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A. M. HAYRAPETYAN

POLLEN OF TREES AND SHRUBS OF ARMENIA
(ANGIOSPERMAE. VII. Salicaceae, Sapindaceae,
Smilacaceae, Solanaceae, Staphyleaceae, Tamaricaceae)

With the help of light (LM) and scanning electron (SEM)
microscopes investigations of pollen morphology of 32 species
of Armenian trees and shrubs from the families Salicaceae
Mirb., Sapindaceae Juss., Smilacaceae Vent., Solanaceae Juss.,
Staphyleaceae Lindl., Tamaricaceae Link. have been carried out.

Pollen morphology, trees, shrubs, LM, SEM
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The results of investigation of pollen morphology of
32 representatives of Armenian trees and shrubs relating
to the families Salicaceae Mirb., Sapindaceae Juss.,
Smilacaceae Vent., Solanaceae Juss.,
Lindl., Tamaricaceae Link. are presented.

Staphyleaceae

MATERIAL AND METHODS

The material studied was obtained from the herbaria
of the Institute of Botany after A. Takhtajyan NAS
Republic of Armenia, Yerevan (ERE) and Botanical
Institute, 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 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.

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

Specimens examined:

SALICACEAE Mirb.: Populus alba L.: Apmenus,
Epesan, boranuuecknii cax. Leg. . Mynkumxansx
(Armenia, Yerevan, Botanical garden. Leg. Leg. Ya.
Mulkidjanian); Poccusi, Tomckast oGnmacts, Oeper pexu
Tomb, okono cena Cmacckoe. Leg. II. KpsutoB (ERE,
47400) (Russia, Tomsk region, bank of the river Tom,
near the village Spasskoye. Leg. P. Krylov) (ERE, 47400);
Transcaucasia Cic., Tiflis. Leg. A. Grossheim (LE); P.
bolleana Lauche: ApmCCP, EpeBan, borannueckuii can.
Leg. E. ABerucsin (Armenian SSR, Yerevan, Botanical
Garden. Leg. E. Avetisyan); P. x canescens (Ait.) Smith.:
Prov. Dagestan, distr. Kurinskij, inter st. Bilidshi et
Kullar, in silvis. Leg. Alexeenko (LE); ApmCCP, EpeBan,
Borannueckuit can. Leg. E. ABetucsn (Armenian SSR,
Yerevan, Botanical Garden. Leg. E. Avetisyan); P.
deltoides Marsh.: ApmCCP, Eperan, Borannyeckuii can.
Leg. E. ABerucsn (Armenian SSR, Yerevan, Botanical
Garden. Leg. E. Avetisyan); P euphratica Oliv.:
ApMCCP, EpeBanckuii bot. can. Y4acTok KUBOH (GIOpHL.
Leg. 3. I'abpwmansia (Armenian SSR, Yerevan Bot. garden.
Plot of living flora. Leg. E. Gabrielian) (ERE, 109972);
ApMCCP, Epesan, borannuecknii can. Leg. E. ABetucsan
(Armenian SSR, Yerevan, Botanical Garden. Leg. E.
Avetisyan); P gracilis Grossh.: ApmCCP, Epesan,
Boraanueckuit can. Leg. E. ABetucsn (Armenian SSR,
Yerevan, Botanical Garden. Leg. E. Avetisyan); P.
nigra L.: ApmCCP, EpeBanckuit bot. cax, Tomonepas
ames. Leg. B. Manaksn (Armenian SSR, Yerevan Bot.
garden, poplar alley. Leg. V. Manakyan) (ERE, 82828);
ApMCCP, EpeBanckuit bot. cam. Leg. J. Mulkidjanian
(Armenian SSR, Yerevan Bot. garden, poplar alley.
Leg. J. Mulkidjanian) (ERE 81904); ApmCCP, Epesan,
Borannueckuii can. Leg. E. ABerucsn (Armenian SSR,
Yerevan, Botanical Garden. Leg. E. Avetisyan); P.
tremula L.. Apmenus, Apauniep, ceB. CKJIOH, Bbic. 2300
M. Leg. Acarpsu A. T. (immanbie cOopsr) Armenia, Arailer,
northern slope, 2300 m. Leg. A. T. Asatryan (personal
fees); Salix aegyptiaca L.. Apmenus, Kadauckuit
paiion, Illukaxorckuil 3amoBeJHHK, IUIaTaHOBAas POLIA.
Leg. M. I'puropsin (Armenia, Kafan district, Shikakhog
nature reserve, plane tree grove. Leg. M. Grigoryan)
(ERE, 82319); ApmMCCP, EpeBan, boranmueckuit can.
Leg. E. M. Agsetucsn; S. alba L.: ApmCCP, Epesan,
Hasuramen, ymense pekn Pasman. Leg. V. Manakyan
(Armenian SSR, Yerevan, Davtashen, gorge of the river
Hrazdan. Leg. V. Manakyan) (ERE, 105835); S. caprea
L.: ApmCCP, AnaBepackuii paiioH, ceno AXKepru, CeB.
ckioH Haj cenoMm. Leg. V. Manakyan (Armenian SSR,
Alaverdi district, village Akhkerpi, northern slope above
the village. Leg. V. Manakyan) (ERE, 74182); S. excelsa
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S. G. Gmel.: ApmCCP, Apramarckuii paiioH, Ypuckui
3amoBeHNK, ceno AcHu. Leg. . MynkupkansH
(Armenian SSR, Artashat district, Urts Reserve, Asni
village. Leg. Ya. Mulkidjanian) (ERE, 82832); Apmenns,
Merpunckuii  paiion, Bapramagzop u Mapamsam.
Leg. D. I'aOpuonsia, B. Ara6absiH (Armenia, Meghri
region, Vartanadzor and Maralzam. Leg. E. Gabrielyan,
V. Agababyan) (ERE, 66609); 8. pentandroides A.
Skvorts.: Typmus, Kape, 6mu3 Capakampliia, y pogHUKa.
Leg. . Jluteunos (Turkey, Kars, near Sarakamysh, near
a spring. Leg. D. Litvinov) (ERE, 42121); S. purpurea
L. (syn. S. elbursensis Boiss.): ApmCCP, {unnxanckuii
3anoBeHUK, JlunmkaHckoe CeBEpo-
samanueiii ckiioH. Leg. H. MxprusH (Armenian SSR,
Dilijan Reserve, Dilijan Forestry, north-western
slope. Leg. N. Mkrtchyan) (ERE, 70612); S. triandra
L.: ApmMCCP, Haupuiickuii pailioH, OKpEeCTHOCTU
cena Ep3Hka, Ha CcyXuX KaMeHHCTBHIX CKJIOHaX. Leg.
D. Tabpwansa (Armenian SSR, Nairi district, the
neighborhood of the village of Yerznka, on the rocky
slopes. Leg. E. Gabrielian) (ERE, 110315); Apmenus,
Arapaxkctpoit, Oeper pexkm Apaxc. Leg. II. [laBrsax
(Armenia, Agarakstroy, bank of the Araks river. Leg.
Ts. Davtyan) (ERE, 92776); S. wilhelmsiana M. Bieb.:
ApMCCP, Apramarckuii paifoH, OKpeCTHOCTH J[»aHaTiTy,
Oeper pexn Azart. Leg. A. TaxtamksH, SI. MynkupKaHsH,
O. T'abpmansan, B. ABerncsn (Armenian SSR, Artashat
district, surroundings of Dzhanatlu, Azat river bank.
Leg. A. Takhtajan, Ya. Mulkidjanian, E. Gabrielyan, V.
Avetisyan) (ERE, 121872);

