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POLLEN OF TREES AND SHRUBS OF
ARMENIA
(ANGIOSPERMAE. IX. Rosaceae.
Genera Amelanchier, Amygdalus, Armeniaca,
Cerasus, Cotoneaster)

Pollen morphology of 15 species of Armeni-
an trees and shrubs from the genera Amelanchier
Medik., Amygdalus L., Armeniaca Mill., Cerasus
Juss., Cotoneaster Medik. (family Rosaceae Juss.)
was studied using light microscopy (LM) and scan-
ning electron microscopy (SEM).
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The results of investigation of pollen morphology
of 15 representatives of Armenian trees and shrubs
relating to the genera Amelanchier Medik., Amygda-
lus L., Armeniaca Mill., Cerasus Juss., Cotoneaster
Medik. (family Rosaceae Juss.) are presented.

MATERIAL AND METHODS

The material studied was obtained from the her-
baria of the Institute of Botany after A. Takhtajyan
NAS Republic of Armenia, Yerevan (ERE).

The descriptions of the pollen grains with the
help of the light microscope are based on the grains
stained with basic fuchsine (Smoljaninova, Golubko-
va, 1950), and also on the simplified acetolysis meth-
od (Avetisyan, 1950). Pollen grains for the scanning
electron microscopes (Jeol, JSM-35; Jeol, JSM-
6390) were vacuum sputter-coated with gold and in-
vestigated in the laboratory of electronic microscopy
of Botanical Institute, St.- Petersburg, Russia.

Ten pollen grains were examined and measured
for each investigated specimen.

Specimens examined: Amelanchier ovalis
Medic (= A. rotundifolia (Lam.) Dum.): ApMmeHus,
obnacth ['erapkyHUK, OJyOCTPOB APTaHHUIII, BBIIIIE
pasBaJiuH, MOXIKEBEJIOBOE peakoieche (Arme-
nia, Gegarkunik region, Artanish peninsula, above
the ruins, juniper woodlands). Leg. V. Manakyan
(ERE, 149804); ApMCCP, I'ykacsHCKHiI paiioH,
Jlennnakan - Awmacusa. Leg. . MynkumpkaHsH
(ArmSSR, Gukasyan district, Leninakan - Amasia.
Leg. Ya. Mulkidzhanyan) (ERE, 78971); Amygda-
lus communis L.: N3pauns, Mepycanum, Karanon.
Leg. D. T'abpuansn (Israel, Jerusalem, Catalon.
Leg. E. Gabrielyan) (ERE, 77512); A. fenzliana
(Fritsch) Lipsky: ApmCCP, MmkeBanckuii paiioH,
MeXay cenamu VmxeBad X Y3yHTaja, mpaBeiii 00pT
peku AkcrteB, penkonecbe. Leg. . Mynkumpkansa
(ArmSSR, Ijevan district, between the villag-
es Ijevan x Uzuntala, starboard side of the Ak-
stev river, light forest. Leg. Ya. Mulkidzhanyan)
(ERE, 64424); A. nairica Fed. & Takht.: ApmCCP,
MerpuHckuil  paiioH,
Ha TIMHUCTHIX Opekumsax. Leg. O. aOpwoamsna, I.
Topocssn (ArmSSR, Meghri district, vicinity of
Ankavan, on clay breccias. Leg. E. Gabrielyan,
G. Torosyan) (ERE, 117703); Armeniaca vulga-
ris Lam.*': ApmCCP, EpeBanckuii borannueckuii
caa, ydactok “ApmsHckoir uopsl”. Leg. B.
AsetncstH (ArmSSR, Yerevan Botanical Garden,
“Armenian Flora” plot. Leg. V. Avetisyan) (ERE,
68357); Cerasus avium (L.) Moench: Apmenus,
JIMCTBEHHBIN Jiec B okpecTHOCTsIX Kapaknuca. Leg.
A. b. llenkoBankoB (Armenia, deciduous forest in

