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A. M. HAYRAPETYAN

POLLEN OF TREES AND SHRUBS OF ARMENIA
(ANGIOSPERMAE. VIII. Thymeleaceae, Tiliaceae,
Ulmaceae, Vitaceae, Zygophyllaceae)

With the help of light (LM) and scanning electron (SEM)
microscopes investigations of pollen morphology of 15 species
of Armenian trees and shrubs from the families Thymeleaceae
Juss., Tiliaceae Juss., Ulmaceae Mirb., Vitaceae Juss. and Zy-
gophyllaceae R.Br. have been carried out.

Pollen morphology, trees, shrubs, LM, SEM
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The results of investigation of pollen morphology of 15
representatives of Armenian dendroflora relating to the families
Thymeleaceae Juss., Tiliaceae Juss., Ulmaceae Mirb., Vitaceae
Juss., Zygophyllaceae R.Br. are presented.

MATERIAL AND METHODS

The material studied was obtained from the herbaria
of the Institute of Botany after A. Takhtajyan NAS Re-
public of Armenia, Yerevan (ERE) and Botanical Insti-
tute, St.-Petersburg, Russia (LE).

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 the scanning electron micro-
scopes (Jeol, JSM-35; Jeol, JSM-6390) were vacuum
sputter-coated with gold and investigated in the labora-
tory of electronic microscopy of Botanical Institute, St.-
Petersburg, Russia.

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

Specimens examined:

THYMELEACEAE Juss.: Daphne glomerata Lam.:

Apwmenus, Apawmnep, cybampnuiickmii mosic. Leg. A. T.
AcatpsH (nmunble cOOpbl) (Armenia, Arailer, subal-
pine zone. Leg. A. T. Asatryan (personal collections));
ApMCCP, Paspganckuii paiioH, AXyHIOBO, JIeCHOH
ckinon. Leg. B. Aerucsn (ArmSSR, Hrazdan distri-
ct, Akhundovo, forest slope. Leg. V. Avetisyan) (ERE,
95193); D. mezereum L.. Apmenus, Apauiep, BepXHUI
ropHbeiil (cyOanpnmiickuit) mosic. Leg. A. T. AcatpsH
(smunble cOopbl) (Armenia, Arailer, upper mountain
(subalpine) zone. Leg. A. T. Asatryan (personal col-
lections)); Fl. suecica, Vastergotland. Leg. A. Hillestrom
(ERE, 15730); D. oleoides Schreb. (= D. transcaucasi-
ca Pobed.): ApmCCP, Bapaenucckuii paiioH, Okp. cena
I'toneii, ymense CeBanckoro xpebta. Leg. K. Tamansu
(ArmSSR, Vardenis district, the vicinity of the Guney
village, gorge of the Sevan ridge. Leg. K. Tamanyan)
(ERE, 131618); ApmCCP, Benunckuii paiton, cc. Kapku
x Yanaxu. Leg. A. TaxramksH, 5. MyiakumkansaH, O.
Tabpuansan (ArmSSR, Vedi district, between the villages
Karki and Chanakhi. Leg. A. Takhtajan, Ya. Mulkidja-
nian, E. Gabrielyan) (ERE, 67967);

TILIACEAE Juss.: Tilia caucasica Rupr.: ApmCCP,
TonoBuno. Leg. S1. MynknmxansH (ArmSSR, Golovino.
Leg. Ya. Mulkidjanian) (ERE, 64095); Ces.-3an. KaBkas3,
T'eneHKUKCKUI  paiioH, CE€B. CKIOH MapXoTCcKoro
xpebta, cmemanHbii jec. Leg. BacumpeB (Northwest
Caucasus, Gelendzhik district, northern slope of the
Markhot ridge, mixed forest. Leg. Vasiliev) (5, LE); T.
cordata Mill.: Apmenus, ['yrapkckuii paiioH, yiuenbe
peku Ilambak. Leg. B. Manaksau (Armenia, Gugark
region, gorge of the Pambak river. Leg. V. Manakyan)
(ERE, 111348); ApmCCP, I'enkenn, munosas poma. Leg.
J. Mulkijanian (ArmSSR, Gelkend, linden grove. Leg. J.
Mulkijanian) (ERE, 87284);