SAPINDACEAE Juss.: Koelreuteria paniculata
Laxm.: Apmenus, Epesan, yn. Kouapa. Leg. A. bapcersn
(Armenia, Yerevan, Kochar str. Leg. A. Barseghyan)
(ERE, 173490); Apmenwus, obmacte TaBym, MmxeBaH,
0JIsI B OKPECTHOCTSIX ITOBOPOTA B JEPEBHIO AKHAXOIOp.
Leg. U. Apesmiarsin (Armenia, Tavush region, Ijevan,
fields in the vicinity of the turn to Aknakhbyur village.
Leg. I. Arevshatyan) (ERE, 173489);

SMILACACEAE Vent.:
Apmenus, VmkeBaHCKUI palioH, TpaBbIid OOpPT peKu
Arcres. Leg. 1. MynknmxansH (Armenia, [jevan district,
right side of the Agstev river. Leg. Ya. Mulkidjanian)
(ERE, 113944); OKpYT,
Xymosckast ctopona. Leg. W. Steup (Black Sea District,
Sochi, Khludovskaya side. Leg. W. Setup) (ERE, 13111);

SOLANACEAE  Juss.:  Lycium  anatolicum
A. Baytop et R. Mill.: Apmenus, Merpuncknit
paiion, I'ynemnuc x Barpasap, penkonecee. Leg. S1.
Mynkumkansd, [1. Tangunsa, A. Bapcersn (Armenia,
Meghri region, Gudemnis x Vagravar, light forest.
Leg. Ya. Mulkidjanian, P. Gandilyan, A. Barseghyan)
(ERE, 118165); Prope Djulfa (ad fl. Arax). Leg. A.
Schelkownikow et K. M. (ERE, 23519); L. barbarum

JIECHUYECTBO,

Smilax excelsa L.:

