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NPEANUCIIOBUE

MbiNbLEBOV aHann3 NPOJYKTOB MYeNOBOACTBA (MER, MuennHas OBHOXKa, mepra) ABNAETCA OAHWUM U3 OCHOBHbIX
MeTOLOB YCTaHOBNEHNA WNK NOATBEPXAeHUA 1x 6oTaHWueckoro n reorpaduyeckoro npoucxoxaenua. Mo dopme u
pa3mepam MbinblLieBble 3épHa BecbMa pa3Hoobpa3Hbl. [JOCTOBEPHOCTb pe3yNbTaToB MbibLEBOrO aHann3a B 60mbLIoi
CTeneHn 3aBUCUT OT KBanUdUKaLUM NccnefoBatens, KOTOPOMy ANA UAEHTUUKALMN NMbiNbLEeBbIX 3EpeH HeOOXO[NMbI
KOMMEKLWM 3TanoHHbIX NPenapaTos w/win NaanHONOMMYecKie aTnacl.

K coxaneHuio, He Tonbko B Poccum, HO 1 B MUpE, KOAMYECTBO aTNacoB MblbLeBbIX 36peH HEMHOrOUMCIEHHO. B
HEKOTOPbIX aTnacax COAePXUTCA MHGOPMaLWA O MbibLe TONbKO OMPEAENeHHbIX PErMOHOB, B APYriX - KauyecTBO
dotorpaduin He faeT npepcTaBneHUA 06 UCTUHHOM CTPOEHMM MbINbLEBbIX 3€PEH, B TPeTbIX — doTorpaduu CaenaHbl Ha
3NeKTPOHHOM MUKPOCKONe, TOTfia Kak MefMcconanHonori, B 60MbLUMHCTBE Cyyaes, UCMONb3yloT B paboTe CBeTOBble
MUKPOCKOMbl.

B HacToswem atnace npepcTaBieHbl MOPQPONOrMYECKMe XapaKTEpPUCTUKW U LBETHble MUKpodoTorpadum
HeaLeTONN3MPOBaHHbIX OKPaLUEHHbIX GYKCMHOM MbiNbLieBbIX 3EpeH 288 BIAOB pacTeHUI, OTHOCALMXCA K 61 cemeiicTBy
1 Npomn3pacTaloLLmx Ha Tepputopum Poccui. B atnac BKoUeHbI MbibLeBble 3€pHa HEKOTOPbIX MELOHOCOB 1 NepraHoCoB,
a TaKxe aHeMOQUIbHBIX BIAOB PACcTEHUIA U HEKOTOPbIX MafeBbIX SNEMEHTOB, KOTOPble MOTYT OOHapYXMBATbCA NP
MMKPOCKOMMNYECKOM aHanu3e MpOofyKTOB MUENoBOACTBA. TakKe B aTnac BKMKOYeHbl MUKpodoTorpadum npenapatoB
06pa3LioB MEfa, NOAYYEHHbIX U3 Pa3NNYHBIX POCCUINCKMX PErVIOHOB.

JTanoHHble Npenapatbl NbiNbLeBbIX 3éPeH NPUTrOTOBEHDI KaK 13 CBEXeCODPaHHOTO, Tak 11 U3 repbapHOro matepuana,
Mo METOAMKeE, NP KOTOPOI MblNbLieBble 3EpHa MOABEPraloTCA MUHUMANbHOM 06paboTke, bnarofapa uemy He NPOUCXOAUT
3HauuTeNbHOI AedopMaLMM MbiNbLEBbIX 3EPEH, COXPAHAETCA CKYNbNTYPa IK3MHbI. B kauecTBe Kpacutena ncnonb3osancs
OCHOBHOW YKCMH, @ B KauecTBe Cpefibl — INNLEPUHOBBIN xenatuH (Bypmuctpos, 1990).

Onpegenerue pa3mepoBs MbiNbLEBbIX 3€PeH 3TanoHHbIX NpenapaTos NPOBOAUAY NP MOMOLLY CBETOBOTO MUKPOCKONA
Olympus BX51 ¢ cucremoin Busyanuszaumm nsobpaxenua Olympus DP71 ¢ ucnonb3osaHuem nporpammbl «Cell By.
He meHee 50 nbinbLieBbIX 3€peH KaXAoro BiUAa pacTeHui bbinn n3mepeHbl No nonapHor ock (P) 1 skBatopranbHoOMy
avametpy (E) (Punt, 1994). AnonspHble nbinblLeBble 3épHa, TeTpaabl 1 MONAMaAbl - MO MaKCUManbHOMY AMAMETPY
(napametp D). B Tabnuuax ykasaHbl MUHWUManbHble, MakcUManbHble 1 CPefHME 3HaueHUA. PaccMOTpeHbl OCHOBHbIE
MopdOonanMHONOMAYeCKne mapameTpbl: TIM, MONAPHOCTb, GOpMa MbiNbLEBOrO 3EpHa, reomeTpuyeckire ¢popmbl B
NONAPHON 1 3KBATOPUANbHON NPOEKLIMAX, CTPOEHIE W KOIMYECTBO anepTyp.