OKPEeCTHOCTH AHKaBaHa,

*_ cultivated spesies



Takhtajania, 2020, 6 65

the vicinity of Karaklis. Leg. A. B. Shelkovnikov)
(ERE, 20802); ApmCCP, [wmmkaHCKHUI 3armoBe-
HUK, JnnmxaHckoe JecHH4ecTBO, TyOoBO-rpado-
BB Jec, 3amamueiid ckion, 1300 m. Leg. H.
Mgxkptusa  (ArmSSR, Dilijan Reserve, Dilijan
Forestry, oak-hornbeam forest, western slope,
1300 m. Leg. N. Mkrtchyan) (ERE, 72825); C.
incana (Pall.) Spach: ApmCCP, AoGosHCKHI
paiion, lerapt, KycrapHuKoBbIA ckiOH. Leg. A.
Taxramksan, . Myakwmkanss, 3. [abpuansn
(ArmSSR, Abovyan region, Geghart, shrub slope.
Leg. A. Takhtadzhyan, Ya. Mulkidzhanyan, E. Ga-
brielyan) (ERE, 100003); Apmenus, EpeBanckuit
Boranndeckwmii caj, ydacTok “ApMSHCKOH (Baopsr”.
Leg. A. AtlipanerssH (uaHble cOOpbl); (Armenia,
Yerevan Botanical Garden, “Armenian Flora” plot.
Leg. A. Hayrapetyan (personal collections); C.
mahaleb (L.) Mill.: ApmCCP, Kadanckuii paiioH,
[Mukaxoxckuil 3anoBenHUK, peka IlaB, mnpaselii
oeper. Leg. M. I'puropsa (ArmSSR, Kafan dis-
trict, Shikakhokh reserve, Tsav river, right bank.
Leg. M. Grigoryan) (ERE, 80946); Pr. Beiuk-Vedi,
Chosrov. Leg. A. Schelkovnikov (ERE, 20829); C.
microcarpa (C.A. Mey.) Boiss.: ApmCCP, Merpwn,
Jnuk. Leg. . Mynkumxansa (ArmSSR, Meghri,
Lichk. Leg. Ya. Mulkidzhanyan) (ERE, 80944); Co-
toneaster armenus Pojark.: ApmCCP, Koraiikckuit
OKpPECTHOCTU MOHACTBIPs I'erappn,
npaBbeiil Oeper pekn Asar. Leg. A. TaxramksH, B.
AgerucsiH, O. ['abpuonsH, B. Aradabsa (ArmSSR,
Kotayk district, the vicinity of the Geghard mon-
astery, the right bank of the Azat River. Leg. A.
Takhtadzhyan, V. Avetisyan, E. Gabrielyan, V. Agh-
ababyan); (ERE, 150238); ApmCCP, Koraiikckuit
paiioH, okpecTHoctu MoHacTelpsi I'exapa. Leg. A.
Taxramxsn, O. ['abpusnsH, B. ABetncsH (ArmSSR,
Kotayk district, the vicinity of the monastery
Geghard. Leg. A. Takhtadzhyan, E. Gabrielyan, V.
Avetisyan) (ERE, 107196); C. integerrimus Medik.:
ApMCCP, Oacceiin o3epa Cepan, YkajoBka x
Hopamren, na ckanax. Leg. P. Kapanetsa (ArmSSR,
Lake Sevan basin, Chkalovka x Norashen, on
the rocks. Leg. R. Karapetyan) (ERE, 58011);
ApMCCP, AOOBSIHCKHMI paiioH, OKpPECTHOCTH cena
I'exapa. Leg. 5. Mynkumkansa (ArmSSR, Abovy-
an district, the vicinity of the Geghard village.
Leg. Ya. Mulkidzhanyan) (ERE, 107211); C. mul-
tiflorus Bunge: ApmCCP, MuKossHCKUI paiioH,
okpectHocTH cena KaBymyr. Leg. B. Asetucsn, 3.

pation,

[abpwonsin, P. Kapanersn, L. Acnansin (ArmSSR,
Mikoyan district, the vicinity of the village Ka-
vushug. Leg. V. Avetisyan, E. Gabrielyan, R.
Karapetyan, S. Aslanyan) (ERE, 107161); C. ni-
ger (Thunb.) Fr.. ApmMCCP, AnHwuiickuii paiioH,
Capnaxmiop, ymenbe (ArmSSR, Ani district, Sar-
nakhpur, gorge). Leg. J. Mulkijanian (i. e. Ya. Mul-
kidzhanyan) (ERE, 80961); Munyc, okpecTHOCTH
mexay cenamu bepezoBckum u llanpunckum. Leg.
Pesepnarro (Minus, the neighborhood between the
Berezovsky and Shadrinsky villages). Leg. Rever-
datto (ERE, 13919); C. racemiflorus (Desf.) K.
Koch (= C. suavis auct. non Pojark.: fl. cauc., p.p.):
Apmenns, Kananckuil paiioH, mmOnsK y AepeBHU
[IMukaxox, neBplid CKIOH yuienbs “Oum kap“. Leg.
K. Tamansn (Armenia, Kapan region, a shiblak
near the village Shikahoh, the left slope of the “Otsi
Kar” gorge. Leg. K. Tamanyan) (ERE, 148426);
ApMCCP, ckion Axmarana, BblIe cena TaskeHn.
Leg. C. TamammsH, A, @enopoB (ArmSSR, the
slope of Ahmagan, above the village Tazkend.
Leg. S. Tamamshyan, An. Fedorov) (ERE, 27119);
C. transcaucasicus Pojark. (= C. obovata Pojark.,
non Wall. ex Dunn): Apmenus, Kadbanckuii paiios,
bapracckuii 3akaznuk, Cananiy. Leg. M. I'puropsu
(Armenia, Kafan District, Bartass Sanctuary, Sanai-
lu. Leg. M. Grigoryan) (ERE, 107167).