UepHomopckuii Couwn,

L.: Apwmenus,
cena Axmar. Leg. D. I'aOpwmansta (Armenia, Tumanyan
district, neighborhood of the village of Haghpat. Leg.
E. Gabrielian) (ERE, 113960); L. depressum Stocks:
Apmenusi, MerpuHnckuil  pailioH, Merpu-3anresyp.
Leg. B. ABerucsin (Armenia, Meghri region, Meghri-
Zangezur. Leg. V. Avetisyan) (ERE, 110509); Apmenus,
MerpuHckuid paiioH, moiMa peku Apakc, Onau3 cena
Merpu. Leg. A. Bapcersn (Armenia, Meghri region,
floodplain of the Araks river, near the village of Meghri.
Leg. A. Barseghyan) (ERE, 113873); L. ruthenicum
Murray: Distr. Nachitshevan inter Dzulfa et Aza. Leg
A. Grossheim (ERE, 138074); Distr. Nachitshevan,
pr. Dzulfa, Leg A. Grossheim (ERE, 23521); L.
turkomanicum Turcz. ex Miers (syn. L. depressum
Stocks): ApMmCCP, . Merpu, 6eper pekn Apakc, MEXKIY
Merpu u KapueBanom. Leg. O. I'abpuansn, I1. ['ambapsia
(Armenian SSR, Meghri, the bank of the Araks river,
between Megri and Karchevan. Leg. E. Gabrielyan,
P. Gambaryan) (ERE, 88092); Solanum dulcamara
L.: ApmCCP, EpeBan, ymense pexu l[emap. Leg. A.
Barsegian (Armenian SSR, Yerevan, Gedar river gorge.
Leg. A. Barsegian) (ERE, 100764); Armenia, Ani
distr., near Anipemza, on the ruins of Ererujk basilica
(ERE, 181162); ApmCCP, Erermamzopckuii paiioH,
OKpecTHOCTH cena Apra, ckanel. Leg. SI. MynkupkansH
(Armenian SSR, Yeghegnadzor district, the neighborhood
of the village Arpa, rocks. Leg. Ya. Mulkidjanian) (ERE,
79893);

STAPHYLEACEAE Lindl.: Staphylea pinnata
L.. ApmCCP, HoembOepsinckuii paiion, JlamOanuHckuit
necxo3, CamaxJIMHCKOE JIECHUYECTBO, TpabOBBIN Jiec.
Leg. A. Kapamersa (Armenian SSR, Noyemberyan
district, Lambalu forestry, Sadakhlo forest range,
hornbeam forest. Leg. A. Karapetyan) (ERE, 58989);
ApMCCP, KupoBakan, botr. caxg. Leg. 3. I'abpudmsn,
A. Saxkyn (ArmSSR, Kirovakan, Bot. garden.
Leg. E. Gabriclyan, A. Yankun) (ERE, 108445);
ApMCCP, NmxeBanckuii paiion, cemo Ceskap. Leg. S
Mynkumkaasd, B. Manaksa (Armenian SSR, Idjevan
district, village Sevkar. Leg. Ya. Mulkidjanian, V.
Manakyan) (ERE, 81192);

TAMARICACEAE Link.: Myricaria alopecuroides
Schrenk.: Apmenusi, MmkeBanckuit paiion, CeBkapckuii
Jec, IpoMxo03, ymense KupaHi, BBepx 110 JIeBOMy 00pTY
pexu. Leg. 5. MynkumkansH, B. Manaksa (Armenia,
Ijevan district, Sevkar forest, industrial farm, Kirants
gorge, upstream on the left side of the river. Leg. Ya.
Mulkidjanian, V. Manakyan) (ERE, 81359); T. florida
Bunge: ApMmCCP, Merpu, HioBasiu, orporu MerpuHcKoro
xpebta. Cyxoe pycno. Leg. B. Manaksa (Armenian SSR,
Megri, Nuvadi, spurs of the Megri Ridge. Dry track.
Leg. V. Manakyan) (ERE, 78210); Distr. Nachitschevan,

TymaHsHCKUH pailoH, OKPECTHOCTU
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inter Djulfa et Darosham. Leg. A. Grossheim (ERE,
23616); T. hohenackeri Bunge: ApmCCP, Aprarmarckuii
paiioH, maccuB EpaHoc, BHyTpeHHee yllejbe B paioHe
wiotuHel. Opurana. Leg. A. Taxramksa, D. [abpuassH,
S1. Mynxwmkanss, B. AserucsH, A. IlorocsH (Armenian
SSR, Artashat district, Yeranos mountain range, inland
gorge arca of the dam. Frigana. Leg. A. Takhtajan, E.
Gabrielyan, J. Mulkidjanian, V. Avetisyan, A. Poghosyan)
(ERE, 69728); Apmenus, MerpuHCKIi paiioH, CKIOHBI
rop Haj cenom HroBamu, apueBoe pexakoniecbe. Leg. D.
labpuansin (Armenia, Meghri region, mountain slopes
above the village of Nuvadi, juniper woodlands. Leg. E.
Gabrielian) (ERE, 81377); T. kotschyi Bunge: ApmCCP,
OKPECTHOCTH ceja 30BalleH, BIOJIb KaHAla IO JICBOMY
Oepery peku A3zart, Hmxe wiotuHsl. Leg. H. ToxTyHm, B.
ManaxsH (Armenian SSR, near the village of Zovashen,
along the canal on the left bank of the Azat River,
below the dam. Leg. N. Goghtuni, V. Manakyan) (ERE,
104755); T. litwinowii Gorschk.: Apmenus, OkTeMOepsiH
X ceno Aiirepnnd (DUMHAI3UHCKUIN paiioH), COMSTHKOBAS
mycteiHA. Leg. A. Kponksuct, f. MynxmmxansH, A.
Taxtamksaa (Armenia, Hoktemberyan x Aigerlich
village (Echmiadzin district), Salsola type desert. Leg.
A. Cronquist, Ya. Mulkidjanian, A. Takhtajan (ERE,
104758); ApmCCP, EpeBan, ABaHckoe IIocce, yIIeIbe
pexu I'emap. Leg. JI. ApyTtionstH (Armenian SSR, Yerevan,
Avan Highway, Gedar river gorge. Leg. L. Harutyunyan)
(ERE, 81355); T. meyeri Boiss.: ApmCCP, okpectHOCTH
cena ApasznasH. Leg. H. T'oxtynu (Armenian SSR, near
the village of Arazdayan. Leg. N. Gokhtuni) (ERE,
125181); T. octandra Bunge: ApMCCP, Beaunckuit
pabion, Ypckuii xpebGert, Boime cema CypeHaBaH. Leg.
. Mynkumxkansa, A. Ilorocsa (Armenian SSR, Vedi
district, Urts ridge, above the village Surenavan. Leg.
Ya. Mulkidjanian, A. Poghosyan) (ERE, 110357); T.
ramosissima
okpecTHOocTH Tocenka Apapapt. Leg. D. Tabpuonsn
(Armenia, Ararat region, neighborhood of Ararart village.
Leg. E. Gabrielian) (ERE, 113944); Typxmenckas CCP,
Heitraycckuii  paiton. Leg. A. Ammposa (Turkmen
SSR, Deinaus district. Leg. A. Ashirova) (ERE, 37336);
T. smyrnensis Bunge: ApMCCP, cranmus Macuc x
Kapxyn, Ha 3acomennbsix Mectax. Leg. A. TaxramksH,
D. Tabpwansia, B. Aserucsn, A. IlorocsH (Armenian
SSR, Masis x Karhun station, on saline areas. Leg. A.
Takhtajan, E. Gabrielyan, V. Avetisyan, A. Poghosyan)

