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Taxon

Data from examined species

Autonoe latifolia (Willd. ex
Schult. f.) Speta.

Fessia bisotunensis (Speta.)
Speta.

Fessia gorganica (Speta.)
Speta.

Fessia greilhuberi (Speta.)
Speta.

Fessia hohenackeri (Fisch.
& C. A. Mey.) Speta.

Fessia khorassanica
(Meikle.) Speta.

Othocallis monanthos (K.
Koch.) Speta.

Othocallis siberica (Haw.
ex Andr.) Speta.

Prospero autumnale (L.)
Speta.

Scilla bifolia L.

Zagrosia persica (Hausskn.)
Speta.

Moscow, Russia., Kalikov., 3.4.2003.,

Main Botanical Garden of the Russian Academy of Sciences (MHA).,
Cultivated in botanical garden of Moscow state university

Parrou mont, Kermanshah, Iran., Wendelbo & Assadi., 7.5.1975.,
Research Institute of Forests & Rangelands Herbarium (TARI),

Tehran, Iran., No: 16725

Gorgan forest, Shahpasand, Gorgan, Iran., Wendelbo & massoumi.,
26.6.1998.,

Research Institute of Forests & Rangelands Herbarium (TARI),
Tehran, Iran., No: 3658

Khalkhal, Gilan, Iran., Wendelbo and massoumi., 2.4.1999.,
Research Institute of Forests & Rangelands Herbarium (TARI),
Tehran, Iran., No:19090

Fandoghlou forest, Ardabil, Iran., Maassoumi & Safavi., 12.4.2007.,
Research Institute of Forests & Rangelands Herbarium (TARI),

Tehran, Iran., No: 90453

Hezarmasjed summit, Chenaran, Khorasan, Iran., Hojjat & Zangooee.,
30.4.2000., Research Institute of Forests & Rangelands Herbarium
(TARI),

Tehran, Iran., No: 32740

Lesakooti forest, Tonekabon, Mazandaran, Iran., Maassoumi & Safavi.,
12.4.1990., Research Institute of Forests & Rangelands Herbarium
(TARI),

Tehran, Iran., No: 71012

Moscow, Russia., Kalikov., 30.4.2003.,

Main Botanical Garden of the Russian Academy of Sciences (MHA).,
Cultivated in botanical garden of Moscow state university

Shiraz to Assalohyeh, Bushehr, Iran., Maassoumi & Safavi., 17.11.2002.,
Research Institute of Forests & Rangelands Herbarium (TARI),

Tehran, Iran., No: 83282

Moscow, Russia., Kalikov., 13.5.2003.,

Main Botanical Garden of the Russian Academy of Sciences (MHA).,
Cultivated in botanical garden of Moscow state university

Gardaneh Assadabad, Hamedan, Iran., Assadi & Massoumi., 28.7.1972.,
Research Institute of Forests & Rangelands Herbarium (TARI),

Tehran, Iran., No: 5619

Yvo



VECr Y osled P Ul

g\ Jg»; F.

P. i) J&; Q. sibirica h \ Ji,: . monanthos

khorassanica :f \ J&z chohenackeri

(Z. persica k V |SL& autumnale

a —_ b — c._ d._
! ._ f._ g._ @

N @

sl Sles S gladils 5l (g) 5 Sy S bl - (IS
s 230 Sk S

Autonoe latifolia (a), Fessia bisotunensis (b), Fessia
gorganica (c), Fessia greilhuberi (d), Fessia
hohenackeri (e), Fessia khorassanica (f), Othocallis
monanthos (g), Othocallis siberica (h), Prospero
autumnale (i), Scilla bifolia (j) and Zagrosia persica
(k). (scale bar: 10 pm).

@L;S
oo G i 3 o3 Suily wbidcsu; gl S
(g PSS Dllalin 3b G opl 3 el
SN S S 5 Ol G S S S
o2ls QLI F B Y sl > mlo L3 S Lasia o8
= a) Fessia e i 53 05 5 sladils ool sl
«(F. 55
B ey e 00V ) S5 03, 3 o5ll L Zagrosia
slaals Scilla 5 Autonoe sla e s 5 (e S OV
FAEY B ey o YA,00) Javigio 03, 55 o310 L o3 S
SIS U0 S Y i) 4 S sdalis (e S
hlS an se w4 SCilla i s e Sl
s sl 53 5 ) K8 Y Jsa) (peroblate)
a ) &Y Jsdr) 3y (oblate) e e Syse w
F. <) JK& F. bisotunensis b \ | A. latifolia
F. e\ K& F. greilhuberi d ) S5 (gorganica