ULMACEAE Mirb.: Celtis caucasica Willd.:
Kachetia, prope Lagodechy. Leg. Mlokossjevicz (ERE,
15798); Iberiae, Tiflis. Leg. Szovits (LE); C. planchoni-
ana K. 1. Chr. (= C. glabrata Steven ex Planch., nom.
Illeg., non Spreng.): Apmenusi, MerpuHckuii paiioH,
c. lIBannmzop. Leg. O. IaOpuonsn, 1. Acnansu (Ar-
menia, Megri district, Shvanidzor village. Leg. E.
Gabrielyan, Sh. Aslanyan) (ERE, 64583); Apwmenus,
MerpuHnckuii paiion, c. llIBanunzop, I'epyn-napa. Leg.
3. Tabpwonsan, . Acmansa (Armenia, Megri district,
Shvanidzor village, Herun-dara. Leg. E. Gabrielyan, Sh.
Aslanyan) (ERE, 65280); In locus abruptis montanum,
distr. Elisabetpol. Leg. Hohenack. (LE); Ulmus den-
sa Litw.: ApmCCP, EpeBan, Hopk, 6a3apHas 1uIoIIas.
Leg. A. Taxtamksaa (ArmSSR, Yerevan, Nork, market
square. Leg. A. Takhtajan) (ERE, 15823); U. glabra
Huds.(= U. elliptica K.Koch): ApmCCP, Epesan, bot.
can. Leg. 5. Mynknmkansn (ArmSSR, Yerevan, Bot.
garden. Leg. Ya. Mulkidjanyan) (ERE, 31696); U. lae-
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vis Pall. (= U. scabra Mill.): Apmenusi, EpeBanckuii
Bot. can. Leg. E. ABerncan (amunble cO6opsl) (Arme-
nia, Yerevan Bot. garden. Leg. E. Avetisyan (personal
collections)); ApmCCP, Epesan, bor. can. Leg. JI. Ma-
HyksH (ArmSSR, Yerevan, Bot. garden. Leg. L. Ma-
nukyan) (ERE, 121831); U. minor Mill. (= U. subero-
sa Moench): ApmCCP, Eperan, tepputopus bort. cana,
o meproioit. Leg. 1. Mynkumxaasa (ArmSSR, Yere-
van, territory of Bot. garden, under the pergola. Leg. Ya.
Mulkidjanyan) (ERE, 59122); (= U. suberosa Moench):
Apmenus, Mexny cc. MmkeBan x VYsynrama. Leg. S
MynkumpkansH (Armenia, between the villages Ijevan
and Uzuntala. Leg. Ya. Mulkidjanyan) (ERE, 59087); (=
U. densa Litw.): ApmCCP, Dumuanzunckuii paiton. Leg.
. Mynkumkaasta (ArmSSR, Echmiadzin district. Leg.
Ya. Mulkidjanyan) (ERE, 78786);

VITACEAE Juss.: Vitis sylvestris C. C. Gmel.:
ApMCCP, CeB. Apmenus, Cnurakckuii pailoH, B OKp.
cena Jleber. Leg. 5. Mynkumkansa (ArmSSR, North
Armenia, Spitak region, in the vicinity of the village De-
bet. Leg. Ya. Mulkidjanyan) (ERE, 101287); Apmenus,
EpeBanckuit bor can. Leg. E. ABerucsa (manbie c60-
psl) (Armenia, Yerevan Bot Garden. Leg. E. Avetisyan
(personal collections)); V. vinifera L.: ApmCCP, 6acceiin
pexu Merpu-yaif, mexnay cc. Jlersac u Arapak. Y nHa
oBpara, cpeau aybosoro pezakonechs. Leg. A. Dolucha-
nov (ArmSSR, Meghri-chai river basin, between the vil-
lages Legvas and Agarak. At the bottom of the ravine,
among the oak woodlands. Leg. A. Doluchanov) (ERE
137181); Caucasus. Leg. Kelenat (1719, LE); Apmenus,
EpeBanckuii bor. can. Leg. E. ABerucsn (qu4nble c6o-
pbl) (Armenia, Yerevan Bot. Garden. Leg. E. Avetisyan
(personal collections));