Ledeb.: Apmenus, Apaparckuii paiiol,

(ERE, 69729); ApmCCP, lapeneruc, Oeper peku Apma.
Leg. A. TaxramksH, D. I'abpuonsn, B. ArababsH, A.
[Morocsn (Armenian SSR, Darelegis, bank of the river
Arpa. Leg. A. Takhtajan, E. Gabrielyan, V. Agababyan,
A. Poghosyan) (ERE, 69752).

RESULTS
SALICACEAE Mirb.

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

Populus L.

Radzevich, 1950; Jonas, 1952; Erdtman, 1954,
Erdtman et al., 1961; Praglowski, 1962; Kynpusizosa,
1965; Avetisyan, Manukyan, 1966; Rowley &
Erdtman.1967; Richard, 1970b; Myachina et al., 1971,
Bassett et al., 1978; Kuprianova, Alyoshina, 1978;
Ryabkova, 1987; Valdes et al., 1987; Trigo & Fernandez,
1994; Jones et al., 1995; Beug, 2004; Tokarev, 2004;
I3r06a, 2005; Kapmiosuu u ap., 2015; Gajewski et al.,

2017; Kai-Qing Lu et al., 2018

(plate 1, phototable I)

Large deciduous trees. The number of species in
Armenia — 12.

Pollen grains are inaperturate, spheroidal or
irregular-spheroidal, often with a plica on the surface;
diameter of the pollen grain varies from 22,0 to 30,5 pum.
Exine 1,3-1,5 um, columellae separate, regularly spaced,
enlarged at the base and towards the ends (LM). Exine
ornamentation is granulate, granules of various sizes
and shapes, on the surface of pollen grains there are
separate zones devoid of sculptural elements (phototable
I, 3) (LM); exine ornamentation is perforate-echinate or
perforate-granulate; sometimes (P. euphratica) sculptural
elemens brought together, forming separate groups
(phototable I, 13); in P. nigra, perforation is replaced
with a fine reticulum (phototable. I, 18), in P. tremula
spinate or verrucate elements are slightly elongated and
curved (phototable I, 20) (SEM).
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Plate 1. Palynomorphological characteristics of some species of the genus Populus L.

Pollen Exine ornamentation
Species grain
P diameter LM SEM
(pm)
P. alba L. 25,5-30,5 granulate perforate-granulate-finely verrucate
P, bolleana Lauch 24,7-27,0 -/ - -
P. x canescens (Ait.) Smith 26,6-28,6 -/ - perforate-echinate
P, deltoides Marsh. 27,3-28.5 — /- -
P. euphratica Oliv. 232250 - sculptural elemens brought together, forming
separate groups
P. gracilis Grossh. 22,0-25.5 — /- -
P, nigra L. 25,5-30,1 — /- echinate-finely reticulate
P, tremula L. 23,6-26,5 -/ - perforate-echinate (verrucate)

17KV X2600

100U JSM3!

Phototable I. Pollen grains of some species of the genus Populus L.
1-7 — P. alba L. (1-4 — overall view, 5 — exine (LM), 6 — overall view, 7 — (SEM));
8 — P. x canescens (Ait.) Smith. (exine ornamentation (SEM)), 9-13 — P. euphratica (9-11 — overall view (LM),
12 — overall view, 13 — exine ornamentation (SEM)); 14-18 — P. nigra (14-15 — overall view, 16 — exine (LM), 17 —
overall view, 18 — exine ornamentation (SEM));
19-20 — P, tremula (19 — overall view, 20 — exine ornamentation (SEM))
(scale bar: 1-4, 10-11, 14-15 — 10 um)



Takhtajania, 2019, 5

47

Salix L.

