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A. M. HAYRAPETYAN

POLLEN OF TREES AND SHRUBS OF
ARMENIA
(ANGIOSPERMAE. XI. Rosaceae. Genus Pyrus)

Pollen morphology of 18 species of Armenian
trees from the genus Pyrus L. (family Rosaceae
Juss.) was studied using light microscopy (LM) and
scanning electron microscopy (SEM).

Pollen morphology, trees, LM, SEM
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Theresults of investigation of pollen morphology
of 18 representatives of the genus Pyrus L. (family
Rosaceae Juss.) of Armenian flora are presented.

MATERIAL AND METHODS

The material studied was obtained from the
herbarium of the Institute of Botany after A.
Takhtajyan NAS Republic of Armenia, Yerevan
(ERE), Botanical Institute, St.-Petersbueg, Russia
(LE), Herbarium of cultivated plants and their wild
relatives and weeds of N. I. Vavilov All-Russian
Research Institute of Plant Industry (WIR), as well
as from living plants from the collection of the
“Flora and Vegetation of Armenia” exposition plot

of the Institute of Botany after A. Takhtajyan NAS
RA

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

The palynological terminology used in our
study mainly follows Erdtman (1952), Kuprianova
and Alyoshina (1967, 1972), Punt et al. (2007) and
Hesse et al. (2009).

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

Specimens examined (species names are given
in accordance with The Plant List): Pyrus caucasica
Fed.: ApmCCP, Anapanckuii paiioH, ceno byxakan
x MoHacteipb Terems. Leg. 5. MynkumpkansH
[Armenian SSR, Aparan region, Buzhakan village
x Tegenyats monastery. Leg. J. Mulkidzhanyan]
(ERE, 87256); ApmCCP, Kadanckuii paiioH,
Hlumkept. Leg. L. JaBrsn [ArmSSR, Kafan
region, Shishkert. Leg. Ts. Davtyan] (ERE, 93829);
Apwmenns, EpeBanckuii borannueckuii cazt, yqacTok
”Apmsiackorr ¢mopel. Leg. XK. AxonsH (TM4HBIC
cOoprl) [Armenia, Yerevan Botanical Garden, plot
of the “Armenian flora”. Leg. J. Akopian (personal
collections); Daracicag. Leg. Kusmin (ERE, 21054];
P. communis L.: Apmenus, EpeBan, B cany. Leg. E.
Gabrielyian [Armenia, Yerevan, in the garden. Leg.
E. Gabrielyian] (ERE, 165682); KaBkas, bosnbIoi
KaBkaszckuit xpebet, Topom JKene3HOBOICK, B
OyKOBO-TPabOBOM JIECY IO CKIIOHY TOpbI JKene3Hoi,
N 70 [Caucasus, Greater Caucasus Range,
Zheleznovodsk city, in a beech-hornbeam forest on
the slope of the Mount Zheleznaya, N 70] (LE); P.
x daralagezi Mulk.: Armenia, Vayots dzor, Herher
river gorge. Leg. H. Ter-Voskanyan, J. Akopian.
29.04.2012. N M12-35. (ERE); P. elata Rubtzov:
Apmenns, MerpuHckuil paitos, ceno JInuk, 1900 m
H.y.M. Leg. PyOomoB [Armenia, Meghri region, Lichk