ZYGOPHYLLACEAE R.Br.: Nitraria schobe-
ri L.: Distr. Nachitschevan, int Dzulfa et Aza. Leg. A.
Grossheim (ERE, 29491); Zygophyllum atriplicoides
Fisch.et C.A.Mey.: ApMmeHusi, Apramarckuii paiios, c.

CypenaBan. Leg. SI. Mynkumxkanss, B. Manaxsa (Arme-
nia, Artashat region, Surenavan village. Leg. Ya. Mulki-
djanyan, V. Manakyan) (ERE, 80309); ApmCCP, Beaun-
ckuil paion, c. Hauuty. Leg. SI. Mynkumxkaunss, B. Ma-
HaksH (ArmSSR, Vedi district, village Dashlu. Leg. Ya.
Mulkidjanyan, V. Manakyan) (ERE, 72651).

THYMELAEACEAE Juss.

The total number of genera in Armenia — 2. The number
of genera of trees and/or shrubs
in Armenia — 1

Daphne L.

Arkhangelski, 1971; Avetisyan, Mekhakyan, 1973; Val-
des et al., 1987; Garg, Rogers, 2011; Khodayari, Fara-
marzi, Jalilian, 2017

(plate 1, phototable I)

Erect or procumbent shrubs. The number of species
in Armenia — 4-5.

Pollen grains are 12-16-pantopore, spheroidal, 21,0-
35,0 um in diameter. Pore lacunae are often larger than
poreless ones, with 3-5 rays and 8-11 triangular tectate
plates, slightly hanging over the lacunae, which most
expressed in the species D. glomerata Lam. and D. ole-
oides Schreb. (phototable. I, 6, 18); poreless lacunae
are roundish-angular, also with cover plates; supratectal
protuberances on the plates are hemispherical (D. meze-
reum) or spinulouse (D. oleoides Schreb.) (SEM). Pores
are mainly roundish, 2,0-2,5 um in diameter, pore mem-
brane is smooth. Exine 2,8-3,2 pm, columns are spaced,
cylindrical, often with rounded heads. Exine ornamenta-
tion is reticulate (lumina of various shapes) with tectate
plates and supratectate protuberances (LM, SEM).

Plate 1. Palynomorphological characteristics of some species of the genus Daphne

Pollen grains Exine ornamentation
Species diameter Pore number
(um) LM SEM
D. glomerata Lam. 23,2-29,0 16 reticulate reticulate
D. mezereum L. 21,0-24,0 12 — /- — /-
D. oleoides Schreb. (=
D. transcaucasica Pobed.) 31,7-35,0 12-16 (8) -/ =
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Phototable 1. Pollen grains of some species of the genus Daphne L.
1-6 — D. glomerata Lam. (1, 2 — overall view, 3, 4 — exine (LM), 5 — overall view, 6 — exine ornamentation (SEM));
7-12 — D. mezereum L. (7, 8 — overall view, 9 — exine, 10 — exine ornamentation (LM), 11 — overall view, 12 — exine
ornamentation (SEM)); 13-18 — D. oleoides Schreb. (= D. transcaucasica Pobed.) (13-14 — overall view, 15-16 — ex-
ine (LM), 17 — overall view, 18 — exine ornamentation (SEM)) (scale bar: 1-3, 7-9, 13-15 — 10 um)
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TILIACEAE Juss.

The total number of genera in Armenia — 1. The number
of genera of trees and/or shrubs — 1

Tilia L.

