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POLLEN OF TREES AND SHRUBS
OF ARMENIA
(ANGIOSPERMAE. X. Rosaceae. Genera
Crataegus, Cydonia, Malus, Mespilus, Padus,
Persica, Prunus)

Pollen morphology of 21 species of Armenian
trees and shrubs from the genera Crataegus L., Cy-
donia Mill., Malus Mill., Mespilus L., Padus Mill.,
Persica Mill., Prunus L. (family Rosaceae Juss.)
was studied using light microscopy (LM) and scan-
ning electron microscopy (SEM).

Pollen morphology, trees, shrubs, LM, SEM

Cwyjpwwbunmywu U. U., Unipurywu U. <.
Cwjwuwmwuh Sdwnbph b pthtph ubpYwjw-
gnighsubiph  dSwnYwihnant nunufuwuppne-
pjniup (Angiospermae. X. Rosaceae. Cratae-
gus, Cydonia, Malus, Mespilus, Padus, Persica,
Prunus gbtintpp): Lnwwphu (LU) L ulwub-
pwihtu ElGYwnpnuwipu (UEU) dwupwnhwnwy-
ubiph oqunigjwdp nwnwuwuppyby £ <wjwu-
wnwuh nbunpndinpwih Crataegus L., Cydonia
Mill., Malus Mill., Mespilus L., Padus Mill.,
Persica Mill., Prunus L. (Rosaceae Juss. puwn.)
gbinphtu wwwlwunn 21 wmbuwlubph dwnyw-
thnant dnpbninghwi:

Ownljwihnynt dnpdningpw, dwnbip, pihtnp, LU,
UEU

AiipanetrssH A. M., Mypaasia A. I. MopdoJo-
rusl NbUIBIBI iepeBbeB U KYCTAPHUKOB ApPMeHUHU
(Angiospermae. X. Rosaceae. Ponbl Crataegus,
Cydonia, Malus, Padus,
Prunus). C nmomomsio cseroBoro (CM) m ckaHu-
pytomiero amekTpoHHOro (COM) MHKpPOCKOIIOB U3-
ydeHa mbliblia 21 BuAa JepeBbEB M KYCTAPHHUKOB

Mespilus, Persica,

Apmennn u3 ponoB Crataegus L., Cydonia Mill.,
Malus Mill., Mespilus L., Padus Mill., Persica
Mill., Prunus L. (cem. Rosaceae Juss.)

Mopdgonozus neiivysl, depesws, kycmapruku, CM, COM

The results of investigation of pollen morphol-
ogy of 21 representatives of Armenian trees and
shrubs relating to the genera Crataegus L., Cydonia
Mill., Malus Mill., Mespilus L., Padus Mill., Per-

sica Mill., Prunus L. (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) and Ye-
revan State University (ERCB).