village, 1900 m above sea level. Leg. Rubtsov]
(BUP); P. fedorovii Kuth.; Kapabaxnsipckuii paiio,
FOKHBIM MakpockioH Topsl Epanoc, 1500 M H.y.M.
Leg. A. AxsepnoB, H. Mupzoesa [Karabakhlyar
region, southern macro slope of Mount Eranos,
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1500 m above sea level. Leg. A. Akhverdov, N.
Mirzoeva] (ERE, 185796); P. georgica Kuth.:
Apwmenns, EpeBanckuil borannueckuii cazt, yqactok
”Apmsiackor ¢mopel. Leg. XK. AxonsH (JTM4HBIE
cOoprl) [Armenia, Yerevan Botanical Garden, plot
of the “Armenian flora”. Leg. J. Akopian (personal
collections)]; ApmCCP, HoembGepsiHckuit paiioH,
OKPECTHOCTH CTAaHIIMA AUPYM, TIPaBBIA OOPT peKH
Hebet, nyboBo-rpadossiii ec. Leg. P. Kapanersm,
1. Acnansa [ArmSSR, Noyemberyan region,
vicinity of the Ayrum station, right side of Debet
river, oak-hornbeam forest. Leg. R. Karapetyan, Sh.
Aslanyan] (ERE, 66594); P. gergerana Gladkova:
Apmenusi, 1io crapoit nopore k xepmyky. Leg. H.
Ter-Voskanyan, J. Akopian. 29.04.2012. N M12-26
[Armenia, along the old road to Jermuk. N M12-
26. Leg. H. Ter-Voskanyan, J. Akopian. 04.29.2012.
N M12-26] (ERE); P. hajastana Mulk.: ApmCCP,
Kotaiikckuii paiios,
I'erepan, mpaBbrii Oeper pekm A3zar. Leg. A.
Taxramxsa, . ['abpudisan, B. Aetucsa [ArmSSR,
Kotayk region, environs of Gegerad monastery,
right bank of the Azat river. Leg. A. Takhtajyan,
E. Gabrielyan, V. Avetisyan] (ERE, 72842);
ApMCCP, ymense pekn Azat, mpaBblii 00pT, 0113
MOHACTBIps l'erapj, FOKHBIM KaMEHUCTBIA CKJIOH.
Leg. J. Mulkijanian [ArmSSR, gorge of the river
Azat, right side, near Geghard monastery, southern
rocky slope. Leg. J. Mulkijanian] (ERE, 144620);
P medvedevii Rubtzov: Apmenus, EpeBanckuii
Boranuueckuii caji, y4acTok ~ApMSHCKOH (IiopsI™,
Leg. K. AxomsH (nmumunble cOopwl) [Armenia,
Yerevan Botanical Garden, plot of the “Armenian
flora”. Leg. J. Akopian (personal collections)];
P oxyprion Woronow: Daralaghez, Yaiikenn,
nosic apueBoro pexnkoinecbsa. Leg. A. Takhtadzian
[Daralaghez, Chaykend, juniper forest belt. Leg. A.
Takhtadzian] (ERE, 22402); P. raddeana Woronow:
ApMCCP, ceno Hepkun AHp, Jiec B OKPECTHOCTAX
cena. Leg. I1. JlaBrsin [Armenian SSR, Nerkin Andes
village, forest in the vicinity of the village. Leg. Ts.
Davtyan] (ERE, 89681); ApmCCP, ceno Hepkun
Aun, nec B okpectHocTsx cena. Leg. L. [aBtsaH
[Armenian SSR, Nerkin Andes village, forest in
the vicinity of the village. Leg. Ts. Davtyan] (ERE,
89682); P. salicifolia Pall.: Apmenus, EpeBanckuii
borannueckwii can, yaacTok ~ApMSHCKOH (IropbI.
13.04.2001. Leg. A. AfipanersiH (JiuaHble cOOPBI)
[Armenia, Yerevan Botanical Garden, plot of the