MukpodoTorpadum caenaHbl  nprMeHeHeM cBeToBOro MKpockona Levenhuk D670T TpuHOKynAp npu yBennyeHum
8400 - 1000 pa3. Gotorpadum npeacTasneHbl NpenMyLLeCTBEHHO B ABYX NPOEKLMAX: NONAPHON 1 SKBaTOpUanbHoi. AnA
bonee TOUHOW Nepefaumn KOHTYPOB MblIbLIEBOrO 3€PHa, CKYNbMTYPbl 3K3WHbI, CTPOEHNA aNOKONbMNYMa 11 Me30KObM1yMa
B KaXZOI1 NPOEKLMY CLieNnaHbl HeCKONbKO dpoTorpaduii npu pasHoi rybrHe peskocTu.

ATnac npepHa3HayeH AnA ManMHONOTOB, GOTAHWKOB, COTPYAHWKOB WCMbITAaTeNbHbIX Nabopatopuii, CTyAeHTOB
bronornyeckmx cnewuanbHoOCTeR, NYENOBOAOB U LMPOKOTO KPYra HaTypanucTos.

Mpeanaraembiii atnac Obin HarpaxaéH 30M0ToN Mefanbio Ha 44 MexayHapogHOM KOHrpecce no MYenoBOACTBY
«AnumoHgua» (cenTabpb 2015 ropa, K0xHasa Kopes).

Bbipaxaem 6narogapHOCTb COTPYAHMKaM Kadenpbl 60TaHMKI 1 TeHETUKI pacTeHnin NepmMcKoro rocynapCTBeHHOro
HaLMOHanbHoro uccnegosatenbckoro yHuepcuteta (MMHWY) 3a npepocTaBneHHbiil repbapHblil  Matepuan w
BO3MOXHOCTb paboTbl B NabopaTopuit LMTOreHETUKN W FeHeTUYEeCKMX PecypcoB PacTeHWI, a Tak e COTPYAHMKaM
yuebHoro 6oTaHuyeckoro caga umenu npodeccopa Al [eHkena 3a NOMOLLb B MOMOMHEHUN KONNEKLUMM NpenapaTos
MbIbLEBbIX 3€PEH IK30TUYECKUMI BULAMI PACTEHNIA.

Mbl  npu3HaTenbHbl COTPyAHMKaM Kadedpbl BbiCWMX pacTeHuin Ouonornyeckoro ¢akynbteta MockoBCKoro
rOCYHapCTBEHHOTO yHMBepcuTeTa UmeHn M.B. JloMoHOCOBa: KaHAmaaTy GUONOTMYECKNX HayK, Bepyliemy HayYHoMy
coTpyaHuKy Enene SpactoBHe CeBepoBOil W KaHAWAATY OMONOTMYECKMX HayK, HayyHOMY COTpyAHMKY CBeTnaHe
BauecnasosHe MoneoBol 3a nobe3HO NpefocTaBneHHble repbapHble 06pasLybl HEKOTOPbIX MELOHOCHbIX PaCTEHUIA.
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PREFACE

One of the main methods for establishment and confirmation of botanical and geographical origin of bee products
(honey, bee pollen, beebread) is pollen analysis. Pollen grains vary considerably in forms and sizes. Identification of any
pollen grains depends on explorer skill sets and is impossible without the collection of reference slides and/or pollen
atlases.

Unfortunately the number of pollen atlases is limited around the world. Some of them contain information about pollen
grains from specific regions. Other atlases are not enough informative because pollen grain microphotographs have no
clear picture or were made by electron microscope although most of melissopalynologists use the light microscope.

Morphological characteristics and colored microphotographs of non-acetolyzed pollen grains for 288 nectar and
nectarless plant species belonging to 61 families of Russian origin are presented with the pollen atlas.