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: Crataegus x armena Po-
jark.: Apmenus, A3u30exoBKuil paiioH, [kepMmyk.
Leg. 5. Mynkumkanasta (Armenia, Azizbekov dis-
trict, Jermuk. Leg. Ya. Mulkidzhanyan) (ERE,
73971); ApmCCP, okomno cena JInuk, 2080 M H.y.M.
Leg. C. Tymansu (ArmSSR, near the village of Li-
chk, 2080 m above sea level. Leg. S. Tumanyan)
(ERE, 34811); C. atrofusca (Steven ex K. Koch)
Kassumova; ApmCCP, IllammaguHckuii pailioH,
ceno Bepun Arman, romep, nec-can (ArmSSR,
Shamshadin district, the village Verin Agdan,
barns, forest-garden). Leg. Ya. Mulkijanian (ERE,
84694); Apmenus, Hwke MmkeBana, Oeper pexu
Axcradpr (Armenia, below Ijevan, Akstafa riv-
er bank). Leg. A. Takhtadzian (ERE, 26489); C.
caucasica K. Koch: Apwmenus, AummxaHckuid
3alOBEAHUK, J[MamKaHCKOe JIECHUYECTBO, 15 KM
B cTopoHy TaH3yT, 10.-3- ckioH. Leg. H. Mkprusin
(Armenia, Dilijan Reserve, Dilijan Forestry, 15
km towards Tanzut, south-west slope. Leg. N.
Mkrtchyan) (ERE, 71126); ApmCCP, MukostHCKMit
paiion, Mexny cenamu [rommnys m Kapymumyr
Leg. 5. Mynkumkansa (ArmSSR, Mikoyan dis-
trict, between the villages Guliduz and Kavush-
lug. Leg. Ya. Mulkidzhanyan) (ERE, 84645); C.
eriantha Pojark.: ApmCCP, Kadanckuii paiioH,
[MInkaxoxckui 3amopnuuk, IlokTyp-Ta3. Leg.
M. TIpuropsa (ArmSSR, Kafan district, Shika-
hokh reserve, Shyuktur-taz. Leg. M. Grigoryan)
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(ERE, 84661); C. meyeri Pojark.: ApmCCP, 10.-3.
3anre3yp, 6acceH peku Merpudaii, MeXIy CEIIOM
Kypuc u ropoii Xomwmm-mar. Leg. . AcnansH
(ArmSSR, southwest Zangezur, the Meghrichay
river basin, between the village Kuris and Mount
Khoshli-dag. Leg. S. Aslanyan) (ERE, 84719);
ApMCCP, Koraiikckuii ~ pailloH, OKPECTHOCTH
moHacTeipss lexapa. Leg. A. Taxramksx, DO.
l'abpusnsan, B. Aperucsn (ArmSSR, Kotayk dis-
trict, the vicinity of the monastery Geghard. Leg. A.
Takhtadzhyan, E. Gabrielyan, V. Avetisyan) (ERE,
84724); C. orientalis Pall.: HaxuueBanckas ACCP,
BEpX PEKH AJIMHIKH, 3amajJHbld CKIIOH, TOpHas
crenb (Nakhichevan ASSR, top of the Alinji Riv-
er, western slope, mountain steppe). Leg. J. Mulki-
janiain, A. Pogosian (ERE, 84681); C. pentagyna
Waldst. & Kit. ex Willd.: ApmCCP, UmxeBaHckmit
paiion, CeBKapCcKMi JI€C03aBOJl, OKPECTHOCTHU
mocta CpaHi, c.-B. ckioH. Leg. SI. MynkumKkansH
(ArmSSR, Ijevan district, Sevkar timber factory,
neighborhood of Sranz bridge, north-east slope.
Leg. Ya. Mulkidzhanyan) (ERE, 122048); C. ponti-
ca K. Koch: Apmennst, CIOHUK, OKPECTHOCTH Cela
BarpaBap. Leg. M. Capkucsin (1u4Hbie cOOpBI)
(Armenia, Syunik, surroundings of Vagravar vil-
lage. Leg. M. Sargsyan (personal collections)); C.
pseudoheterophylla Pojark.: HaxuueBan, Opayban
(Nakhichevan, Ordubad). Leg. G. Ter-Minassian
(ERE, 26479); ApmCCP, AOGoBsHCKHI paiioH,
okpecTHOCTH MOHacThIpst I'exapa (ArmSSR, Abovy-
an district, vicinity of Geghard monastery). Leg. A.
Pojarkova (ERE, 84678); C. rhipidophylla Gand.:
Apwmenus, Epesan, Hopk. Leg. O. ['abpuansn (Ar-
menia, Yerevan, Nork. Leg. E. Gabrielyan) (ERE,
82581); ApmCCP, lllammraguHCKHA paiioH, Celo
Axcy. Leg. A. TlosprkoBa (ArmSSR, Shamshadin
district, Ahsu village. Leg. A. Pojarkova) (ERE,
84156); ApMCCP, XocpoBckuii 3alOBEIHUK,
KakaBabGepackuii yuactok, 1575 m n.y.m. Leg. M.
Capxucsin (ArmSSR, Khosrov Reserve, Kakavab-
erd plot, 1575 m above sea level. Leg. M. Sargsyan)
(ERE, 169636); C. tournefortii Griseb.: ApmCCP,
HoemoOepsiHckuii pabion, ceno Korurex X omyiika
myooBoro neca. Leg. SI. Mymkmmkansa (ArmSSR,
Noyemberyan region, the village Kotigekh x edge
of the oak forest. Leg. Ya. Mulkidzhanyan) (ERE,
84637); C. x ulotricha Pojark.: Armenia, Sjunik
province, road from Goris to Tatev, northern slope
of Vorotan gorge, near pavillon. Leg. G. Fajvush,