OKPECTHOCTH MOHACTBIPA

“Armenian flora”. 13.04.2001. Leg. A. Hayrapetyan
(personal collections)]; Apmenus, Epesanckuii
Boranuueckuii caz, yqactok “ApMmsHCKON Gops”.
23.04.2014. Leg. XK. AxonsH (JuuHBIE COOPBI))
[Armenia, Yerevan Botanical Garden, plot of the
“Armenian flora”. 23.04.2014. Leg. J. Akopian
(personal collections)]; ApMCCP, maccuB ToOpbI
Epanoc, ymense. Leg. 3. ['abpuansan, B. Manaksa
[Armenian SSR, Mount Yeranos massif, gorge. Leg.
E. Gabrielyan, V. Manakyan] (ERE, 104713); P
sosnovskyi Fed.. ApmCCP, EpeBan, boranmdeckuit
caj, sKkcrno3ulus pacrenuit ornena Gnopsl. Leg. .
Mynkumxanss [Armenian SSR, Yerevan, Botanical
Garden, plants exposition of the Flora Department.
Leg. J. Mulkidzhanyan] (ERE, 103049); Apmenus,
EpeBanckuii
“Apmsackoir ¢moper”. Leg. XK. AxomnsH (TMYHBIC
cOopsl)) [Armenia, Yerevan Botanical Garden, plot
of the “Armenian flora”. Leg. J. Akopian (personal
collections)]; Armenia, Yerevan, Bot. garden,
“Flora and vegetation of Armenia”. Leg. J. Akopian
(ERE 177374); P. syriaca Boiss.: ApmCCP, K 10.-
3. ot cena I'ymm. Leg. 1. AcnansH, P. Kapanetsa
[ArmSSR, south-west from the village Gushchi.
Leg. Sh. Aslanyan, R. Karapetyan] (ERE, 35119);
P tamamschiannae Fed.: Apmenns, EpeBanckuit
Boranuueckuii caz, yqactok “ApMsHCKON Gopsl”.
23.04.2014r. Leg. XK. AxomnsH (inyHbIe COOpPHI)
[Armenia, Yerevan Botanical Garden, plot of
the “Armenian flora”. Leg. J. Akopian (personal
collections)]; P theodorovii Mulk.: ApmCCP,
AbossHCKHH parioH, [oxT x ['erapm, 6mmke k [exapry,
0 Tpome, I0KHBIA ckiIoH. Leg. 1. MynknmpkansH
[ArmSSR, Abovyan region, Goght x Geghard,
closer to Geghart, along the trail, southern slope.
Leg. Y. Mulkidzhanyan] (ERE, 75730); ApmCCP,
Benu x I'enalicop, MoOJIbIHHBIE TOJIYITYCThIHU. Leg.
S. Mynkumkaasa [ArmSSR, Vedi x Gelaysor,
wormwood semideserts. Leg. J. Mulkidzhanyan]
(ERE, 91871); Armenia, Kotayk, between Narek
and Gelaysor. Leg. H. Ter-Voskanyan, J. Akopian.
12.04.2013. N 13-08 (ERE); P. voronovii Rubtzov:
Apmenuns, MerpuHckuil paifon, cenenne TamrtyH,
1950 m m.ym. Leg. PybmoB [Armenia, Meghri
region, Tashtun village, 1950 m above sea level. Leg.
Rubtsov] (WIR); P. zangezura Maleev: ApmCCP,
MerpuHckuii paiioH, BOCTOYHBIE CKJIOHBI TOPBI
Corox, 2300 m H.y.M. Leg. A. [lomyxaHoB [ArmSSR,
Meghri region, eastern slopes of Sojukh mountain,

boranuueckuii  caj, — y4yacrok
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2300 m above sea level. Leg. A. Dolukhanov] (ERE,
66615); ApmCCP, 3anre3yp, Kadanckuit paiion,
umkepr, xyboBo-rpadossii nec. Leg. L. Japrsan
[ArmSSR, Zangezur, Kafan region, Shishkert, oak-
hornbeam forest. Leg. Ts. Davtyan] (ERE, 89698).

RESULTS

Pyrus L.

Avetisyan, Manukyan, 1958; Kuprianova,
Alyoshina, 1978; Westwood, Challice, 1978;
Kocon Muszynski, 1982; Valdes et al., 1987;

Fang, Yi-Xuan, 1990; Jones et al., 1995; Tokarev;
2004; Chakass et al., 2008; Zamani et al., 2010;
Karpovich et al., 2015; Antkowiak et al., 2016;

Ghosh, Saha, 2017; Karimi et al., 2019

(plate 1, phototables I-VIII)

Trees or shrubs.The number of species in
Armenia — 32 (Akopian, 2007).
Pollen grains 3(4)-zonocolp-poroidate (porate),

from oblong to oblate, outline in polar view
rounded-3(4)-angular or rounded-3(4)-lobed; polar
axis 12,8-27,8 um, equatorial diameter 12,5-25,1
pm. Colpi sometimes geniculate, from wide to
narrow, sometimes almost slit-like, long, usually
with evenly thickened edges and with rounded or
pointed, sometimes with anastomosing ends, i. e.
synaperturate (P. caucasica Fed., P. communis L.,
P x daralagezi Mulk., P. theodorovii Mulk.) or
spiraperturate (P. communis), colpus membrane
ornamentation from almost smooth to densely
granular; apocolpium diameter 2,5-8,3 pm,
mesocolpium width 11,7-20,3 um. Due to the
presence of the geniculum or the convergence of the
colpi edges in the equator, pores as a rule are weakly
expressed, often with uneven edges. Exine 1,25-1,9
um, columellae thin, separate, with rounded ends.
Exine ornamentation is represented with variations
of striate sculpture, sometimes finely plicate or
scabrate (LM), exine ornamentation is represented
with variations of striate sculpture (SEM).