Prospero  Othocallis hohenackeri

6_)};&)‘,&_5;?4 b}:ov\ﬁ; SeOR le;..bn;c;w—\‘ J}J;-

Taxon Pollen size quar axis (um) Equatorial axis (um) P/E Pollen Pollen
(um) Min-Mean+SD-Max Min-Mean+SD-Max shape type
A. latifolia 39.55+3.11 13.00-22.40+2.86-25.00  35.00-39.55+3.11-47.50 0.56  Oblate Medium
F. bisotunensis ~ 53.88+4.45  20.00-29.88+3.63-32.50  45.00-53.88+4.45-60.00 0.55  Oblate Large
F. gorganica 57.00£5.55  24.00-33.50+5.97-42.50  47.50-57.00+5.55-67.00 0.58  Oblate Large
F. greilhuberi 51.20+4.67  24.00-36.29+4.62-40.00  40.00-51.20+4.67—64.00 0.70  Oblate Large
F. hohenackeri  44.21+5.46  21.00-32/08+5/05-40.00  32.50—44.21+5.46-52.00 0.72  Oblate Medium
F. khorassanica  49.62+5.04  22.50-32.94+5.80-40.00  45.00—49.62+5.04—64.00 0.66  Oblate Large
O. monanthos 56.5548.64  22.00-34.75+5.41-42.50  40.00-56.55+8.64-75.00 0.61  Oblate Large
O. sibirica 46.37+6.24 19.00-33.94+5.39-42.50  40.00-46.37+£6.24-68.50 0.73  Oblate Large
P. autumnale 50.10+£3.78  32.50-34.00+1.58-40.00  45.00-50.10+3.78-60.00 0.67 Oblate Large
S. bifolia 44.56+4.01 17.50-22.06+5.22-35.00  37.50-44.56+4.01-50.00 0.49  Peroblate = Medium
Z. persica 52.1143.62  22.00-36.64+5.28-42.50  45.00-52.11+3.62-59.60 0.70  Oblate Large

O = i S (microreticulate) 5, i ((a-d Y
- 3, S (microreticulate-fossulate) 1> s >

Sl S

(microreticulate-reticulate)

Sl

(reticulate- SKds 5  (tuberculate)
(-x Y K& & Jsa) Fessia x5 tuberculate)

s (reticulate-microreticulate) 5, SKuiv — Kl

Yve

S S S Sy S Slalie ol
mails Cile (s 53 e 2 300 A 5> LSS
w@s Sals ol sl CE..,« 53 S ol Jels S
Jols s e DL b Sl s s Ll S Sl
Sles 5 (microreticulate) Sis

o) BS)

JL& ¥ Jsae) Autonoe . s (microtuberculate)
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Othocallis monanthos (a—d), Othocallis siberica (e—
h), Prospero autumnale (i-1), Scilla bifolia (m-p)
and Zagrosia persica (g-t). Equatorial view: a, e, i,
m & q (scale bar: 20 pm), exine surface
ornamentation: b, f, j, n & r (scale bar: 2 um), sulcus
edge exine ornamentation: c, g, k, o & s (scale bar: 2
pm), sulcus membrane ornamentation: d, h, I, p & t
(scale bar: 2 um).

5> 3 (muri) eyl s> sl 5 (lumina) a1y o510l
03,51 ¥ Jsdr 53 5 A5 S arloes a5 355e gla
2 E ER W da.~ 33 La'CbJM slass el sl
ol bl s e S Gaoled 55 e Sl Ll elane
) e o 5 4 P.autumnale 5 A latifolia —im
395N eSS 5 (s e ,Sen ¥ s 5o 455, YT
Sy0 ch‘ﬂ 53 Lad ey sl (GJA ey s ¥ CL‘”)J

(¥ Jsa) Wsls oela S5 ey
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3 (reticulate-tuberculate) eSS — K

S 5 oer (@-h ¥ K5 ¥ J ) Othocallis o
S = Sy (eSS

(fossulate) s

Prospero  ,.> > (macrotuberculate-reticulate)
s (microreticulate) 5, S (-1 Y K5 X J i)
JSs o Jsae) Scilla oo s (tuberculate) (glaasS
SIS s S mp Y

o T W

> (tuberculate) (¢l4SS 5 (microreticulate-fossulate)