K. Tamanyan, E. Vitek (ERE, 173352); C. x zange-
zura Pojark.: ApmCCP, 3amresyp, Kadanckuit
paiioH, [llnkaxoxckuil 3anoseanuk, Jamiakmy. Leg.
M. T'puropsin (ArmSSR, Zangezur, Kafan district,
Shikahokh reserve, Dallaklu. Leg. M. Grigoryan)
(ERE, 84626); ApmCCP, 3anresyp, Kadaunckuii
paiion, [IIukaxoxckuil 3anoBeanuk, Jannakiy. Leg.
M. I'puropsa (ArmSSR, Zangezur, Kafan district,
Shikahokh reserve, Dallaklu. Leg. M. Grigoryan)
(ERE, 84630); Cydonia oblonga Mill.: ApmCCP,
Epesan, Hopk, B camax. Leg. DO. [aOpwmamsa
(ArmSSR, Yerevan, Nork, in the gardens. Leg. E.
Gabrielyan) (ERE, 169696); ApmCCP, Merpunckuit
pation, cemo IlIBaHMm30p, JIEBBI OOPT YIIEIHS.
Leg. P. Kapanersn, ILI. Acnansia (ArmSSR, Megh-
ri district, Shvanidzor village, the left side of the
gorge. Leg. R. Karapetyan, S. Aslanyan) (ERE,
66593); ApmCCP, EpeBanckuii boranuueckuii can.
Leg. E. M. Aerucsa (iauunble coopsl) (ArmSSR,
Yerevan Botanical garden. Leg. E. M. Avetisyan
(personal collections)); Malus domestica Borkh.**:
Flora of Poland, Koziniec, near Wadorvice. Leg. 1.
Zelazny (ERE, 80297); M. orientalis Uglitzk. ex
Juz.: Apmenus, EpeBanckuii boranuueckuii cap,
yuacTok “Apmsackor duoper”. Leg. A. Aiipanetsia
(mmuabie cOophl) Armenia, Yerevan Botanical Gar-
den, “Armenian Flora” site. Leg. A. Hayrapetyan
(personal collections)); ApmCCP, HoembepsiHCcKmit
pation, JlamOanWHCKHUIT 5TecxX03, TpaOOBBIA JieC.
Leg. P. Kapanersin, . Mynkumkansa (ArmSSR,
Noyemberyan region, Lambalu forestry, hornbeam
forest. Leg. R. Karapetyan, Ya. Mulkidzhanyan)
(ERE, 66943); Mespilus germanica L.: ApmCCP,
OacceifH pexu Merpu-uaii, mpaBblii OOPT YIIENbS
(ArmSSR, Meghri Chai river basin, starboard
side of the gorge). Leg. A. Doluchanov (ERE,
39417); ApmCCP, Kadanckuii pation, bapracckuii
3aka3HuWK, ceno llaB, 1500 M m.ym. Leg. M.
I'puropsn (ArmSSR, Kafan district, Bartass re-
serve, Tsav village, 1500 m above sea level Leg. M.
Grigoryan) (ERE, 165900); Padus avium Mill. (=
P. racemosa (Lam.) Gilib.): ApmCCP, Jlapauunuyar,
nec, ceBepo-BocTouHbld ckioH. Leg. T. Ky3pmun
(ArmSSR, Darachichag, forest, northeastern slope.
Leg. T. Kuzmin) (ERE, 21026); OxpectHocTH
Ixenan-oriel, B secy. Leg. A. b. lllenkoBHUKOB
(The surroundings of Jalal-oglu, in the forest. Leg.
A. B. Shelkovnikov) (ERE, 21033); ApmCCP,

L* _ cultivated spesies
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I'yrapkckuii paiioH, ceno MapraoBuT, CeBEpHBIE
CKJIOHBI TOpbI Texkiep, 3apociu  POJOACHIPOHA.
Leg. B. Manaksn, C. Ilputep (ArmSSR, Gugark
district, the village of Margaovit, the northern
slopes of Mount Tezhler, tangle of rhododendron.
Leg. V. Manakyan, S. Priter) (ERE, 117648);
Persica vulgaris Mill.*: ApmCCP, EpeBanckuit
Boranndeckwmii caj, ygacTok ~ApMSHCKOH (BIopsI‘.
Leg. B. Aperucsn (ArmSSR, Yerevan Botanical
Garden, “Armenian Flora” plot. Leg. V. Aveti-
syan) (ERE, 68358); ApmCCP, Benunckuii paiioH,
TopoBan. Leg. A. Memuksa (ArmSSR, Vedi dis-
trict, Horovan. Leg. A. Melikyan) (ERCB, 11516);
Prunus divaricata Ledeb.: Apmenus, EpeBanckuii
Borannueckuii can, yaactok ’ApMsSHCKOH (BraopsI®.
Leg. JI. Manyksn (Armenia, Yerevan Botani-
cal Garden, “Armenian Flora” plot. Leg. L. Ma-
nukyan) (ERE, 75783); Apwmenus, EpeBanckuii
Boranunueckuii caj, yuactok ApmsiHCKOH (BiaopbI®.
Leg. A. Aiipanerssin (nmunble cOopbl) (Armenia,
Yerevan Botanical Garden,
plot. Leg. A. Hayrapetyan (personal collections);
P spinosa L.. ApmCCP, Ap3HuHCKOE yIIEnbe, B

