollen
grain of chestnut such dimensions, as 18.3 x 12 ym [7], while others —19.6 x
8.6 um [9].

Accordingly to polleninfo.org database [12], pollen grains of C. sativa are
characterized by following features — shape, in polar view, is circular or slightly
triangular, side view is elliptical; their sizes: polar axis — 18.8 (14-16) um,
equatorial axis — 13.6 (13—14) um; apertures are trizonocolporate with narrow,
acute colpi; pollen covering is thin, psilate exine. Intine faintly is thickened
underneath the colpi.

Table 1 presented morphological characteristics of pollen grains.

1. Measurements of morphological traits of sweet chestnut
(Castanea sativa Mill.) pollen grains

Shape min | max | X Sy | V% Literature data
Benthem, | Mert & | Evrenosoglu | Polleninfo,
1984 | Soylu, | & Misirli, 2013
2007 2009
Polar axis, 12.58 24.39 20.76 2.03 9.79 150- 13.33- 16.25(11.3— 18.8 (14—
pum (P) 20.0 21.30 18.3) 16)
Equatorial 7.10 1392 1061 099 939 100- 1246 8.156.5~ 136(13-
axis, Jm 13.0 9.2) 14)
(E)
Shapeof 1.09 264 197 026 1348 1.31- 116  2.02(1.75- 1.38
the pollen 1.50 2.27) (1.07-
grain (P/E) 1.14)

n — number of measurements; min — the minimum value; max — the maximum value; x—
arithmetic mean; v — coefficient of variation in %.

; - ¢ \\"“/
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| ig. The sh of sweet chut (Castanstiva i.) poII rain
(Photo: Ostrovsky, 2013): a, b, ¢ — groups of pollen grains with different
magnification; d, h — in polar projection; c, e — in equatorial projection (SEM)
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The results show that the average length of the polar axis was
determined in the range 12.58-24.39 um and the variability of the length of the
equatorial axis is 7.10-13.92 ym. The shape index (ratio of polar length to
equatorial length) has been determined within 1.09-2.64. The shape of pollen
grains of sweet chestnut is presented in Figures 1.

Table 2 has presented morphological parameters of pollen grains.

2. Measurements of morphological traits of sweet chestnut
(Castanea sativa Mill.) bee pollen (mm)

Morphological min max 2 S, V.%
parameters

Height 2.01 3.91 2.76 0.42 15.38

Width 1.42 3.19 2.17 0.38 17.49

According to the table 2 and figure 2 were determined height (H) and
width (W) of bee pollen, which are in the frame from H: 2.01 to 3.91 mm and
W: 1.42-3.19 mm. Nowadays in references are absent the data about
measurement of C. sativa bee pollen. So, these results can be useful in
apicultural research and in creation of different data-bases, as a branch for
complete characteristics of C. sativa pollen and bee pollen.

Fig. 2. Variability of size and shape of bee pollen corbiculas
of sweet chestnut (Castanea sativa Mill.) (lens Zeiss Discovery V12)
(Photo: Oravec, 2015)

Conclusions

Notwithstanding the increased large-scale studies on pollination and bee
floral preferences, detailed floral visits are the main evidence we can count on.
Distinguishing between pollen and nectar visits may seem obvious, till this
information is lacking in many studies and for many botanical species [1; 4]. In
addition, this is not enough information about the sizes of C. sativa pollen
grains and bee pollen. So, in our paper we tried to report the measurement of
pollen grains and bee pollen. According to our measurements we got such
results from C. sativa pollen grains — P 20.76+£2.03 ym, E 10.61+0.99 ym, P/E
1.97+0.26 and from bee pollen — L 2.76+0.42 mm, W 2.17+£0.38 mm.
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OCOBJIUBOCTI MUIKY | MUITKOBOIO OBHIXXA
3 KALUTAHY ICTIBHOIO (CASTANEA SATIVA MILL.)

O. l'pueop’esa, H. Hikonaesa, . bpiHd3a, C. KnumeHko

AHoTauUis. BugyeHO 3azasibHi MOPghOI02iuHI Xapakmepucmuku nunky i
60x0nuUHO20 O6HiKXS KawmaHa IcmieHoeo (Castanea sativa Mill.).
LocnidxeHo nunok i OBHIXXS 3 pi3HUX eeHomurie, sKi supowyroms &
HauioHanbHomMy 6omaHi4Homy cady imeHi M. M. puwka (M. Kuis). BOxonuHe
OBHIXOKS 36upasiu camocmiliHo. S3Ha4YeHHs NMOMSAPHOI OCi ma ekeamopialbHO20
Oilamempa nunkosux 3epeH eapitosanu 8i0 12,58 00 24,39 mkm i 8id 7,10 0o
13,92 MkmM, 8i0r0ogiOHO. 3HaYeHHs ¢hopMU MUIKOBO20 3epHa CcmaHosumpb 8id
1,09 8o 2,64 MKM. 3Ha4yeHHs nunKoeoi 06HIXkS nepebysaromb 6 diana3oHax:
gucoma — 2,01-3,91 mm | wupuHa — 1,42-3,19 mm.

KnioyoBi cnoBa: Castanea sativa, nNusiOK, MNUJIKO8E OOHIXXS,
Mopposio2idHi O3HaKuU.

OCOBEHHOCTMU MbliNbLUbl U NbINbLUEBOU OBEHOXKU
KALUTAHA CbEAOBHOIO (CASTANEA SATIVA MILL.)

O. Npueopbesa, H. Hukonaeea, 51. bpuHd3a, C. KnumeHko

AHHOTauuA. M3yyeHbl obwue mopghosiocudyeckue xapakmepucmuku
nblIbUbl U nYesuHol 06HOXKU KawmaHa cbedobHoeo (Castanea sativa Mill.).
UccnedosaHa nbinbya U OOHOXKA C pasHbIX 2eHOmuros, Komopsbie
eblpawusarom e HayuoHanbHomM 60maHu4eckom cady umeHu H. H. puwko
(2. Kues). [lM4yenuHyrww 0O6HOXKYy cobupasu camMocmosimesibHO. 3Ha4yeHust
nosisgpHOU ocu U 3KeamopuasbHO20 Ouamempa MblbUesbiX 3epeH
gapbuposanu om 12,58 0o 24,39 mMkm u om 7,10 0o 13,92 Mkm,
coomeemcmeeHHO. 3HayeHue ¢hopMbl MbIbYE8020 3epHa cocmasnssem om
1,09 0o 2,64 MKM. 3HayeHusi nbiibuyesoll OOHOXKU npebbigarom 8
Ouana3oHax. ebicoma — 2,01-3,91 Mm u wupuHa — 1,42—-3,19 mm.

KnioueBble cnoBa: Castanea sativa, nbinbya, nblibyeeass 06HOXKa,
MopaposiocuyecKue npu3sHaku.
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