Gladkova, 1950; Gubonina, 1952; Jonas, 1952; Erdtman
et al., 1961; Praglowski, 1962; Richard, 1970b; Aveti-
syan, Mekhakyan, 1973; Surova, 1975; Bassett et al.,

1978; Kuprianova, Alyoshina, 1978; Christensen, Black-

more, 1988; Trigo & Fernandez, 1994; Jones et al.,
1995; Dzyuba, Tarasevich, 2001; Beug, 2004; Tokarev,
2004; Dzyuba, 2005; Karpovich et al., 2015

(plate 2, phototable II)

Trees. The number of species in Armenia — 3.

Pollen grains are 3(4)-zonocolp-porate, oblate-sphe-
roidal in shape, outline in polar view is roundish-3(4)-
lobed; polar axis 21,0-28,0 um, equatorial diameter 29,0-
38,0 um. Colpi are short, not wide or narrow, the ends
are rounded; apocolpium diameter 15,5-19,5 pm, meso-
colpium width 19,2-24,8 um; exine thickening along the
edges of the colpi are noted. Pores are rounded or slightly
oblong, vestibulate. Exine 1,3-1,5 um (7 caucasica Rupt.)
or 1,2-1,3 um (7. cordata Mill.), with thin tectum, colu-
mellae are short, with wide bases, columellae heads are
brought together. Exine ornamentation is finely reticulate
and foveolate (7. caucasica) or reticulate (7. cordata)
(LM); exine ornamentation is foveolate (7. caucasica) or
reticulate, close to apertures is perforate-foveolate (7. cor-
data) (SEM).

Plate 2. Palynomorphological characteristics of some species of the genus 7Tilia L.

Pollen grain Colpus Exine ornamentation
Species size . apocolpium | mesocolpium
(PxE) diameter width LM SEM
(jun) () (um)
II{: . 224280 finely reticulate-
Upr- X 18,0-19,5 20,5-24,8 o olate foveolate
32,7-38,0
21,0-23.5 reticulate,
I. cordata Mill. X 15,5-17,7 19,2-22.,4 reticulate clc;se to atgerturles
29,0-32,5 perforate- foveolate

! P — polar axis, E — equatorial diameter
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Phototable II. Pollen grains of some species of the genus 7ilia L.
1-12 — T. caucasica (1-3 — 3-zonocolp-porate pollen grains from polar view, 4, 5 — 4-zonocolp-porate pollen grains
from polar view, 6-8 — pollen grains from equatorial view (6 — colpus, 7 — mesocolpium, 8§ — mesocolpium, orna-
mentation), 9 — exine (LM), 10 — exine ornamentation, 11 — pollen grain from polar view, 12 — pollen grain from
equatorial view (SEM); 13-19 — T. cordata (13, 14 — pollen grains from semiequatorial view, 15-16 — 3-zonocolp-
porate pollen grains from polar view, 17 — exine (LM), 18 — pollen grain from equatorial view (colpus), 19 — exine
ornamentation (SEM)) (scale bar: 1-8, 13-16 — 10 pm)
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ULMACEAE Mirb.

The total number of genera in Armenia — 2. The number
of genera of trees and/or shrubs — 2

Celtis L.

Samoilovich, 1950; Erdtman G. 1954; KynpusiHosa,
1965; Richard, 1970b; Kuprianova, Alyoshina, 1972;
Avetisyan, Manukyan, 1962; Bassett et al., 1978; Za-
vada, 1983; Valdes et al., 1987; Takahashi, 1989; Trigo
& Fernandez, 1994; Jones et al., 1995; Stafford, 1995;
Beug, 2004; Tokarev, 2004; Sattarian et al., 2005;
Palazzesi et al., 2007; Zarafshar et al., 2010

(plate 3, phototable III)

-2.