The pollen atlas includes pollen grains of nectar and nectarless plants and honeydew elements which can be recognized
when analyzing bee products by a microscope. The microphotographs of honey preparations from different Russian
regions are also presented.

Reference slides of pollen grains were prepared using each of blooming plants and herbarium. Due to the minimal
treatment of pollen grains there is no significant deformation and the exine sculpture remains unchanged. Pollen grains
were colored by fuchsine in glycerin jelly solution (bypmuctpos, 1990).

Sizing pollen grains were carried out by light microscope Olympus BX51 with image viewing system Olympus DP71 and
software “Cell B". The polar axis (P) and equatorial diameter (E) of not less than 50 pollen grains have been measured (Punt,
1994). The maximum diameter (D) of apolar pollen grains, tetrads and polyads was determined. The average, minimum
and maximum values of P, E, D are tabulated. The main morphopalynological parameters considered are a type, a group, a
polarity, a shape, a geometrical form in polar and equatorial views, a structure and a number of apertures.

Pollen grain microphotographs were taken with trinocular light microscope Levenhuk D670T (at a magnification of
400-1000). In most cases pollen grains are represented in two projections: polar and equatorial. Pollen grains having a
volume shape, some microphotographs were taken at different heights of microscope objective for precise reproduction
of the pollen grain profile, the exine sculpture, the apocolpium and the mesocolpium in each projection.

The pollen atlas is recommended for palynologists, botanists, explorers of experimental laboratories, students and
teachers of biological specialties, beekeepers.

The atlas was awarded by the Gold medal at the 44-th APIMONDIA International Apicultural Congress in Daejeon, Korea
(September 2015).

Authors thank scientists from the Department of botany and plant genetics of the Perm State National Research
University (PSNRU) for permission to use the plant herbarium and possibility to work in the Laboratory of cytogenetics
and genetic plant resources. The assistance of colleagues from the PSNRU Botanic Garden in increasing the collection of
pollen grains reference slides is very much appreciated.

Authors are grateful to academics Elena Severova and Svetlana Polevova from the Department of higher plants of the
Faculty of Biology of Lomonosov Moscow State University for kindly provided herbarium specimens of some nectar plants.



d Asteraceae(Compositae) CoHOLIBETHbIE

Antennaria dioica (L.) Gaerth.
Kolwaubsa nanka AByAOMHas

20 um

Morphology of pollen grains / Mopdonorus nbinbLeBbix 3épeH

Equatorial view/ Polar view/

Type/Tun Shape/®opma JKBaTopuanbHas
npoeKuys MonapHasa npoekuyusa
tisopolar, tricolpopate/
paBHOMNONAPHbIE spheroidal/cpepoupanbHaa subcircular/okpyrnas 3-lobate/3-nonactHan
TPEXOOPO3AHO-0POBbIE
Aperture/AnepTtypbl P, pm/mKm E, pm/mKm Exine/3k3uHa

colpi long,narrow, ora

rounded/6opo3abl i ) .
IAMHHbIE, Y3KUE, Opbi 21,6 (18,5-24,6) 23,8 (20,5-53,1) echinate/wwnnosaras

OKpyr/ble



Asteraceae(Compositae) CNoXHOLBETHble _

Arctium tomentosum Mill.
Jlonyx nayTMHUCTbIN

—_—

20 um

Morphology of pollen grains / Mopdonorus nbinbueBbix 3épeH

Equatorial view/ Polar view/

Type/Tun Shape/®opma dKBaTopuanbHas
I MonapHasa npoekuns
isopolar, tricolpopate/
paBHOMONAPHbIE prolate/BbiTAHyTaA elliptic/annmnTnyeckas 3-lobate/3-nonacTHas
Tpéx60po3aHO-0pOBbIE
Aperture/AnepTtypbl P, pm/MKm E, pm/mKm Exine/3k3uHa

colpi long,narrow, ora

rounded/6opo3abi i i ,
[NVHHbIE, HEWIPOKYE, Opbi 40,9 (36,6-45,3) 40,1 (34,9-44,7) echinate/wwunosaras

OKpYrJible




d Asteraceae(Compositae) CnoxxHoLBeTHble
Bidens tripartita L.