(gt & J ) Zagrosia e

)"a);‘jl.hdu";)'\e)gﬁ @}Jﬁl%)&)&ﬁ)u—\' Jg__;,

o s S S 5l e

Autonoe latifolia (a—d), Fessia bisotunensis (e-h),
Fessia gorganica (i-1), Fessia greilhuberi (m-p),
Fessia hohenackeri (q-t), Fessia khorassanica (u—
x). Equatorial view: a, e, i, m, q & u (scale bar: 20
um), exine surface ornamentation: b, f, j, n, r & v
(scale bar: 2 um), sulcus edge exine ornamentation:
¢, g, k, 0, s & w (scale bar: 2 um), sulcus membrane
ornamentation: d, h, 1, p, t & x (scale bar: 2 um).
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Taxon Exorn Sd Sm L (um) M (um) P

A. latifolia Micret Micret Mictub 0.06-1.10 0.13-1.10 23
F. bisotunensis Micret—fos Micret-ret  Ret-tub 0.06-1.51 0.13-1.58 13
F. gorganica Micret—ret Micret Tub 0.06-1.24 0.20-1.24 14
F. greilhuberi Micret-ret Micret Tub 0.06-1.79 0.20-1.10 13
F. hohenackeri Micret-—ret Micret-ret  Tub 0.13-1.51 0.13-1.51 16
F. khorassanica  Micret-ret Micret-ret  Tub 0.06-1.86 0.13-1.24 10
O. monanthos Ret—micret Ret—micret Ret—tub 0.06-1.65 0.13-1.44 10
O. sibirica Ret-micret Ret-micret Ret-tub 0.06-1.31 0.20-1.72 13
P. autumnale Fos Fos Mactub-ret  0.20-1.17 0.34-2.55 8

S. bifolia Micret Micret Tub 0.06-1.24 0.13-1.93 9

Z. persica Micret—fos Micret—fos  Tub 0.06-0.89 0.20-1.58 12

Exorn: Exine equatorial surface ornamentation, Micret: Microreticulate, Fos: Fossulate, Ret: Reticulate, Sd:
Sulcus edge exine ornamentation, Sm: Sulcus membrane ornamentation, Mictub: Microtuberculate, Tub:
Tuberculate, Mactub: Macrotuberculate, L: Lumina, M: Muri, P: lumina number on the exine surface per 2(um)2

Sy90 455 53, 55 (Y Jsdx) > Zagrosia .o
S5 s semitectate =, 81 AN s
o S S Y (f ISK8) sy (columellate)
53 s S ala>Sl Z. persica s chia sl o) 50
15,55 sdalie oY ool F. bisotunensis s 45 -

(F 459

FooaS 55 03 008 gladls ojlgs 5l o0 bp 5o
olss s &Y culbs Z. persica s bisotunensis
Culies (F Jsdx) 55 Sl gosd= U oes Sals
S Cabis ola S WY s LS gl
s foot layer Cuwlbess 5 (columellae) Wad giw Cwlss
L3S edalis Fessia - 5l iy Zagrosia .-

S i Fessia e 5 ol oY cols (F Jsue)

J.,\fdjjigj‘g}gw}_)g?a Ja.wjﬁ n.,\.:r‘;w_))a. wu:aﬁ@w—\‘ dﬁ,\}_

Taxon F. bisotunensis (Min-Max) Z. persica (Min-Max)
Ectexine thickness (pum) 0.66-0.88 0.68-0.91

Tectum thickness (um) 0.22-0.35 0.20-0.38

Length of columellae (pum) 0.37-0.48 0.38-0.68

Width of columellae (um) 0.04-0.11 0.18-0.23

Foot layer thickness (um) 0.06-0.15 0.09-0.34

Intine thickness (um) 0.22-0.82 0.18-0.57

Endexine Absent Discontinuous

o s S S 5 b i 5les S sbadils ojlss 5l eyl08 s oSl Sy Se yplas - IS0
Fessia bisotunensis (a), and Zagrosia persica (b). (scale bar: 1 um). F: Foot layer, C: Columellae, T: Tectum,

Ex: Ectexine, In: Intine, En: Endexine.
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P oS5 b 5 0nS a5 sy Sl
mos S s Jels (G es S il 3 S S A S
05,5 Scilla 5 Autonoe sla i sl p 53 5 S sla
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Alatifolia b