RESULTS

ROSACEAE Juss.
The total number of genera in Armenia — 31.
The number of genera of trees and/or shrubs in
Armenia — 17.

Amelanchier Medik.

Avetisyan, Manukyan, 1958; Kuprianova,
Alyoshina, 1978; Kocon, Muszynski, 1982; Hebda
et al., 1988; Hedba, Chinnappa, 1990; Jones et al.,

1995; Gajewski et al., 2017

Shrubs 1-3 m tall. The number of species in Ar-
menia — 1.

A. ovalis Medik. (= A. rotundifolia (Lam.)
Dum.-Cours. nom. illeg.). (phototable I). Pollen
grains 3-zonocolp-porate (poroidate), from ob-
long to oblate, outline in polar view rounded-tri-
angular or rounded-3-lobed; polar axis 14,5-22.5
pum, equatorial diameter 17,4-20,3 um. Colpi long,
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with thickened edges and with pointed, sometimes
anastomosing ends (synaperturate) (phototable I,
6); apocolpium diameter 2,5-4,5 pum, mesocolpi-
um width 12,4-14,5 pum; ornamentation of colpus
membrane granulate (SEM). Pores are not always

16kV  X3,700 5um 0301 20/AUG/14

0 5um 0303 20/AUGI14

clearly defined, elliptical, slightly elongated along
the colpi, 5,1 pym x 3,5 pm. Exine 0,8-1,0 pm, col-
umellae are not clearly defined. Exine ornamenta-
tion granulate (LM), exine ornamentation sinuously
finely striate (SEM).

n: X10,000 1pm _ 0302 20/AUG/14

Phototable 1. Pollen grains of Amelanchier ovalis Medik.

1, 2 — pollen grains from polar view (2 — synaperturate pollen grain, marked by arrow), 3-5 — pollen
grains from equatorial view (5 — thickening of colpi edges, marked by arrows (LM), 6, 7 — pollen grains
from polar view (6 — syncolporate pollen grain, marked by arrow), 8, 9 — pollen grains from equatorial
view (8 — colpus, 9 — mesocolpium), 10 — exine ornamentation (SEM) (scale bar: 1-5 — 10 um)

Amygdalus L.

Avetisyan, Manukyan, 1958; Demchenko, 1967;
Soghomonyan, Abrahamyan, 1982; Vafadar et al.,
2010; Perveen, Qaiser, 2014; Shi et al., 2013;
Karpovich et al., 2015
(plate 1, phototable II)

Small trees or shrubs with frequently thorny
branches. The number of species in Armenia — 3.

Pollen grains 3-zonocolp-porate (poroidate),
from oblong to oblate, outline in polar view round-
ed-triangular or rounded-3-lobed; polar axis 18,5-
27,0 pum, equatorial diameter 15,6-36,5 um. Colpi
predominantly not wide, average length or long (4.