Yepepna TpexpasgenbHas

0

20 um

Morphology of pollen grains / Mopdonorus nbinbLeBbix 3épeH

Equatorial view/

Type/Tun Shape/®opma dKBaTopuanbHas
npoeKkyus
isopolar, tricolpopate/
paBHOMNONAPHbIE spheroidal/cpepoupanbHaa subcircular/okpyrnas
TPEXOOPO3AHO-0POBbIE
Aperture/AnepTtypbl P, pm/mKm E, um/mKm

colpi long, narrow, ora

lalongate/60po3abi i )
LNVIHHbIE, y3KIe, Opbi 26,7 (24,9-29,1) 27,2 (25,4-30,4)

3KBATOPWaJIbHO BbITAHYTHI

Polar view/

MonapHasa npoekyus

3-lobate/3-nonacTHas

Exine/9K3uHa

supraechinate/
KpynHoLnoBaTas



Asteraceae(Compositae) CNoXHOLBETHble “

Calendula officinalis L.
KaneHayna neKkapcTtBeHHas

20 um

Morphology of pollen grains / Mopdonorus nbinbueBbix 3épeH

Equatorial view/

Polar view/
Type/Tun Shape/®opma 3KB:;¢£::::;HM MonApHan npoeKuys
isopolar, tricolpopate/ :
paBHOMONAPHbIE spheroidal/cpepoupanbHaa subcircular/okpyrnas subcircular/okpyrnas
TPEéx60p0o3aHO-0pOBbIE
Aperture/AnepTypbl P, pm/mKm E, pm/mkm Exine/3k3uHa

ccl)l iIong,ngrrow, ora X i
olongate/6opo3ppbl ) : supraechinate

ANVHHbIE, Y3KUE, Opbl 30,4 (27,2-34,1) 33,3(294-37,1) KpynHoL1noBaTas
MEepPUAVNOHANIBHO BbITAHYTHI




d Betulaceae Bepésosbie

Corylus avellana L.
JNlewmHa, nnn OpewHnK O6bIKHOBEHHbIN

Morphology of pollen grains / Mop¢donorus nbinbLeBbix 3épeH

Equatorial view/ Polar view/

Type/Tun Shape/@opma 3KB:;2|;n::;Haﬂ MonApHas npoekuys
isopolar, triporate/ subcircular-trian
) . gular/
pi%:?(ggggg:ge, spheroidal/cpeponpanbHan  subcircular/okpyrnas OKpYIII0-TpeyrobHas
Aperture/AnepTypbi P, pm/mKm E, pm/mKm Exine/3K3uHa

pollen grain with oncus, pore

circular/mbinbLesble 3épHa ) s
C Kamepami B 061aCTI Mop, 25,1(22,0-29,1) 29,4 (23,3-38,2) granulate/3epHucTas

nopbl OKPyrble




Boraginaceae bypauHukoBble _

Borago officinalis |.
bypa4yHuK nekapcTBEHHbIW

20 um

Morphology of pollen grains / Mopdonorus nbinbuesbix 3épeH

Equatorial view/
Type/Tun Shape/®opma SKBaTopuanbHas
npoekuus

Polar view/
MonspHas npoekyus

isopolar, stephanocolporate/

PaBHOMONAPHbIE, anepTypbl X . i
DACTIoNOXeHbI N0 FKBATOPY, spheroidal/cdeponganbHasn subcircular/okpyrnas subcircular/okpyrnas
KOnMYecTBO HonblLue 3,
Aperture/AnepTtypbl P, um/mkm E, um/mkm Exine/3k3uHa

colpi short, ora rounded,
lalongate/6opo3ppl
KOPOTKWe, y3Kue, Opbl 34,4 (32,6-40,5) 34,2 (31,4-39,6) granulate/3epHucTas
OKpYTrJible, 5KBAaTOPUANIbHO
BbITAHY T



w Brassicaceae(Cruciferae) KpectoLseTHble

Berteroa incana (L.) DC.
NKOTHUK cepbin

20 um

Morphology of pollen grains / Mopdonorus nbinbuesbix 3épeH

Equatorial view/
Type/Tun Shape/®opma JKBaTopuanbHas
npoekuma

Polar view/
MonapHas npoekyus

isopolar, tricolpate/ subcircular 3-lobate/

%Be?(gggggg:::g, prolate/BbiTAHyTasA elliptic/annuntnyeckan OKpYran 3-nonacTHas
Aperture/AnepTypbl P, pm/Mkm E, pm/mKm Exine/K3unHa

colpi long, narrow, with

rounded end/ .
60pO3Ab! AMHHbIE, Y3KNe, C 24,0 (21,8-25,9) 19,0 (17,3-20,4) reticulate/ceTtuatas