“Armenian Flora”

noxOune. Leg. H. Tpouwnxuit (ArmSSR, Arzni
gorge, in a hollow. Leg. N. Troitsky) (ERE, 26735);
ApMCCP, Exernagzopckuil pailoH, MOHACTBIPh
Cnurakasop, 1800-2000 m H.y.M. Leg. H. Xanmxsu
(ArmSSR, Yeghegnadzor district, Spitakavor mon-
astery, 1800-2000 m above sea level Leg. N. Khan-
jyan) (ERE, 113321).

RESULTS

Crataegus L.
Jonas, 1952; Avetisyan, Manukyan, 1958; Reitsma,
1966; Demchenko, 1967; Byatt, 1976; Kuprianova,
Alyoshina, 1978; Eide, 1981; Kocon, Muszynski,
1982; Fedoronchuk, Savitskii, 1985; Hebda et al.,
1988; Hedba, Chinnappa, 1990; Christensen, 1992;
Jones et al., 1995; Donmez, 2008; Konyar & Dane.
2012; Hayrapetyan et al., 2015; Wronska-Pilarek et al.,
2013; Perveen, Qaiser, 2014; Karpovich et al., 2015
(plate 1, phototables I-V)

Trees or shrubs.The number of species in Arme-
nia — 22,

Pollen grains 3(4)-zonocolp-poroidate (porate),
from oblong to oblate, outline in polar view round-
ed-3(4)-angular or rounded-3(4)-lobed; polar axis
18,5-32,2 um, equatorial diameter 14,5-33,6 pm. Colpi
sometimes geniculate, long, with thickened edges and
with rounded or pointed, sometimes anastomosing ends
(synaperturate) (C. atrofusca (Steven ex K. Koch) Kas-
sumova; C. orientalis Pall., C. pontica K. Koch); colpus
membrane ornamentation from almost smooth to dense-
ly granular (C. x armena Pojark.), sometimes granules
are located exclusively along the middle part of the colpi
(C. orientalis Pall., C. rhipidophylla Gand.); apocolpium
diameter 3,8-8,4 um, mesocolpium width 12,5-22,8 um.
Pores usually weakly expressed, almost circular. Exine
1,3-2,1 um, columellae separate, with rounded ends. Ex-
ine ornamentation finely striate or finely reticulate-striate
(LM), exine ornamentation is represented with varia-
tions of striate sculpture (SEM).



80

Takhtajania, 2020, 6

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

Colpus Exine ornamentation
Pollen
grain size apocol- mesocol-
. (Px E)! pium di- pium
Species (um) ameter width M SEM
(um) (nm)
18,5-23,2 striate, perforate-striate,
C. x armena Pojark. X 4,5-7,3 18,2-20,4 reticulate- striae short,
18,1-29,8 striate sinuous
18,7-25,5
C. atrofusca (Steven ex « 6.8-8.2 183-21.0 | finely striate perforate-ﬁpely
K. Koch) Kassumova sinuously plicate
17,9-28,5
19.4-23.5 erforate-striate
C. caucasica K. Koch X 4,5-6,2 17,4-18,3 finely striate P striae short ’
23,6-32,4
23,5-25,3 finely striate
C. eriantha Pojark. X 74-82 | 16,8-18,1 i hort -
18.7-22.8 striae short
26,8-31,4 finely sinuously striate,
C. meyeri Pojark. X 3,8-5.6 18,6-22.4 reticulate- striae short,
23,2-25,2 striate often branched
22,2-32,2 finely striate, plicate-
C. orientalis Pall. X 4,8-7,8 18,4-21,2 reticulate- striate, striae
22,8-33,6 striate short
23,5-28.8 finely
¢ pentagyna Waldst. & X 3,8-42 | 17,8208 | reticulate- -
) ) 20,2-25,4 striate
21,8-25,7 . .
C. pontica K. Koch X 8,0-83 | 17,221,0 finely plicate-striate,
reticulate striae short
19,2-23.4
22,1-25,2 finely perforate-
[C;(')Z; iiudoheterop hylla X 4,5-6,2 16,8-18.5 reticulate- sinuously striate,
Jark. 17,6-20,2 striate striae short
23,6-26,4 finely perforate-striate,
C. rhipidophylla Gand. X 7,9-8,4 14,2-16,4 reticulate- striae short,
14,5-22.4 striate often branched
23,2-25,1 finely
C. tournefortii Griseb. X 3,8-5,1 12,5-14,7 reticulate- -
14,8-18.2 striate
22,5-27,9 finel sinuously striate,
C. x ulotricha Pojark. X 4,5-7,3 18,2-21,3 reticulite striae short,
17,6-20,2 often branched
21,0-23,8 finel plicate-striate,
C. x zangezura Pojark. X 4.4-6,4 15,6-17.,8 . ly striae short
15.2-24.4 reticulate