Pollen grains are 4-5(3)-pantoporate, spheroidal,
rounded polygonal or oblate spheroidal in shape, outline
in polar view is roundish or roundish-3(4)-angular'; po-
lar axis 15,2-24,1 pm, equatorial diameter 20,2-25,3 pm.
Pores are rounded, submerged, rimulate, with operculum,
2,5-5,3 um in diameter; 3-4 pores are usually located at
the equator, the remaining 1-2 ones — on the hemispheres.
Exine 1,2-1,4 pum, columellae separate, regularly spaced,
with rounded heads (C. planchoniana K. 1. Chr.); in the
species C. caucasica Willd. columellae layer is weakly
expressed. Exine ornamentation is finely and sinuously
spotted (C. caucasica) or regularly verrucate (C. plan-
choniana K. 1. Chr.), the surface of the pollen grains here
divided into separate zones of various shapes and sizes
(LM); exine ornamentation is perforate-granulate-plicate;
in the species C. planchoniana, granules are smaller, lo-

Trees or shrubs. The number of species in Armenia cated irregularly on the surface of pollen grains (SEM).

late 3. Palynomorphological characteristics of some species of the genus Celtis L.

Pollen grain size Pore Exine ornamentation
Species (PxE) diameter
(um) LM SEM
. . 18,4-21,2 finely and sinuously perforate-
C. caucasica Willd. X d 1 i
202-23.1 2,5-3,1 spotte granulate-plicate
. regularly verrucate,
C.p laizchontana K. L 15,2-24,1 the surface of the
Chr. (= C. glabrata Steven 4.1-53 .
ex Planch.. nom. Tlle X »1=9, pollen grains here -/ -
” -Hiee 22,2-253 divided into separate
non Spreng.) Jones

1 Slightly deformed pollen grains are quite often founded in samples, also noted by Tokarev (2004).
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Phototable III. Pollen grains of some species of the genus Celtis L.

1-6 — C. caucasica Willd. (1-4 — overall view (LM), 5 — overall view, 6 — exine ornamentation (SEM); 7-11 — C.

planchoniana K. 1. Chr. (7-9 — overall view, 10 — exine ornamentation (LM), 11 — overall view (SEM)
(scale bar: 1-4, 7-10 — 10 pm)

Ulmus L. Trees, less often shrubs. The number of species in Ar-
menia — 4-6.
Samoilovich, 1950; Jonas, 1952; Erdtman G. 1954; Pollen grains are 4-5-zonopore, oblate spheroidal, out-

Erdtman et al., 1961; Praglowski, 1962; Avetisyan, line in polar view is almost roundish or angular-roundish,
Manukyan, 1962; Kuprianova, 1965; Richard, 1970b;  the surface of pollen grains are wavy; polar axis 14,3-18,2
Myachina et al., 1971; Stockmarr, 1974 ; Cyposa, 1975; um, equatorial diameter 18,8-25,0 um. Pores are rounded,
Bassett et al., 1978; Kuprianova, Alyoshina, 1978; Zava- narrow-rimmed, sometimes slightly elongated, 2,0-3,7 um
da, 1983; Valdes et al., 1987; Xin Y.-Qun et al., 1993; in diameter. Exine 1,5-1,7 um, columellae layer is weakly
Jones et al., 1995; Stafford, 1995; Beug, 2004; Tokarev, expressed. Exine ornamentation is sinuously tuberculate
2004; Dzyuba, 2005; Karpovich et al., 2015 (LM); exine ornamentation is plicate-granulate or sinu-

ously plicate-granulate (U. minor Mill.) (SEM).
(plate 4, phototable IV)
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Plate 4. Palynomorphological characteristics of some species of the genus Ulmus L.

Pollen grain size Exine ornamentation
Species (PxE)
(um) LM SEM
15,8-18,2
U. densa Litw. X sinuously tuberculate | plicate-granulate
20,1-23,0
U. glabra Huds. 15,2-18,1
(=U. scabra Mill., X — /= -/ -
U. elliptica K.Koch) 20,2-23,4
14,3-15,7
U. laevis Pall. X -/ - -/ -
18,8-21,3
U. minor Mill. 16,5-18,1 . l
_ . . s . L sinuously
(=U. foliacea Gilib.; U. carpinifolia Rl%ppms ex X /! plicate-granulate
Suckow, U. suberosa Moench, U. araxina Takht.) 21,8-25,0

Phototable IV. Pollen grains of some species of the genus Ulmus L.
1-2 — U. densa Litw. (1 — overall view, 2 — exine ornamentation (SEM); 3-8 — U. glabra Huds.