Plate 1. Palynomorphological characteristics of some species of the genus Pyrus L.

Pollen Colpus Exine ornamentation
Species grain sizle apocolpium | mesocolpium
iameter wi
(PxE) diamet idth LM SEM
(pm) (um) (um)
Porus caucasica 18,2-24.,4 5,3-8,2 finely striate, finely striate,
Fi/ d X (sometimes 16,7-20,3 striae branched | striae branched
’ 17,8-24,2 | synaperturate)
18,1-20,5 (s:;rfc;fi’ries
P. communis L. X naperturate or 14,5-20,2 finely striate finely striate
15,5-24,1 | SYnaperiuraie o
spiraperturate)
) 18,3-23,5 2,5-5,6 .
P x daralagezi . sinuously
Mulk X (sometimes 12,5-14,3 scabrate striate
' 15,3-19,2 synaperturate)
24,1-27,1 striate, striae
X striate, striae short, often
P. elata Rubtzov 18.121.7 5,5-6,2 15,3-17,2 short sathered in
groups

1 P—polar axis, E — equatorial diameter
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Plate 1 (continuation)

15,8-22,7 . .

P. fedorovii Kuth. X 2,8-3,5 11,7-15,1 plicate-striate strlat}ei, striae
12,8-17,8 short
14,1-22,1 . . perforate-

P. georgica Kuth. X 4,2-5,4 12,8-14,3 striate, striac sinuously
12,5-17,2 short striate

P gergerana 12,8-18,9 . . s?nuousl.y

Gladkova X 4,7-5,1 14,4-15,5 reticulate-striate | striate, striac
17,4-21,0 short
18,5-23,3 . .

P. hajastana Mulk. X 4,5-5,1 12,8-15,6 reticulate-striate striate, striac,

often branched
17,9-22,5

P. medvedevii 17,8-24.3 striate, reticulate- s¥nuouslly

Rubtzov X 6,5-7,3 14,1-18.9 striate striate, striae
17,4-23,7 short

P. oxyprion 22,2-24,9 striate, striae ﬁnel.y striate,

Woronow X 4,5-5,4 12,3-14,1 sh;)rt retlcl'llate—
16,5-17,1 striate
18,2-27,1

ng:jsv"v’““ X 4.4-56 12,8-16,1 | finely plicate | _ ﬁfl:g’;f:izte
22,5-24.5
20,4-23,2 perforate-

P, salicifolia Pall. X 5,7-7,2 17,7-19.,4 reticulate-striate finely striate
19,1-20,2
23,4-27,8 . . .

P. sosnovskyi Fed. X 4,2-5,0 15,5-18,2 striate, striac smuous.I Y
17.4-25.1 short finely striate
23,1-24,7

P syriaca Boiss. X 7,5-8,2 14,5-15,2 reticulate-striate perfora?e—ﬁnely
17.4-23.2 striate

P, tamamschiannae | 17,6-13,4 sinuously

Fed. X 4,6-5,1 12,8-18,2 reticulate-striate | striate, striac
18,5-22,5 short

P. theodorovii 15,9-23.8 4’5_5.’0 . . perforate -

Mulk. X (sometimes 12,2-12,9 reticulate-striate finely striate
16,1-20,4 | synaperturate)

P, voronovii 18,2-21.4 . sinuously

Rubtzov X 4,5-5,3 12,9-15,3 finely striate finely striate
18,7-23,8
21,2-27,4 .