Radzevich, 1950; Jonas, 1952; Erdtman, 1954;
Erdtman et al., 1961; Praglowski, 1962; Kuprianova,
1965; Avetisyan, Manukyan, 1966; Richard, 1970b;
Myachina et al., 1971; Surova, 1975; Rowley,
Erdtman.1967; Bassett et al., 1978; Kuprianova,
Alyoshina, 1978; Ryabkova, 1987; Valdes et al., 1987;
Kezina, 1988; Trigo & Fernandez, 1994; Jones et al.,
1995; Sekina et al., 1995; Wang & Chen, 2002; Willard
et al., 2004; Beug, 2004; Tokarev, 2004; Dzyuba, 2005;
Petruk, 2009; Babayi et al., 2012; Karpovich et al., 2015;

Gajewski et al., 2017

(plate 2, phototables II, III)
Trees or shrubs. The number of species in Armenia

—13.
Pollen grains are 3-zonocolpate, rarely 3-zono-

colp-porate (poroidate) (S. triandra L., S. wilhelmsiana
M. Bieb.), oblong (wide or narrow), in S. wilhelmsiana
M. Bieb. almost spheroidal; in polar view the outline is
roundish-3-lobed; polar axis 12,9-37,8 um, equatorial
diameter 10,1-28,2 pum, or 12.7-13.5 in diameter (S.
wilhelmsiana). Colpi are of medium length (S. alba
L.) or long, from narrow, almost slit-like to wide (even
within the same sample), the ends are slightly rounded or
pointed, colpus membrane is smooth or finely tubercular
(LM); apocolpium diameter 2,4-5,1 pm, mesocolpium
width 9,5-12,8 um. Pores are elliptical, not always clearly
defined, with uneven edges. Exine 1,2-1,3 um, columellae
separated, regularly spaced, enlarged towards the ends
(LM). Exine ornamentation is reticulate, the size of the
lumina decrease to the poles, as well as to the colpi (LM);
exine ornamentation is irregularly reticular, densely
arranged granules and verrucae are marked at the bottom
of the lumina, sometimes lumina muri are interrupted
(SEM).

Plate 2. Palynomorphological characteristics of some species of the genus Salix L.

L Colpus
Pollen grain size -
Species (Px E)' a%(i):l(;:gtl::n mesocolpium width
(um) (um) (um)

20,5-22,0

S. aegyptiaca L. X 4,8-5,2 9,9-10,7
19,0-19,5
22,5-37,8

S. alba L. 17 9’_‘22 5 6,5-7,0 8,6-10,0
22,6-27,2

S. caprea L. 0 6)-(17 . 6,8-7.3 10,2-11,4
22,5-28,2

S. excelsa S.G. Gmel. s 0)_(19 s 2,1-2,6 12,2-13,5
25,9-29.3

S. pentandroides A. Skvorts. s 0>_<23 6 4,1-53 10,2-12,8
S. purpurea L. 18’7;(24’5

(syn. S. elbursensis Boiss.) 42-5,3 10,1-11,5
12,6-15,7
. 18,0-18,9

S. triandra L. 16 2)-(16 o 2,8-3,5 11,3-12,6
12,9-13,5

. . . X
S. wilhelmsiana M. Bieb. 10,1-12,0 3.2-4,1 92-11,3
or
12,7-13,5 in diam.

' P — polar axis, E — equatorial diameter
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Phototable II. Pollen grains of some species of the genus Salix L.
1-8 — S. alba L. (1 — pollen grain from semipolar view, 2-5 — pollen grains from equatorial view, 6 — exine (LM),
7 — pollen grain from equatorial view (colpus), 8 — exine ornamentation (SEM)); 9-17 — S. caprea L. (9 — pollen
grain from semipolar view, 10 — pollen grain from polar view, 11-13 — pollen grains from equatorial view, 14 — exine
(LM), 15 — pollen grains from polar and equatorial view, 16 — pollen grain from equatorial view (colpus), 17 — exine
ornamentation (SEM)); 18-21 — S. purpurea L. (syn. S. elbursensis Boiss.) (18 — pollen grain from equatorial view
(mesocolpium), 19-20 — pollen grains from polar and equatorial view, 21 — exine ornamentation (SEM))
(scale bar: 6, 14 — 3 pum, 1-5, 9-13, 18 — 10 pm)
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Phototable III. Pollen grains of some species of the genus Salix L.

1-8 — S. excelsa S.G. Gmel. (1 — pollen grain from polar view, 2 — pollen grain from semipolar view, 3-5 — pollen
grains from equatorial view, 6 — exine (LM), 7 — pollen grain from equatorial view (colpus), 8 — exine ornamentation
(SEM)); 9-12 — S. pentandroides A. Skvorts. (9 — pollen grain from polar view, 10 — pollen grain from equatorial view