1P - polar axis, E - equatorial diameter




Takhtajania, 2020, 6 81

17KV xi3@@ 8433

Phototable 1. Pollen grains of some species of the genus Crataegus L.

1-7 — C. x armena Pojark. : 1, 2 — pollen grains from polar view (1 — coplus membrane ornamentation,
marked by arrow), 3 — pollen grain from semipolar view, 4 — pollen grain from equatorial view (colpus,
thickening of colpi edges, marked by arrow) (LM), 5 — pollen grains from polar and equatorial view, 6 — pol-
len grain from equatorial view (colpus), 7 — exine ornamentation (SEM); 8-16 — C. atrofitsca (Steven ex K.
Koch) Kassumova: 8, 9, 13 — pollen grains from polar view, 10-12, 14 — pollen grain from equatorial view
(11 — colpus with geniculum, 14 — mesocolpium) (LM), 15 — pollen grains from polar and equatorial view
(syncolpate pollen, marked by arrow), 16 — exine ornamentation (SEM) (scale bar: 1-4, 8-14 — 10 pum)
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Phototable II. Pollen grains of some species of the genus Crataegus L.
1-6 — C. caucasica K. Koch: 1 — pollen grain from equatorial view, 2, 3 — pollen grains from polar view,
4 — exine (LM), 5 — pollen group, 6 — exine ornamentation (SEM); 7-11 — C. eriantha Pojark.: 7, 8 — pol-
len grains from polar view, 9-11 — pollen grain from equatorial view (9, 10 — colpus, 11 — mesocolpium)
(LM); 12-17 — C. meyeri Pojark.: 12, 13 — pollen grains from polar view, 14, 15 — pollen grains from
equatorial view (LM), 16 — pollen group, 17 — exine ornamentation (SEM)
(scale bar: 1-3, 7-15— 10 um, 4 — 3 um)
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Phototable III. Pollen grains of some species of the genus Crataegus L.
1-9 — C. orientalis Pall.: 1, 2 — pollen grains from polar view, 3, 4 — pollen grain from semipolar view (3
— syncolp, 4 — coplus membrane ornamentation, marked by arrows), 5-7 — pollen grains from equatorial
view, colpi (5 — thickening of colpi edges marked by arrows, 7 — exine ornamentation) (LM), 8 — pollen
grains from polar and equatorial view, 9 — exine ornamentation (SEM); 10-14 — C. pentagyna Waldst. &
Kit. ex Willd.: 10 — pollen grain from polar view, 11-14 — pollen grains from equatorial view (14 — colpus
with geniculum, marked by arrow) (LM) (scale bar: 1-7, 10-14 — 10 um)
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Phototable VI. Pollen grains of some species of the genus Crataegus L.