P zangezura x 3,5-5,1 12,8-14,9 finely striate | Prcate - finely

Maleev

17,2-23,5

striate
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16kV  X1,700 10pm 0562 27/IAUGH4 16kV  X3,000 Spm 0560 2T/AUGHM4

15KV X3,000 Spm 0568 27/AUGH14

16kV  X2,300 10pm

5Ky K30,000 Apm 0570 27/AUGHA

Phototable I. Pollen grains of some species of the genus Pyrus L.
1-8 — Pyrus caucasica Fed.: 1-3 — pollen grains from polar view (3 — synaperturate, marked by arrow),
4-5 — pollen grains from equatorial view (3 — aperture, 4 — mesocolpium) (LM), 6 — pollen grains from
polar and equatorial view, 7 — pollen grain from equatorial view (aperture), 8 — exine ornamentation
(SEM); 9-16 — P. communis L.: 9 — pollen grain from polar view, 10 — pollen grain from equatorial view
(LM), 11 — pollen grain from polar view (synaperturate, marked by arrows), 12 — 4-aperturate pollen grain
from polar view, 13 — spiraperturate pollen grains (marked by arrows), 14 — pollen grain from equatorial
view (mesocolpium), 15 — pollen group, 16 — exine ornamentation (SEM) (scale bar: 1-5, 9-10 — 10 um)
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Phototable II. Pollen grains of some species of the genus Pyrus L.
1-9 — P. x daralagezi Mulk.: 1-2 — pollen grains from polar view (2 — synaperturate, marked by arrow),
3 — pollen grain from semipolar view, 4-5 — pollen grain from equatorial view (aperture) (LM), 6 — pollen
grain from polar view, 7-8 — pollen grains from equatorial view (7 — aperture, 8 — mesocolpium), 9 — exine
ornamentation (SEM); 10-20 — P. elata Rubtzov: 10-11 — pollen grains from polar view, 12-14 — pollen
grains from equatorial view (12, 14 — mesocolpium, 13 — aperture), 15 — pollen grain from semipolar view
(ornamentation) (LM), 16-17 — pollen grains from polar view (16 — 3-aperturate, 17 — 4-aperturate), 18-19
— pollen grains from equatorial view (18 — aperture, 19 — mesocolpium), 20 — exine ornamentation (SEM)
(scale bar: 1-5, 10-15 — 10 um)
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18kV X2,700 Spm 0877 27/AUGHA4 1560 3,000 Spm (.._. 2TIAUGI14

16KV X300 Gm 2TiAUGHA TRy 15kV  X3,000 Gum 0681 2Z7/AUGH4

15kV.. X10,000 / Tum- 0882 27/AUGH4

Phototable III. Pollen grains of some species of the genus Pyrus L.

1-8 — P. fedorovii Kuth.: 1-2 — pollen grains from polar view, 3-5 — pollen grains from equatorial view
(aperture) (LM), 6 — pollen grain from polar view, 7 — pollen grain from equatorial view (aperture), 8 —
exine ornamentation (SEM); 9-18 — P. georgica Kuth.: 9-11 — pollen grains from polar view, 12 — exine,
13-14 — pollen grains from equatorial view (aperture) (LM), 15 — pollen grain from polar view, 16-17 —
pollen grains from equatorial view (16 — aperture, 17 — mesocolpium), 18 — exine ornamentation (SEM)

(scale bar: 1-5, 9-11, 13-14 — 10 um, 12 — 3 pm)
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Phototable I'V. Pollen grains of some species of the genus Pyrus L.
1-8 — P. gergerana Gladkova: 1 — pollen grain from polar view, 2-5 — pollen grains from equatorial view
(2-4 — aperture, 5— mesocolpium & pore, marked by arrow) (LM), 6 — pollen grain from polar view, 7-8
— pollen grains from equatorial view (7 — aperture, 8 — mesocolpium) (SEM); 9-16 — P. hajastana Mulk.:
9-10 — pollen grains from polar view, 11-13 — pollen grains from equatorial view (11 — aperture, 12-13 —
mesocolpium) (LM); 14 — pollen grains from polar view, 15 — pollen grain from equatorial view (aperture),
16 — exine ornamentation (SEM); 17-25 — P. medvedevii Rubtzov: 17-18 — pollen grains from polar view,
19-21 — pollen grains from equatorial view (19 — mesocolpium, 20-21 — aperture) (LM), 22 — pollen grain
from polar view, 23-24 — pollen grains from equatorial view (23 — aperture, 24 — mesocolpium), 25 — exine
ornamentation (SEM) (scale bar: 1-5, 9-11, 9-13, 17-21 — 10 um)



Takhtajania, 2021, 7 85

1SKV 10000 Tam 0811 ITAUGHA |

Phototable V. Pollen grains of some species of the genus Pyrus L.