3aprFJ'IéHHbIMI/I KOHUamu




- 20 um

Brassicaceae(Cruciferae) KpectougeTHble “

Brassica napus L.
Panc

Morphology of pollen grains / Mopdonorus nbinbuesbix 3épeH

Type/Tun

Shape/®opma

Equatorial view/
JKBaTopMnanbHas
npoekuus

Polar view/
MonspHas npoekyus

isopolar, tricolpate/

paBHOMONSAPHbIE, prolate/BbiTAHyTasA elliptic/annmnTuyeckas subcircular /okpyrnas
Tpexbopo3aHble
Aperture/AnepTypbl P, um/mkm E, um/mkm Exine/3k3unHa

colpi long, wide, with
rounded end/
60p03Abl ANNHHbIE,
LUIMPOKMeE, C 3aKPYrNEHHbIMU
KOHLLaMW

25,7 (23,6-27,6)

26,2 (24,6-27,9)

reticulate/ceTtyaTtas




w Lamiaceae (Labiatae) l'y6ouBeTHble

Melissa officinalis L.

20 um

Menuncca nekapcTBeHHas

Morphology of pollen grains / Mopdonorus nbinbuesbix 3épeH

Equatorial view/

Polar view/

Type/Tun Shape/®opma JKBaTopunanbHas
Hboakhika MonapHasa npoekyusa
isopolar, hexacolpate/ oblate s .
pheroidal/ llipti el
Lﬁgg:‘ﬁgggg?;::é cnnlocHyTo-cheponaansian | © iptic/anunTnyeckas circular/okpyrnas
Aperture/AnepTypbl P, pm/Mkm E, pm/mKm Exine/3K3mnHa

colpi long, narrow, with
rounded end, membrane
granulate/6opo3abl
ANVHHbIE, Y3KUeE, C
3aKpYrNEHHbBIM KOHLIOM,
membpaHa 3epHuUCTasn

29,5(27,7-31,7)

32,9(30,5-36,9)

reticulate/ceTuatas




Lamiaceae (Labiatae) ly6ouBeTHble W

Mentha arvensis L.

MaTa noneBas

5

"~ 20 um

Morphology of pollen grains / Mopdonorus nbinbuesbix 3épeH

Equatorial view/

Polar view/
Type/Tun Shape/®opma 3KB:T2|;ﬂa:;Haﬂ MonApHas npoeKuns
isopolar, hexacolpate/ .

paBHogonﬂ PpHble, . nw(égl)?:g—ig)gggmgz BT elliptic/annuntnueckas circular/okpyrnas

LecTmbopo3aHble
Aperture/AnepTypbl P, pm/mkm E, pm/mKm Exine/3k3unHa
colpi long, narrow, with
pointed end, membrane

granulate/ Goposak 26,0 (25,4-26,6) 31,9 (30,4-33,4) reticulate/ceTuatas

ANVHHbIE, Y3KUE , C
3a0CTPEHHBIM KOHLIOM,
MembpaHa 3epHUCTas




INED) Liliaceae Nuneitnie

Lilium lancifolium Thunb.

Jlnnuna Turposasn

Morphology of pollen grains / Mopdonorus nbinbLeBbix 3épeH

Equatorial view/
Type/Tun Shape/®opma JKBaTopunanbHas
npoekuus

Polar view/
MonapHas npoekyus

heteropolar, monocolpate/ plano convex/

a3HOMOJIAPHbIE, oblate/cnniocHyTan elliptic/annunTnueckas
gﬂHO6ODO35)1HbIe y P MNOCKO-BbINYKan
Aperture/AnepTypbl P, um/mkm E, pm/MKm Exine/3K3mnHa

] sulcusadidstalléong,
wide,rounded end/cynbkyc ;
IVCTaNbHas, ANHHAS, 77,2 (69,6-84,6) 55,9 (48,7-62,0) :“p;zrgé'eﬂ‘fl'gﬁgg
LIMPOKAA, C 3aKPYrNMEHHBIMM Py

KOHLamMu




Lythraceae [lep6eHHnKOBbIE “

Lythrum salicaria l.
Jdep6eHHNK NBONNCTHDbIN

" 20 um

Morphology of pollen grains / Mopdonorus nbinbueBbix 3épeH

Type/Tun Shape/®opma

Equatorial view/
JKBaTopmnanbHas

Polar view/

npoekums MonApHas npoekuna

isopolar, heterocolpate/

PaBHOMONAPHbIE, spheroidal/cdepomnpanbHasn

elliptic/annunTnueckas

circular-6-lobate/
OKpYrn0-6-nonacTHas

6-60p034HO-3-MOPOBbIE

Aperture/AnepTypbl P, pm/mMkm

E, pm/mMKm Exine/9K3uHa

3colpate long and wide,
3 colpi short and narrow,
membrane granulate/3
60po3abl ANUHHbIE 1
LIMPOKME, 3- KOPOTKME 1