(LM), 11 — pollen grain from equatorial view (colpus), 12 — exine ornamentation (SEM)); 13-19 — S. wilhelmsiana
M. Bieb. (13-16 — pollen grain from equatorial view (13 — colpus with pore), 17 — exine (LM),
18 — pollen grains from polar and equatorial view, 19 — exine ornamentation (SEM))
(scale bar: 6, 17 — 3 um, 1-5, 9-10, 13-16 — 10 pum)
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SAPINDACEAE Juss. the outline is roundish-triangular; polar axis 14,5-15,8
um, equatorial diameter 17,9-19,1 um. Colpi are long,
The total number of genera in Armenia — 1. The number rather narrow, with slightly wavy edges, the ends are

of genera of trees and/or shrubs in Armenia — 1 slightly rounded; along the edges as well as in the center
of the colpi a thickening of the exine layer is observed
Koelreuteria Laxm. (phototable 1V, 2, 3); apocolpium diameter 6,8-7,5 um,

mesocolpium width 18,7-20,9 um. Ora are small, slightly

Meyer, 1976; Muller, Leenhouts, 1976; Acevedo-  beyond the limits of the furrows, with almost parallel

Rodriguez et al., 2011; Cao et al., 2016 edges, the ends are diffuse. Exine 1,2-1,4 pm, columellae

separate, rounded at the ends. Exine ornamentation is

K. paniculata Laxm. (phototable IV). Pollen grains striate-finely reticulae (LM); exine ornamentation is
are 3-zonocolp-orate, oblate in shape, in polar view perforate-striate; striac often branched (SEM).

3pm
—————

15kV  X3,700 S5pm 0251 19/AUG/4 g X3,700 S5pm 0250 19/AUG/14

Phototable I'V. Pollen grains of Koelreuteria paniculata Laxm.
1 — pollen grain from polar view, 2, 3 — pollen grain from semipolar view, 4 — exine (LM), 5 — pollen grain from
polar view, 6-7 — pollen grain from equatorial view (6 — colpus, 7 — mesocolpium), 8 — exine ornamentation (SEM)
(scale bar: 1-3 — 10 pm, 4 — 3 pum)

SMILACACEAE Vent. Erdtman, 1952; Bobrov et al., 1983; Valdes et al.,
1987; Furness, Rudall, 1999; Beug, 2004; Ferrufino,
The total number of genera in Armenia — 1. The number ~ Gymez-Laurito, 2004; Chen et al., 2006; Kodela, 2006;
of genera of trees and/or shrubs Furness et al., 2015
in Armenia — 1
Climbing dioecious shrubs. The number of species in
Smilax L. Armenia — 1.
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S. excelsa L. (phototable V). Pollen grains are
inaperturate, spheroidal, the outline is angularly-roundish;
diameter of pollen grains 21,0-23,5 um. Exine thin, 1,0-
1,2 um, columellae short, thick, with joined thickened

FKU %1308 8517 100U JSM3IS

heads. Exine ornamentation is spinose
and heteroverrucate between the spines (LM); exine
ornamentation is irregular needly-spinose, granulate-
verucate between spines (SEM).

irregularly

10.6U o135

%2680 8588

Phototable V. Pollen grains of Smilax excelsa L.
1 — overall view (LM), 2-3— overall view, 4 — exine ornamentation (SEM)

SOLANACEAE Juss.

The total number of genera in Armenia — 8. The
number of genera of trees and/or shrubs
in Armenia — 1

Lycium L.

Erdtman, 1952; Basak , 1967; Murry, Eshbaugh,
1971; Heusser, 1971; Kuprianova, Alyoshina, 1978;
Punt, Monna-Brands, 1980; Aetucsn, Mexaksix, 1987,
Valdes et al., 1987; El-Ghazaly, 1992; Jones et al., 1995;
Sekina et al., 1995; Bernardello, Lujan , 1997; Cabrera,
Cuadrado, 2007; Perveen, Qaiser, 2007; Hayrapetyan,
2008a, 2008b, 2008c, 2010

(tabmn. 1, pororadn. VI, VII)

Usually thorny shrubs. The number of species in
Armenia — 4.

Pollen grains are 3-zonocolp-orate (oroidate), oblong
(narrowly or widely) or almost spheroidal (L. depressum
Stocks, L. ruthenicum Murray), in polar view the outline
is 3-lobed or rounded-triangular; polar axis 17,9-25,5 um,
equatorial diameter 12,3-19,5 um. Colpi are long, from wide
to narrow, sometimes with almost parallel edges, the ends
are slightly narrowed, ornamentation of colpi membrane
is granulate-verrucate (SEM); apocolpium diameter 2,9-
5,6 wm, mesocolpium width 12,0-18,5 pum; in pollen of
L. barbarum, the presence of small geniculum' have been
marked (phototable VI, 14, 15). Ora are small, sometimes
barely beyond the limits of the colpi, roundish or lanceolate.
Exine 1,3-2.2 pum, columellae short, thin, thickened at the
base or at the ends (L. barbarum). Exine ornamentation
is striate, reticulate-striate (LM); exine ornamentation is
perforate-striate, striae short (L. anatolicum, L. barbarum),
perforate (or finely reticulate)-striate, striac short (L.
depressum) or regularly finely reticulate, densely perforate
to the poles, along the colpi edges exine ornamentation is
psilate (L. ruthenicum) (SEM).

1 Geniculum (genicula — pl.) — a bulge in the equatorial exine of the colpus, as a rule, associated with a separation of
ectexine from endexine and the breaking of the latter (Potonie 1934; Punt et al. 2007).
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For L. anatolicum a significant amount (up to 50-60%) of sterile pollen grains was noted.