(= U. elliptica K.Koch) (3, 5 — pollen grains from polar view, 4 — pollen grain from equatorial view (LM), 6, 7 —
overall view, 8 — exine ornamentation (SEM); 9-10 — U. laevis Pall. (pollen grain from polar view, 10 — exine orna-
mentation (SEM); 11-15 — U. minor Mill. (11, 12 — pollen grains from polar view, 13 — pollen grain from equatorial
view (LM), 14 — overall view, 15 — exine ornamentation (SEM)) (scale bar: 3-5, 11-13 — 10 um)
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VITACEAE Juss.

The total number of genera in Armenia — 1. The number
of genera of trees and/or shrubs — 1

Vitis L.

Erdtman et al., 1961; Avetisyan, Mekhakyan, 1973; Myachi-
na et al., 1971; Kuprianova, Alyoshina, 1978; Valdes et al.,
1987; Jones et al., 1995; Sekina et al., 1995; Inceoglu et al.,
2000; Punt et al., 2003; Willard et al., 2004; Tokarev, 2004;

Perveen, Qaiser, 2008; Karpovich et al., 2015
(plate 5, phototable V)

Climbing shrubs (lianas). The number of species in

Armenia — 2.

Pollen grains are 3-zonocolp-porate with paracolpi’,
broadly ellipsoidal or almost spheroidal (LM) or ribbed-
ellipsoidal (SEM), outline in polar view is 3-lobed (V. vi-
nifera L.) or 6-lobed (V. sylvestris C.C. Gmel .); polar axis
18,3-20,5 um (LM) or 22,0-25,2 pm (SEM), equatorial
diameter 15,5-19,9 pm (LM) or 10,2-13,4 um (SEM)*.
Colpi are long, very narrow, with parallel edges, exine
thickening in the equatorial region along the edges of the
pores is noted; apocolpium diameter 2,5-5,1 pm, mesocol-
pium width 9,3-12,3 um; paracolpi short, crescent. Pores
are small, spherical, 1,5-2,0 um in diameter. Exine 1,3-1,4
um, columellae are of various shapes. Exine ornamenta-
tion is sinuously and finely reticulate (LM); exine orna-
mentation is sinuously and finely reticulate (V. vinifera L.)
or perforate-plicate (V. sylvestris C.C. Gmel.) (SEM)

Plate 5. Palynomorphological characteristics of some species of the genus Vitis L.

Colpus Exine ornamentation
Pollen grain size
Species (PxE) apocolpium | mesocolpium
(um) diameter width LM SEM
(um) (um)
V. sylvestris 18,8-20,5 - LM
(23,0-25,2 — SEM) .
C.C. Gmel . 2539 10.5-12.3 sinuously and perforate-
T ) 15.5-18.7 — LM T ’ ’ finely reticulate plicate
(12,5-13,4 — SEM)
V. vinifera L. 18,3-20,1 —- LM
(cultivated plant) (22,0-23,3 — SEM) )
x 42:5.1 93-11,5 - Sinuously and
= ’ ’ nely reticulate
18,3-19,9 - LM
(10,2-12,3 — SEM)

! Paracolpi — colp-shape parts of thinned endexine, located on both sides of the colpi (Yeramyan, 1971). In our opinion,
paracolpi in their structure are homologs of ora.

2Due to thin exina, pollen grains of species of the genus Vitis L., after treatment for research with LM, often have a wide
ellipsoidal or almost spheroidal shape, while untreated pollen used in SEM studies is narrowly ellipsoidal. In this regard, we
presented general shape and size of pollen grains, obtained using both light and scanning microscopes.
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Phototable V. Pollen grains of some species of the genus Vitis L
1-10 — V. sylvestris C.C. Gmel. (1-3 — pollen grains from equatorial view, 4, 5 — pollen grains from semiequatorial
view (5 - paracolpi (marked by arrows)), 6-8 — pollen grains from polar view (LM), 9 — pollen grains from equato-
rial view, 10 — exine ornamentation (SEM)); 11-20 — V. vinifera L. ( 11-13, 15 — pollen grains from equatorial view,
14 — pollen grains from semiequatorial view, paracolpi (marked by arrows), 16, 17 — pollen grains from polar view,
18 — exine (LM), pollen grains from polar and equatorial view, 20 — exine ornamentation (SEM)
(scale bar: 1-8, 11-17 — 10 um)
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ZYGOPHYLLACEAE R. Br.