22,8(19,0-25,4)

24,1 (19,6-26,4)

striate/cTpyiyaTtas

y3Kune, MeMbpaHa 3epHuCTan



m Polygonaceae [peuniuHbie

Fagopyrum esculentum Moench
[peunxa noceBHasn

—_—

20 um

Morphology of pollen grains / Mopdonorus nbinbuesbix 3épeH

Equatorial view/
Type/Tun Shape/®opma JKBaTopunanbHas
npoekuus

Polar view/
MonapHas npoekyus

isopolar,tricolporate/ circular-3-lobate/

paBHOMONAPHbIE, prolate/BbITAHYTas elliptic/annunTuueckas o
TPEXBOPO3AHO-OPOBbIE OKpYr/10-3-n0onacTHas
Aperture/Aneptypbi P, um/mKm E, um/mMkm Exine/3Kk3uHa

colpi long, narrow, with
pointed end, ora circular/
60p0o3bl JIMHHDIE, Y3KNE, 50,9 (45,5-59,6) 43,1 (39,6-47,1) reticulate/cetuatas
KOHLIbl 330CTPEHHbIE, Opbl
OKpyr/ible



Polygonaceae [peuniuHbie W

Polygonum avicularel.
[opey nTnunn

Morphology of pollen grains / Mopdonorus nbinbuesbix 3épeH

Equatorial view/
Type/Tun Shape/®opma SKBaTopuanbHas
npoekuus

Polar view/
MonsapHas npoekyus

isopolartricolporate/ circular-3-lobate/

PaBHOMONAPHbIE, prolate/BbITAHYTan elliptic/annunTnueckas o
TPEX6OPO3HO-0POBbIE QKPpYrA0-3-JIoNAaCTHaA
Aperture/AnepTypbl P, um/mkm E, um/mkm Exine/3k3uHa

colpi long, narrow, with
rounded end, ora lalongate/
60p0o3abl ANNHHbIE, Y3KNE, 26,7 (24,0-32,3) 23,9 (21,9-25,6) verrucate/6yropuyatas
KOHLIbl 3aKPYrNEHHbIE, Opbl
3KBATOPMaJIbHO BbITAHYTbI




w Rosaceae Po3ougeTHble

Prunus domestica .

CnuBa pomaluHAA

" 20 um

Morphology of pollen grains / Mop¢onorus nbinbLeBbix 3épeH

Equatorial view/ .
Polar view/
Type/Tun Shape/®opma JKBaTopuanbHas
i MonsapHas npoekuuna
isopolar,tricolporate/ oblate s .
pheroidal/ . .

Tpé%?);%gzﬂg?g&)eéb|e CNIOCHYTO-CheponaanbHas circular/okpyrnas circular/okpyrnas
Aperture/AnepTypbl P, um/mkm E, um/mMKm Exine/K3nHa

colpi long, narrow, with
pointed end, ora large/
60p0o3abl AIMHHbIE, 29,4 (25,1-35,6) 34,7 (28,6-42,5) striate/cTpyinuatan
HeLNpPOKKMeE, C 330CTPEHHBIM
KOHLIOM, Opbl KpyrHble




Rosaceae Po3ouBeTHble “

Pyrus communis L.
[pywwa o6bIKHOBEHHaA

- 20 um

Morphology of pollen grains / Mopdonorus nbinbuesbix 3épeH

Equatorial view/
Type/Tun Shape/®opma SKBaTopuanbHas
npoekuus

Polar view/
MonspHas npoekyus

isopolartricolporate/

oblate spheroidal/ circular-triangular/

T éﬁ%%?%gﬁﬂg?gﬁféu o | CMnOCHYTO-CheponaanbHas dircular/okpyrnas OKpYrno-TpeyronbHas
Aperture/AnepTtypbl P, um/mkm E, um/mkm Exine/3k3uHa

colpi long, narrow,
with pointed end, ora
lolongate/6opo3abi X ) . -
[HHbIE, HEWNPOKNE, C 26,3 (22,7-31,68) 29,2 (25,6-34,3) striate/cTpyiyatan
3a0CTPEHHbIM KOHLIOM, Opbl
MEePUANOHANbHO BbITAHYTbI
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