15kV  X3,700 Spm 0400 25/AUG/14

[Bkv  X3,700 @R&um 0399 AUG/14

15kV  X3,500 m 0403 25/AUG/14

Phototable VI. Pollen grains of some species of the genus Lycium L.
1-8 — L. anatolicum A. Baytop et R. Mill. (1-4 — pollen grains from equatorial view (LM), 5 — pollen grain from
polar view, 6 — pollen grain from equatorial view (colpus), 7 — overall view,

8 — exine ornamentation (SEM)); 9-16 — L. barbarum L. (9-10 — pollen grains from polar view, 11-12 — pollen
grains from equatorial view, 13 — exine (LM), 14 — pollen grain from polar view, 15 — pollen grains from equatorial
(colpus) and semipolar view, 16 — exine ornamentation (SEM))

(scale bar: 1-3,9-12 — 10 um, 13 — 3 pm)
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5KV X3,000 Spm  O&{8 | 26/AUGI4

15kV  X3,000 SumEta19TRs/ALG/ 14 " 15KV X3,300 Spm

15KV X1,800 10pm 0414 25/AUGH4 sum 0415 25/AUGH4

KV, . X5,500 2pm P 15kV  X10,000 1pm 0412 25/AUG/14

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

1-7 — L. turcomanicum Turcz. Stocks (syn. L. depressum Stocks) (1-3 — pollen grains from equatorial view (LM), 4 —
pollen grains from polar and equatorial view, 5 — pollen grain from equatorial view (mesocolpium), 6 — pollen grains
from polar view, 7 — exine ornamentation (SEM)); 8-16 — L. ruthenicum Murray (8-9 — pollen grains from polar
view, 10-11 — pollen grains from equatorial view (10 — colpus, 11 — mesocolpium) (LM), 12 — overall view, 13-
14 — pollen grains from equatorial view (13 — colpus, 14 — mesocolpium), 15 — pollen grains from polar view (colpi
ornamentation), 16 — exine ornamentation (SEM))

(scale bar: 1-3, 8-11 — 10 um)
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Plate 3. Palynomorphological characteristics of some species of the genus Lycium L.

Pollen grain size Colpus Exine ornamentation
Species Px E) ; ;
P ( ‘flpocolplum me.socolplum LM SEM
(pm) diameter (um) | width (um)
L. anatolicum
A. Baytop et R. 22,4-23,0 reticulate- | perforate-striate, striae
0 X 3,5-5,6 12,0-13,5 . h
Mill. 12,3-15,5 striate short
21,0-23,5
L. barbarum L. X 2,9-4,8 12,5-15,9 striate -/ -
17,4-19,5
17,9-22,5
L. depressum X perforate (or finely
Stocks 15,4-18.,5, 3,2-5,5 16,8-18.5 —// - reticulate)-striate, striac
or short
17,4-18,2 in diam.
23,6-25,5
L. ruthenicum X finel regularly finely
Murray 19,7-22,0, 3,6-3,8 12,6-16,8 . Y reticulate, densely
reticulate
or perforate to the poles
18,2-19,1 in diam.

STAPHYLEACEAE (DC.) Lindl.

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

Staphylea L.

Erdtman, 1952; Avetisyan, Mekhakyan, 1973; Kuprianova,
Alyoshina, 1978; Dickison, 1987; Harris et al., 2016

S. pinnata L. (phototable VIII). Pollen grains are
3(4)-zonocolp-orate, from broadly ellipsoidal to oblate-

21KV X1700

spheroidal, in polar view the outline is 3(4)-angular; polar axis
27,5-35,9 um, equatorial diameter is 34,5-37,0 um. Colpi are
long, wide, the ends are slightly pointed; a thickening of the
exine layer is noted along the edges of the colpi, and in the
corners of the intersection of the colpi and ora; apocolpium
diameter 7,5-9,1 pm, mesocolpium width 22,5-25,1 pm. Os
are large, elliptical, the ends are mostly diffuse; ora length
9,2-12,5 pum, ora width 5,0-8,3 um. Exine 1,6-1,8 pum,
columellae with large, rounded heads. Exine ornamentation
is irregularly-reticulate, towards the apocolpiums is foveate
(LM); exine ornamentation is irregularly reticulate-foveate,
lumina muri are thick, muri vary in size (SEM).

DGR L S
X109085 BS508s. ‘L. 0U-JSMIT

Phototable VIII. Pollen grains of Staphylea pinnata L.
1 — pollen grain from semipolar view, 2-3 — pollen grain from semiequatorial view (2 — aperture, 3 — mesocolpium),
4 — pollen grain from equatorial view (exine thickening around

the colpi), 5 — exine (LM), 6 — overall view, 7 — exine ornamentation (SEM)
(scale bar: 1-4 — 10 pm, 5 — 3 pm)
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TAMARICACEAE Link

The total number of genera in Armenia — 3. The number of
genera of trees and/or shrubs in Armenia — 2

Mpyricaria Desv.

Erdtman, 1952; Erdtman et al., 1961; Avetisyan,
Manukyan, 1966; Kuprianova,
Alyoshina, 1978; Qaiser, Perveen, 2004

Shrub up to 2 m tall. The number of species in Armenia — 1.