1-9 — C. pontica K. Koch: 1, 2 — pollen grains from polar view (2 — syncolp), 3 — exine, 4 — pollen grain

from semipolar view (exine ornamentation), 5, 6 — pollen grains from equatorial view ( 5 — exine orna-

mentation) (LM), 7 — pollen grain from equatorial view (mesocolpium), 8, 9 — pollen grains from polar
view (8 — 3-aperturate, 9 — 4-aperturate pollen grains) (SEM); 10-15 — C. pseudoheterophylla Pojark.: 10,

11 — pollen grains from polar view, 12, 13 — pollen grain from equatorial view (13 — thickening of colpi

edges, marked by arrows) (LM), 14 — pollen group, 15 — exine ornamentation (SEM); 16-23 — C. rhip-

idophylla Gand.: 16-18 — pollen grains from polar view, 19-21 — pollen grain from equatorial view (19
— coplus membrane ornamentation and 21 — colpus with geniculum, marked by arrows (LM), 22 — pollen

grain from equatorial view (colpus) 23 — exine ornamentation (SEM)
(scale bar: 1, 2, 4-6, 10-13, 16-21 — 10 um, 3 — 3 pm)



Takhtajania, 2020, 6 85

L '@.
i i o
1 =X 2

2
&)

S

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

1-3 - C. tournefortii Griseb.: 1 — pollen grain from polar view, 2 — pollen grain from semipolar view, 3
— pollen grain from equatorial view (LM); 4-11 - C. x ulotricha Pojark.: 4-7 — pollen grains from polar
view, 8 — pollen grain from equatorial view (LM), 9 — pollen grain from polar view, 10 — pollen grain
from equatorial view (mesocolpium), 11 — exine ornamentation (SEM); 12-19 — C. x zangezura Pojark.:
12 — pollen grain from polar view, 13-15 — pollen grains from equatorial view (13 — colpus with genicu-
lum, marked by arrow) (LM), 16 — pollen grain from polar view, 17, 18 — pollen grains from equatorial
view (17 — mesocolpium, 18 — colpus), 19 — exine ornamentation (SEM)

(scale bar: 1-8, 12-15 — 10 pum)
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Cydonia Mill.
Avetisyan, Manukyan, 1958; Demchenko, 1967;
Abrahamian, 1978

Shrubs or trees. The number of species in Ar-
menia — 1.

C. oblonga Mill. (phototable VI). Pollen grains
3(4)-zonocolp-poroidate (porate), almost spheroi-
dal or oblate in shape, outline in polar view round-
ed-triangular; polar axis 32,8-41,3 pum, equatorial

15kV ~ X2,700 1o0pm 0311 15kV

X2,700 10pm

diameter 38,5-41,0 um. Colpi long, not wide, the
ends slightly rounded; apocolpium diameter 7,0-
7,5 pm, mesocolpium width 18,4-25,5 um; colpus
membrane ornamentation heteroverrucate (SEM).
Pores usually weakly expressed, with laciniate mar-
gins. Exine 1,3-1,6 pm, columellae separate, regu-
larly spaced, with rounded ends, sometimes paired
together at the ends (phototable VI, 3). Exine orna-
mentation densely finely granulate (LM), exine or-
namentation perforate-finely striate (SEM).

0309

Phototable VI. Pollen grains of Cydonia oblonga Mill.

1 — pollen grain from polar view, 2 — pollen grain from equatorial view (mesocolpium), 3 — exine,
columellae (marked by arrows) (LM), 4, 5 — pollen grains from equatorial view (4 — colpus with verrucate
membrane, marked by arrows, 5 — mesocolpium), 6 — exine ornamentation (SEM)

(scale bar: 1,2 — 10 pm, 3 — 3 pm)

Malus Mill.

Jonas, 1952; Avetisyan, Manukyan, 1958; Erdtman
et al., 1961; Kuprianova, Alyoshina, 1978; Eide,
1981; Xiang, Sheng, 1991; Jones et al., 1995; Jon-
eghani, 2008; Polevova et al., 2012; Perveen,
Qaiser, 2014; Karpovich et al., 2015
(plate 2, phototable VII)

Trees. The number of species in Armenia — 2.

Pollen grains 3(4)-zonocolp-poroidate (po-
rate), from oblong to oblate, outline in polar view
rounded-3(4)-angular; polar axis 18,5-30,2 um,
equatorial diameter 17,5-25,1 um. Colpi long (M.
orientalis Uglitzk.), in M. domestica Borkh. colpi

of medium length or short, mostly widish, some-
times with thickened edges (M. domestica), colpi
ends pointed or slightly rounded, ornamentation
of the colpus membrane densely granular; apoco-
Ipium diameter 4,5-11,0 pm, mesocolpium width
14,1-19,4 pm. Pores usually weakly expressed, with
uneven edges. Exine 0,8-1,0 pum, slightly elevated
to the pores, columellae straight, thin. Exine orna-
mentation granulate-finely striate or finely reticulate
(LM), exine ornamentation perforate-finely plicate,
perforate-granulate-finely plicate (M. domestica),
finely striate or finely striate-reticulate (M. orienta-
lis) (SEM).
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Phototable VII. Pollen grains of some species of the genus Malus Mill.