The total number of genera in Armenia — 2. The number
of genera of trees and/or shrubs — 2

Nitraria L.
Sladkov, 1954; Agababyan, 1964, 1965; Agababian, Tu-
manyan, 1972; Avetisyan, Mekhakyan, 1973; Ting Su,
1949; Kuprianova, Alyoshina, 1978; Khalkuziev, 1990;
Abdusalih, Xiaoling, 2003; Nurbay, Pan, 2003; Perveen,
Qaiser M, 2006; Kai-Qing Lu et al., 2018
(phototable VI)

Shrubs with regular simple fleshy leaves. The num-

ber of species in Armenia — 1.

N. schoberi L. Pollen grains are 3-zonocolp-orate,
broadly ellipsoidal (LM) or narrow ellipsoidal (SEM),
outline in polar view is rounded (LM) or rounded-
triangular (SEM); polar axis 24,8-31,8 um, equatorial
diameter 20,5-23,9 um. Colpi are long, usually very nar-
row, with pointed ends; a thickening of exine along the
edges of the colpi, and especially in the corners of the
ora at the equator is noted; apocolpium diameter 3,5-4,2
pum, mesocolpium width 11,5-12,8 um. Ora are elliptical,
sharply narrowed to the ends, the ends pointed or slightly
rounded; length of os 10,0-11,3.0 pm, maximum width
5,0-5,5 um. Exine 2,2-2,8 pum, columellae are thin, with
rounded heads. Exine ornamentation is finely striate (LM);
exine ornamentation is finely striate, finely reticulate-stri-
ate (SEM).

Phototable VI. Pollen grains of Nitraria schoberi L.
1-6 — pollen grains from equatorial view (1, 2, 5 — colpus, 3, 4 — mesocolpium, 6 — mesocolpium, ornamentation,
7 — pollen grain from polar view (LM), 8 — pollen grain from polar and equatorial view, 9 — ornamentation (SEM)
(scale bar: 1-7 — 10 pm)
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Zygophyllum L.

Ting Su, 1949; Sladkov, 1954; Agababyan, 1964,
1965; Avetisyan, Mekhakyan, 1973; Khalkuziev, 1990;
Trigo et al., 1992; Sekina et al., 1995; Perveen, Qaiser

M, 2006; Kai-Qing Lu et al., 2018

(phototable VII)

Splayed branchy shrub. The total number of species in Ar-
menia — 2. The number of species of trees and/or shrubs — 1.

2 10pm

Z. atriplicoides Fisch.et C.A. Mey. Pollen grains are
3-zonocolp-porate, widely ellipsoidal, outline in polar
view is rounded; polar axis 15,1-16,8 pum, equatorial di-
ameter 11,5-14,0 um. Colpi are usually geniculate, long,
not wide or narrow; apocolpium diameter 3,8-4,5 um,
mesocolpium width 7,5-8,8 um. Pores are small, rounded,
not always clearly defined. Exine 0,7-0,8 um, columellae
are short, thin. Exine ornamentation is regularly reticu-
late (LM, SEM), along the edges of the colpi reticulum is
weakly expressed or absent (SEM).

1.8U JSN33

(] 17KV K10888 0638

Phototable VII. Pollen grains of Z. atriplicoides Fisch.et C.A. Mey.
1-4 — pollen grains from equatorial view (1, 3 — colpus with geniculum (marked by arrows), 2, 4 — mesocolpium
with exine ornamentation (4) (LM), 5 — pollen grains from equatorial view, 6 — exine ornamentation (SEM))
(scale bar: 1-4 — 10 pm)
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