15kV  X2,200 10pm 0423 25/AUGHM4

15kV  X3,700

M. alopecuroides Schrenk (syn. M. germanica C. A.
Mey.) (phototable IX). Pollen grains are 3-zonocolpate,
broadly ellipsoidal, in polar view the outline is roundish;
polar axis 18,7-22,0 um, equatorial diameter 14,5-16,5
um. Colpi are long, not wide, or narrow, with uneven
edges and pointed ends, apocolpium diameter 3,5-4,4
um, mesocolpium width 10,0-12,5 um. Exine 1,2-1,3
um, columellae thin, regularly spaced, with rounded
heads. Exine ornamentation is regularly reticulate (LM);
exine ornamentation is perforate-plicate (SEM).

0422 25/AUGHM4 15kV  X3,700 Spm 0427 25/AUG/14

Phototable IX. Pollen grains of Myricaria alopecuroides Schrenk
1 — pollen grain from polar view, 2-3 — pollen grain from semipolar view, 4 — exine, 5-6 —pollen grain from
equatorial view (5 — colpus, 6 — mesocolpium and exine ornamentation) (LM), 7 — exine ornamentation, 8§ — overall
view, 9-10 — pollen grain from equatorial view (9 — colpus, 10 — mesocolpium) (SEM)
(scale bar: 1-3, 5,6 — 10 pm, 4 — 3 um)

Tamarix L.

Erdtman, 1952; Nair, 1962; Avetisyan, Manukyan,
1966; Baum et al., 1970; Kuprianova, Alyoshina, 1978;
Trigo & Fernandez, 1994; Jones et al., 1995; Sekina et
al., 1995; Beug, 2004; Qaiser, Perveen, 2004, Elkordy,
Faried, 2017; Kai-Qing Lu et al., 2018

(plate 4, phototable X)

Small trees or shrubs. The number of species in
Armenia — 9.

Pollen grains are 3-zonocolpate, broadly ellipsoidal,
in polar view the outline is 3-lobed; polar axis 12,4-
20,1 um, equatorial diameter 10,2-17,0 pm. Colpi are
long, narrow, sometimes almost slit-like, with uneven
edges, pointed at the ends; apocolpium diameter 1,9-
3,8 um, mesocolpium width 5,3-10,1 pm. Exine 1,2-1,4
um, columellae are thin, regularly spaced, with rounded
heads. Exine ornamentation is fnely reticulate (LM);
exine ornamentation is represented by variations of
reticulate ones (plate 4) (SEM).



56 Takhtajania, 2019, 5

| i o o
s~ ":!1 L

Pl 7Ky %1008 BS514

17KV X26080 8515 18.8U JSNM3S

B
(P117cy x2600  0ces T 1WED R = {9k

18 17KV %2600 8610 18.8U JSN3S

Phototable X. Pollen grains of some species of the genus Tamarix L.

1-2 — T florida Bunge (1 — overall view, 2 — exine ornamentation (SEM)); 3-8 — 7. hohenackeri Bunge (3 — exine, 4-6
—pollen grain from equatorial view (4 — colpus, 5 — mesocolpium) (LM), 7 — pollen grain from polar view, 8 — exine
ornamentation (SEM)); 9-13 — 7. kotschyi Bunge (9 — pollen grain from polar view, 10-11 — pollen grain from equatorial view
(LM), 12— overall view, 13 — exine ornamentation (SEM)); 14-15 — T. octandra Bunge (14 — pollen grain from equatorial
view, 15 — exine ornamentation (SEM)); 16-17 — T. ramosissima Ledeb. (16 — pollen grains from equatorial view, 15 — exine
ornamentation (SEM)); 18-19 — T smyrnensis Bunge (18 — overall view, 19 — exine ornamentation (SEM))

(scale bar: 3 — 3 um, 4-6, 9-11 — 10 pum)
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Plate 4. Palynomorphological characteristics of some species of the genus Tamarix L.

Colpus Exine ornamentation
Pollen grain
Species size apocolpium | mesocolpium
(PXE) diameter width LM SEM
(um) (um) (pm)
. 14,5-18,5
I. florida Bunge X 2,3-3,1 5,3-8,7 finely reticulate reticulate- foveate
10,2-13,4
. 14,5-20,0
T. hohenackeri Bunge « 2938 7.5-8.9 - -
12,5-16,9
. 15,8-16,7 . .
T. kotschyi Bunge < 2532 6.2-7.9 e irrri%:ll;aiy-rrieéf;lzte;
10,5-15,8 4 Hr Hexuou
.. .. 17,0-18,0
T. litwinowii Gorschk. X 3.1-3.7 5975 - B
14,2-15,5
L 18,5-20,0
T. meyeri Boiss. X 2738 7.1-83 - B
12,7-14,5
16,8-18,0
T octandra Bunge X 2,5-3,5 8,7-10,1 —// - plicate-reticulate
16,5-17,0
. . 17,9-20,1 irregularly-reticulate,
T ramosissima_ Ledeb. X 3,2-3,5 6,5-8,9 — /- sometimes psilate
11,5-14,7 around the colpi
T smvrnensis Bunee 12,4-14,5 irregularly-reticulate,
- Smy & X 1,9-2,5 7,5-8.9 /- finely reticulate
11,7-12,9 around the colpi
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