1-10 — M. domestica Borkh.: 1, 2 — pollen grains from polar view, 3-5 — pollen grains from equatorial
view (3, 4 — colpus, 5 — mesocolpium) (LM), 6, 8 — pollen grains from equatorial view (6 — colpus, 8 — meso-
coplium), 7 — pollen grains, general view, 9 — 4-aperturate pollen grain, polar view, 10 — exine ornamentation

(SEM); 11-17 — M. orientalis Uglitzk.: 11, 12 — pollen grains from polar view, 13-15 — pollen grains from equa-
torial view (LM), 16 — pollen grains from polar and equatorial view, 17— exine ornamentation (SEM)
(scale bar: 1-5, 11-15 — 10 um)
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Plate 2. Palynomorphological characteristics of some species of the genus Malus Mill.

Colpus Exine ornamentation
Pollen 1
Species grainsize | apocolpium meisl(;:r? )
(PxE) | diameter P LM SEM
(um (um) width
(um)
M. domestica 25,7-28.9 finel perforate-finely plicate,
Borkh.* X 8,2-11,0 17,2-18,1 striat)e/: perforate-granulate-finely
17,5-20,7 plicate
M. orientalis 18,5-30,2 finely striate,
. finely . .
Uglitzk. X 4,5-7,3 14,1-19.4 reticulat finely striate-reticulate
23,5-25,1 cHediate
Mespilus L. torial diameter 26,4-28,5 pum. Colpi sometimes

Avetisyan, Manukyan, 1958; Reitsma, 1966;
Demchenko, 1967; Byatt, 1976; Kuprianova,
Alyoshina, 1978; Eide, 1981

Shrubs. The number of species in Armenia — 1.
M. germanica L. (phototable VIII). Pollen
grains 3-zonocolp-poroidate (porate)!, oblate or
almost spheroidal in shape, outline in polar view
rounded-triangular; polar axis 28,5-32,4 um, equa-

geniculate, long, from wide to narrow, with thick-
ened edges, the ends rounded or slightly pointed;
apocolpium diameter 6,5-10,0 pm, mesocolpium
width 20,4-22,5 pum. Pores usually weakly ex-
pressed, with uneven edges. Exine 1,5-1,6 pum, col-
umellae thin, with thickened heads. Exine ornamen-
tation finely reticulate (LM), exine ornamentation
sinuously finely striate-reticulate (SEM).

Phototable VIII. Pollen grains of Mespilus germanica L.
1, 2 — pollen grains from polar view, 3 — pollen grain from equatorial view (colpus, thickening of colpi edg-
es, marked by arrows) (LM), 4 — pollen grains from polar and equatorial view (geniculum on the left pollen
grain and thickening of colpi edges on the right one, marked by arrows), 5 — exine ornamentation (SEM)

(scale bar: 1-3 — 10 pm)

! Kupriyanaova, Alyoshina (1978) are characterized
the pollen of this species as 3-colp-orate, but on the

photomicrography of pollen grain from the polar view

(phototable XIV, 10) we did not find any os.
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Padus Mill.
Jonas, 1952; Avetisyan, Manukyan, 1958;
Praglowski, 1962; Shi et al., 2013;
Karpovich et al., 2015

Shrubs or small trees. The number of species in
Armenia — 1

P. avium Mill. (= P. racemosa (Lam.) Gilib.)
(phototable IX). Pollen grains 3-zonocolp-poroi-
date (porate), from oblong to oblate, outline in

polar view triangular or rounded triangular; polar
axis 16,4-23,5 um, equatorial diameter 16,5-23,1
um. Colpi long, not wide or narrow, with slightly
uneven edges and pointed ends; apocolpium diam-
eter 6,5-7,5 um mesocolpium width 14,0-16,3 pm.
Pores usually weakly expressed, with uneven edg-
es. Exine 1,0-1,2 um, columellae also weakly ex-
pressed. Exine ornamentation finely striate (LM),
exine ornamentation perforate-finely striate, striae
short, often sinuous (SEM).