1-5 — P oxyprion Woronow: 1 — pollen grain from polar view, 2-3 — pollen grains from equatorial view (2 —
aperture, colpus with geniculum, marked by arrow, 3 — mesocolpium), 4-5 — exine ornamentation (SEM); 6-13 — P
raddeana Woronow: 6-7 — pollen grains from polar view, 8 — pollen grain from semipolar view (ornamentation),
9-10 — pollen grains from equatorial view (9 — aperture, 10 — mesocolpium) (LM), 11 —pollen grain from polar
view, 12 —pollen grain from equatorial view (aperture), 13 — exine oramentation (SEM); 14-22 — P, salicifolia
Pall.: 14-15 — pollen grains from polar view, 16 — pollen grain from semipolar view, 17-18 — pollen grains from
equatorial view (LM), 19 — pollen grain from polar view, 20-21 — pollen grains from equatorial view (20 — aperture,
21 —mesocolpium), 22 — exine ornamentation (SEM)

(scale bar: 6-10, 14-18 — 10 um)
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Phototable VI. Pollen grains of some species of the genus Pyrus L.

1-10 — P. sosnovskyi Fed.: 1, 6 — pollen grains from semiequatorial view (1 — aperture, 6 — exine
ornamentation), 2-3 — pollen grains from equatorial view, 4-5 — pollen grains from polar view (LM), 7 —
pollen grain from polar view, 8-9 — pollen grains from equatorial view (aperture, mesocolpium), 10 — exine
ornamentation (SEM); 11-18 — P. tamamschiannae Fed.: 11-14 — pollen grains from equatorial view (11 —
mesocolpium, 12-14 — aperture) (LM), 15 — pollen grain from polar view,

16-17 — pollen grains from equatorial view (16 — aperture, 17 — mesocolpium), 18 — exine ornamentation
(SEM) (scale bar: 1-6, 11-14 — 10 um)
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18RV X10,000  Apm

15KV X2700  Spm DG5S  27TAUGHS 15KV KZ,700  Spm D701 ZEAUGHA

21‘, W kT Sl i 18KV XZ700  Bpm 0701 ;i Tam 0838 27iAHGHA Ll

Phototable VII. Pollen grains of some species of the genus Pyrus L.

1-12 — P, syriaca Boiss.: 1-2 —pollen grains from polar view, 3 — pollen grain from semipolar view, 4 — exine,
5-8 — pollen grains from equatorial view (5-6 — aperture, 7-8 — mesocolpium) (LM), 9 — pollen grain from polar
view, 10-11 — pollen grains from equatorial view (10 — aperture, colpus with geniculum, marked by arrow, 11 —

mesocolpium), 12 — exine ornamentation (SEM); 13-23 — P, theodorovii Mulk.: 13-14 — pollen grains from polar
view, 15-17 —pollen grains from equatorial view (15, 17— mesocolpium, 16 — aperture) (LM), 18-19 — pollen
grains from polar view (19 — synaperturate, colpus with geniculum, marked by arrow), 20-22 — pollen grains
from equatorial view (20 — aperture, 21-22 — mesocolpium), 23 — exine ornamentation (SEM)
(scale bar: 1-3, 5-8, 13-17 — 10 um, 4 — 3 um)
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16kV X3,000 5pm 0207 19AUGH4

15kV X3,000 Spm 0212 19AUGH4

15KV X2,700 S5pm 0849 2TIAUGH4

156V X2,700 S5pm 0644 2TIAUGH4 16kV  X10,000 1pm 0650 27/AUGH4

Phototable VIII. Pollen grains of some species of the genus Pyrus L.

1-6 — P. voronovii Rubtzov: 1-2 — pollen grains from polar view (LM), 3 — pollen grain from polar
view, 4-5 — pollen grains from equatorial view (4 — aperture, 5 — mesocolpium), 6 — exine ornamentation
(SEM); 7-17 — P. zangezura Maleev: 7-10, 13 — pollen grains from equatorial view (7 — geniculum,

9 — pore, marked by arrows), 11-12 — pollen grains from polar view (LM), 14, 16 — pollen grains from
equatorial view (14 — mesocolpium, 16 — aperture, colpus with geniculum, marked by arrow), 15 — pollen
grain from polar view, 17 — exine ornamentation (SEM)

(scale bar: 1-2, 7-13 — 10 pm)
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