fenzliana), often with thickened edges (4. commu-
nis L., A. nairica Fed. & Takht.), the ends of the colpi
blunt or slightly pointed (mainly), colpi membrane or-
namentation granular; apocolpium diameter 2,5-10,2
um, mesocolpium width 12,7-23,0 um; for the species
A. communis and A. nairica the presence of geniculua
have been marked (phototable 11, 2, 15-18). Pores el-
liptical, not always clearly defined, with uneven edges.
Exine 1,3-1,5 pm, columellae thin, separated, regu-
larly spaced. Exine ornamentation srtiate, striae short,
often branched (4. communis) or striate, striate-retic-
ulate (4. fenzliana) (LM, SEM); in A. nairica, exine
ornamentation finely reticulate (LM), exine ornamen-
tation perforate-finely plicate (SEM).
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Phototable II. Pollen grains of some species of the genus Amygdalus L.
1-5 — A. communis L.: 1 — pollen grain from polar view, 2, 3 — pollen grains from equatorial view
(2 — colpus with geniculum, marked by arrow) (LM), 4 — pollen grain from equatorial view (colpus), 5 —
exine ornamentation (SEM); 6-11 — A4. fenzliana (Fritsch) Lipsky: 6, 7 — pollen grains from polar view,
8, 9 — pollen grains from equatorial view (mesocolpium) (LM), 10 — pollen grain from equatorial view
(colpus), 11 — exine ornamentation (SEM); 12-19 — 4. nairica Fed. & Takht.: 12, 13 — pollen grains from
polar view, 14 — pollen grain from semipolar view, 15, 16 — pollen grains from equatorial view (colpi
with genicula, marked by arrows) (LM), 17, 18 — pollen grains from polar and equatorial view (colpi with
geniculum, marked by arrows), 19 — exine ornamentation (SEM) (scale bar: 1-3, 6-9, 12-16 — 10 um)
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Plate 1. Palynomorphological characteristics of some species of the genus Amygdalus L.

Pollen grain Colpus Exine ornamentation
. size ;
Species apocolpium .
(PxE) diameter mvffgflfl(ﬂﬁ‘l;“ LM SEM
(km (um)
22,7-27,0 striate, striae | striate, striae
A. communis L. X 8,1-9,8 12,7-15.5 short, often short, often
22,8-36,5 branched branched
A. fenzliana (Fritsch) 18,5-23.4 striate, striate,
Lipsky X 2,5-3,5 15,5-21,0 reticulate- reticulate-
15,6-27,0 striate striate
A. nairica Fed. & 20.5-24.3
Takht Sl 8.3-10.2 17.7-23.0 finely perforate-finely
21,8-24,8 reticulate plicate

Armeniaca Mill.
Avetisyan, Manukyan, 1958; Demchenko, 1967;
Arzani et al., 2005; Geraci et al., 2012;
Perveen, Qaiser, 2014; Chwil, 2015

Trees. The number of species in Armenia — 1.

A. vulgaris Lam.* (phototable III). Pollen
grains 3-zonocolp-porate, from oblong to oblate,
outline in polar view rounded or rounded-triangu-
lar; polar axis 25,7-38,2 um, equatorial diameter
21,7-37, 7 um. Colpi long, with slightly uneven

edges, sometimes geniculate (phototable 111, 4), the
ends rounded or slightly pointed, colpi membrane
ornamentation granular; apocolpium diameter 8,6-
10,8, mesocolpium width 17,3-24,8 um. Pores al-
most circular, with uneven edges, pore diameter
7,5-9,8 um. Exine 1,0-1,2 pm, columellae are not
clearly defined. Exine ornamentation granulate-stri-
ate (LM), exine ornamentation srtiate, towards the
equator turning into reticulate-srtiate (SEM).

A small percentage (5-10%) of variation in the
size of pollen grains up to 1,5-1,6 times is noted.

Phototable II1. Pollen grains of Armeniaca vulgaris Lam.
1 — pollen grains from equatorial view (colp-porate aperture), 2, 3 — pollen grains from semipolar view (3 — exine
ornamentation), 4, 5 — pollen grains from equatorial view (4 — colpus with geniculum, marked by arrow) (LM), 6
— pollen grains from polar and equatorial view, 7 — exine ornamentation (SEM) (scale bar: 1-5 — 10 pm)

!'P — polar axis, E — equatorial diameter
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Cerasus Juss.

Avetisyan, Manukyan, 1958; Praglowski, 1962;
Valdes et al., 1987; Geraci et al., 2012; Shi et al.,
2013; Karpovich et al., 2015; Chwil, 2015
(plate 2, phototables IV, V)

Trees or shrubs. The number of species in Arme-
nia — 5.