Phototable IX. Pollen grains of Padus avium Mill.
1-3 — pollen grains from polar view, 4, 5 — pollen grains from equatorial view (mesocolpium) (LM), 6 —
pollen grain from polar view, 7, 8 — pollen grains from equatorial view (7 — colpi, 8 — mesocolpium), 9,
10 — exine ornamentation (SEM) (scale bar: 1-5 — 10 um)

Persica Mill.
Avetisyan, Manukyan, 1958; Jones et al., 1995;
Geraci et al., 2012; Karpovich et al., 2015;
Chwil, 2015

Trees. The number of species in Armenia — 1
P. vulgaris Mill.* (phototable X). Pollen grains
3-zonocolp-porate (poroidate), from oblong to ob-

late, outline in polar view rounded-triangular; polar
axis 27,5-34,5 um, equatorial diameter 22,6-34,5
um. Colpi predominantly lond and wide, sometimes
narrow, with slightly thickened edges, approximated
at the equator (phoytotable X, 5), colpi ends round-
ed or slightly pointed; apocolpium diameter 8,2-9,8
pm; mesocolpium width 22,4-26.6 um. Pores al-
most circular, sometimes weakly expressed, pore
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diameter 11,5-12,9 um. Exine 1,0-1,3 um, columel- long (LM), exine ornamentation perforate-striate,
lae thin, straight. Exine ornamentation striate, striae  striae long (SEM).

15kV  X2,300 10pm 0334 20/AUG/4

Phototable X. Pollen grains of Persica vulgaris Mill.

1, 2 — pollen grains from polar view, 3-5 — pollen grains from equatorial view (3 — mesocolpium, 4, 5-
colpi) (LM), 6 — pollen grain from polar view, 7, 8 — pollen grains from equatorial view (7 — colpus, 8 —
mesocolpium), 9 — exine ornamentation (SEM)

(scale bar: 1-5 — 10 um)

Prunus L. Pollen grains 3-zonocolp-poroidate (porate),
Jonas, 1952; Avetisyan, Manukyan, 1958; Erdtman  from oblong to oblate, outline in polar view round-
et al., 1961; Praglowski, 1962; Richard, 1970c; ed-triangular; polar axis 18,6-28,5 pum, equatorial

Eide, 1981; Kocon, Muszynski, 1982; Valdes et al.,  diameter 14,5-24,1 um. Colpi geniculate (pho-

1987; Hedba, Chinnappa, 1990; Hedba et al., 1991;  totable XI, 3, 4, 8, 11), long, wide (P. divaricata

Jones et al., 1995; Zhou et al., 1999; Geraci et al., Ledeb.), with thickened edges (phototable XI, 3);

2012; Gosling et al., 2013; Shi et al., 2013; Perveen,  apocolpium diameter 5,3-8,3 pum, mesocolpium

Qaiser, 2014; Chwil, 2015; Karpovich et al., 2015; width 12.5-20.2 pm. Pores usually weakly ex-

Gajewski et al., 2017; Abdulrahman et al., 2019 pressed. Exine 1,2-1,4 um, columellae thick, with

(plate 3, phototable XI) small rounded heads, sometimes drawing together

(phototable XI, 1, 7). Exine ornamentation is rep-

Shrubs or small trees. The number of species in  resented with variations of striate sculpture (LM,
Armenia — 4. SEM).
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Phototable XI. Pollen grains of some species of the genus Prunus L.

1-5 — P. divaricata Ledeb.: 1 — pollen grain from polar view, 2, 3 — pollen grains from equatorial view (2
— mesocolpium, 3 — geniculate colpus with thickened edges, marked by arrows) (LM), 4 — pollen grains
from polar and equatorial view, 5 — exine ornamentation (SEM); 6-12 — P. spinosa L.: 6, 7 — pollen grains
from polar view, 8-10 — pollen grains from equatorial view (8 — geniculate colpus, 9, 10 — mesocolpium),
11 — pollen grains from polar and equatorial view (geniculate pollen, marked by arrow), 12 — exine orna-
mentation (SEM)

(scale bar: 1-3, 6-10 — 10 um)
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Plate 3. Palynomorphological characteristics of some species of the genus Prunus L.

Pollen grain Colpus Exine ornamentation
size apocolpium mesocol-
Species . pium
(PxE) dl?mrger width LM SEM
(nm) " (um)
18,6-23,8 . .
P divaricata Lodeb « 7583 12.5-142 ret1c1.11ate perfo.rate striate,
- divaricata 1.€dco. 21.0-23.7 striate striae short
23,2-28.,5
P. spinosa L. X 5,3-7,8 18,6-20,2 striate plicate-striate
14,5-24,1
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