Sbifolia

F.bis

Zpersica

Group 3 |

F.gorganica
| reillubert

lF.b’.lommﬁm

[}

o4 0.5

T T T T
0,61 0T (3] 050
Coefficient

o 2o3n SRS 5w b e ol Sk L 0T anglin 5 0l ()IISUS AS Sl stuad o 3 JIUT-0 S

a. Dendrogram obtained from the examined characters of pollen grain based on the UPGMA method and UNI1
similarity coefficient, b. Phylogram showing the relationships of the genera in the recent phylogenetic research
(Pfosser and Speta 1999).

e 5,05 Cotle g WOl (IS S 5 63 Swils S Slio -0 Jsir

Taxon Pollen shape (code)  Type of pollen (code)  Exorn (code) Sd (code) Sm (code)
A. latifolia Oblate (1) Medium (1) Micret (1) Micret (1) Mictub (1)
F. bisotunensis ~ Oblate (1) Large (2) Micret—fos (2)  Micret-ret (2) Ret-tub (2)
F. gorganica Oblate (1) Large (2) Micret-ret (3)  Micret (1) Tub (3)

F. greilhuberi Oblate (1) Large (2) Micret-ret (3)  Micret (1) Tub (3)

F. hohenackeri Oblate (1) Medium (1) Micret-ret (3)  Micret—ret (2) Tub (3)

F. khorassanica  Oblate (1) Large (2) Micret-ret (3)  Micret—ret( 2) Tub (3)

O. monanthos Oblate (1) Large (2) Ret-micret (4) Ret-micret (3) Ret—tub (2)
O. sibirica Oblate (1) Large (2) Ret—micret (4) Ret—micret (3) Ret—tub (2)
P. autumnale Oblate (1) Large (2) Fos (5) Fos (4) Mactub-ret (4)
S. bifolia Peroblate (2) Medium (1) Micret (1) Micret (1) Tub (3)

Z. persica Oblate (1) Large (2) Micret—fos (2)  Micret—fos (5) Tub (3)

Exorn: Exine equatorial surface ornamentation, Micret: Microreticulate, Fos: Fossulate, Ret: Reticulate, Sd:
Sulcus edge exine ornamentation, Sm: Sulcus membrane ornamentation, Mictub: Microtuberculate, Tub:
Tuberculate, Mactub: Macrotuberculate.
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Taxon a b c d e f g h i j k
a 1

b 0.33 1

c 0.57 0.57 1

d 0.57 0.57 1 1

e 057 057 075 075 1

f 033 075 088 088 088 1

g 033 075 057 057 033 057 1

h 033 075 057 057 033 057 1 1

i 0.333 0.57 0.57 057 033 057 057 0.57 1

j 0.75 0 0.57 057 057 033 0 0 0 1

k 033 075 0.75 0.75 057 0.75 057 057 057 033 1

a: A. latifolia, b: F. bisotunensis, c: F. gorganica, d: F. greilhuberi, e: F. hohenackeri, f: F. khorassanica, g: O.
monanthos, h: O. sibirica, i: P. autumnale, j: S. bifolia, k: Z. persica, T:taxon.
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Abstract

In this study, the pollen grain micromorphological characters of eleven species of
genera Autonoe, Fessia, Othocallis, Prospero, Scilla and Zagrosia were studied by
Light Microscopy (LM), Scanning Electron Microscopy (SEM) and two species of F.
bisotunensis and Z. persica were performed by Transmission Electron Microscopy
(TEM). Based on the results, the general shape of the pollen grains was classified as
oblate and peroblate and medium to large pollen grain size. Exine ornamentation varied
at equatorial surface, sulcus edge and sulcus membrane (microreticulate,
microreticulate-fossulate, microreticulate-reticulate, reticulate-microreticulate,
fossulate, microtuberculate, macrotuberculate-reticulate, reticulate-tuberculate and
tuberculate). In F. bisotunensis and Z. persica, the ectexine was semitectate and the
endexine were seen in Z. persica. The dendrogram obtained from pollen grain
qualitative characters were placed these taxa in three groups and six subgroups and the
subgroups were partly matched by genera level. F. bisotunensis and Z. persica that
belonged to two different genera were placed in one subgroup and the pollen grain
ultrastructure was different between them. Therefore, the pollen grain morphological
characters with ultrastructure characters have valuable role in the genus level taxonomy.

Key words: Endexine, pollen grain, Fessia, Zagrosia
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