Pollen grains 3-zonocolpate, 3-zonocolp-po-
roidate (porate), from oblong to oblate, outline in
polar view rounded-triangular or rounded-3-lobed;
polar axis 16,1-30,5 pm, equatorial diameter 17,5-

25,8 um. Colpi of medium length or long, narrow,
ends rounded or slightly pointed, along the colpi
edges the thickening of the exine layer is observed
(C. microcarpa (C.A. Mey.) Boiss.) (phototable V,
11), for this species, and C. mahaleb (L.) Mill. also
the presence of geniculua have been marked (pho-
totable V, 5, 10); apocolpium diameter 2,8-8,6 um,
mesocolpium width 12,7-21,0 um. Pores, if present,
almost circular, often feebly marked. Exine 1,0-1,2
um, columellae are not clearly defined. Exine orna-
mentation is represented with variations of striate
sculpture (LM, SEM) (plate 2).

Plate 2. Palynomorphological characteristics of some species of the genus Cerasus Juss.

Pollen Colpus Exine ornamentation
Species grain size apocolpium | mesocolpium
(Px E) diameter width LM SEM
(um (um) (um)
C. avium (L) 16.1-30.5 . . .
Moench X 7.5-8.6 18,0-20,5 s.trlate, striate, striae
22,5-25.8 striae long long
C. incana (Pall) 17,8-20,5
Spach X 2,8-3,7 18,5-21,0 striate perforate-striate
20,4-24,7
C. mahaleb (L.) 26.0-30.2 finely .
Mill. X 4,5-8.4 12,7-155 | reticulate- | P ersfi’rrizfizglate’
20,0-23,1 striate g
C. microcarpa 23.1-29.5 plicate-striate
C.A. Mey.) Boiss. X 5,0-5,5 12,5-14,2 —// - with
( y
17,5-25,2 perforations
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Phototable IV. Pollen grains of some species of the genus Cerasus Juss.

1-7 — C. avium (L.) Moench: 1-3 — pollen grains from polar view, 4, 5 — pollen grains from equatorial
view (4 — colpus, 5 — mesocolpium) (LM), 6 — pollen grains from polar and equatorial view, 7 — exine
ornamentation (SEM); 8-12 — C. incana (Pall.) Spach: 8, 9 — pollen grains from polar view, 10 — pollen

grain from equatorial view (LM), 11 — pollen grains from polar and equatorial view, 12 — exine ornamen-
tation (SEM) (scale bar: 1-5, 8-10 — 10 pum)
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Phototable V. Pollen grains of some species of the genus Cerasus Juss.
1-6 — C. mahaleb (L.) Mill.: 1, 2, 4 — pollen grains from polar view, 3 — pollen grain from semipolar view
(LM), 5 — pollen grain from equatorial view (colpus with geniculum, marked by arrow), 6 — exine orna-
mentation (SEM); 7-13 — C. microcarpa (C.A. Mey.) Boiss.: 7, 8 — pollen grains from polar view, 9-11 —
pollen grain from equatorial view (10 — colpus with geniculum and 11 — thickening of colpi edges, marked
by arrows) (LM), 12 — pollen grain from equatorial view (colpus),
13 — exine ornamentation (SEM) (scale bar: 1-4, 7-11 — 10 pm)
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Cotoneaster Medik.
Avetisyan, Manukyan, 1958; Demchenko,
1967; Kuprianova, Alyoshina, 1978; Eide, 1981;
Hedba, Chinnappa. 1990; Perveen, Qaiser, 2014
(plate 3, phototables VI-VIII)

Shrubs. The number of species in Armenia — 10.
Pollen grains 3(4)-zonocolpate, 3-zonocolp-po-
roidate, sometimes with paracolpi (phototable VII,
5, 10, 12), from oblong to oblate, outline in polar
view rounded-3(4)-angular or 3(4)-lobed; polar axis
16,5-32,3 um, equatorial diameter 16,8-31,6. Col-

pi long, sometimes (C. transcaucasicus Pojark.)
with anastomosing ends (synapeturate) (phototable
VIII, 3, 4), often with thickened edges (phototable
VI, 4, 11, phototable VII, 2, 13), ends rounded or
slightly pointed, the presence of geniculua have
been marked (phototable VI, 10, phototable VII,
1, 6, phototable VIII, 6); apocolpium diameter 3,5-
10,2 um, mesocolpium width 10,4-20,2 pm. Pores,
if present, usually weakly expressed. Exine 1,5-1,8
um, columellae are not clearly defined. Exine orna-
mentation is represented with variations of striate or
reticulate sculptures (LM, SEM).

Plate 3. Palynomorphological characteristics of some species of the genus Cotoneaster Medik.

Pollen Colpus Exine ornamentation
grain size Ibi mesocol-
Species apocolpium pium
(P x E) diameter width LM SEM
(m) (pm) (wm)
19,4-32.3 striate. striae perforate-
C. armenus Pojark. X 5,1-8,2 12,9-15,0 h’ it striate, striae
21,1-28,5 Sho short
C. integerrimus 18,9-29.5
Medik. X 5,5-10,2 12,8-18,4 retﬁinellzte ﬁieforf:;'te
17,6-22,8 ° o
23,6-30,4 finely
C. multiflorus Bunge X 7,5-8,2 18,2-20,2 reticulate -
16,8-24.8 -striate
C. niger (Thunb.) Fr. 16,5-23,4 finel perforate-
(= C. melanocarpus X 3,5-3,8 10,4-14,8 reticulzte finely
Fisch. ex Loudon) 14,8-23,2 reticulate
C. racemiflorus
(Desf.) Booth. ex 22,4-25,8 erforate
Bosse (= C. suavis X 5,5-7,5 10,8-15,4 -/ - ﬁIr)lel striate
auct. non Pojark.: fl. 12,5-22.8 Y
cauc., p.p.)
C. transcaucasicus 18,5-23,6 perforate-
Pojark. (= C. obovata X 4,5-6,5 12,3-15,8 -/ - sinuously
Pojark., non Wall. ex 25,7-31,6 striate, striae
Dunn) short

1 L. A. Kupriyanova, L. A. Alyoshina (1978) charac-
terized the pollen of some representatives of the genus
Cotoneaster as 3 (4)-colp-orate or 3 (4)-colp-pore-orate (C.
integerrimus Medik.), with weakly expressed pores and
oras with “wing-shaped dentate lateral edges (p. 30). Our

studies do not confirm the presence of the os in 6 species
studied, including the species indicated above. As for the
bright areas in the microphotographs of pollen grains from
the polar view (Phototable VIL, 5, 10), resembling oras, in
our opinion, they are the polar projections of the paracolpi,
clearly visible on microphotograph 12 (phototable VII).
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Phototable VI. Pollen grains of some species of the genus Cotoneaster Medik.

1-7 — C. armenus Pojark.: 1, 2 — pollen grains from polar view, 3-5 — pollen grains from equatorial
view (3 — mesocolpium, 4, 5 — colpus, 4 — thickening of colpi edges, marked by arrows) (LM), 6 — pollen
grains from polar and equatorial view, 7 — exine ornamentation (SEM); 8-14 — C. integerrimus Medik.:
8, 9 — pollen grains from polar view, 10, 11 — pollen grains from equatorial view (colpus, 10 — geniculum
and 11 — thickening of the colpi edges, marked by arrows), 12, 13 — pollen grains from polar and equatori-
al view (12 — 4-aperturate pollen grains and 13 — synaperturate pollen, marked by arrows), 14 — exine or-
namentation (SEM); 15-18 — C. multiflorus Bunge: 15, 16— pollen grains from polar view, 17, 18— pollen
grains from equatorial view (mesocolpium) (LM)

(scale bar: 1-5, 8-11, 15-18 — 10 um)
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Phototable VII. Pollen grains of some species of the genus Cotoneaster Medik.
1-7 — C. niger (Thunb.) Fr.: 1-3 — pollen grains from equatorial view (1 — colpus with geniculum and
2 — thickening of colpi edges, marked by arrows, 3 — mesocolpium), 4 — pollen grain from semipolar view,
5 — pollen grain from polar view with paracolpi (marked by arrows) (LM), 6 — pollen grains from equato-
rial view (geniculum, marked by arrow), 7 — exine ornamentation (SEM); 8-16 — C. racemiflorus (Desf.)
K. Koch: 8-10 — pollen grains from polar view (10 — pollen grain with paracolpi, marked by arrow), 11-14
— pollen grains from equatorial view (12 — paracolpi and 13 — thickening of colpi edges, marked by arrows)
(LM), 15 — pollens grains, general view, 16 — exine ornamentation (SEM) (scale bar: 1-5, 8-14 — 10 um)



Takhtajania, 2020, 6 75

8592 19.0U JSHM3S

6 17KU X2668 @593

18.8U JSM3S

Phototable VIII. Pollen grains of the species Cotoneaster transcaucasicus Pojark.
1- pollen grain from semipolar view, 2-4 — pollen grains from polar view (3, 4 — synaperturate pollen
grains, marked by arrows) view (LM), 5 — pollen grains, general view, 6 — pollen grain from equatorial
view (geniculum, marked by arrow), 7 — exine ornamentation (SEM) (scale bar: 1-4 — 10 pum)
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