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ABSTRACT:

Pollen morphology of seven endemic Onosma L. taxa (Boraginaceae)
from Turkey was investigated by using light (LM) and scanning electron
microscopy (SEM). As a result of LM and SEM observations, it was found
that the pollen types are generally syncolporate, anisopolar, and circular in
polar view and the thickness of pertectate exine is 0.93-1.15 pum. Exine
ornamentation was found as generally granulate-perforate, psilate,
verrucate in polar area, mostly granulate and verrucate in equatorial area.
While pollen shape is prolate-spheroid in O. circinnatum H. Riedl, subprolate
in the rest of the examined taxa. The results also indicated that pollen
characters are effective in separating the examined taxa.

Key words: Light Microscopy, Onosma, Palynology, Scanning Electron
Microscopy, Turkey

OZET:

Bu calismada 151k ve electron mikroskobu kullanilarak yedi (7)
endemik Onosma taksonunun polen morfolojileri calisilmistir. Genellikle
polen tipleri sinkolporat, anizopolar ve polar goriiniiste yuvarlak ve ekzin
kalinliklar1 0.93-1.15 pum arasinda degismektedir. Ekzin stislenmeleri
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genellikle granulat-perforat ve psilae polar kutupta ve ekvatoralde granulat
ve verrukattir. O. cirninnatum polen sekli prolat-siferoid iken digerleri
subprolattir. Sonuglar calisilan taksonlar1 ve cinsin diger tiyelerini ayirmada
polen karakterlerinin etkin oldugunu gostermistir.

Anahtar Kelimeler: Isik Mikroskobu, Onosma, Palinoloji, Taramal1 Elektron
Mikroskobu, Tiirkiye

1. INTRODUCTION

Onosma (Boraginaceae) is represented with 150 species in Asia
and Europe (El-Shazly et al 2003). In Turkey, the genus Onosma has
103 taxa (97 species, four varieties, one hybrid species and 50 endemic
species, one endemic variety) and the rate of endemism is 50%
according to native species (Yildirimli 2000, Riedl et al., 2005,
Turkmen 2006, Binzet and Orcan 2007). Most of the Turkish
representatives are endemic to Turkey and many of them have been
studied with respect to their bioactive chemical compounds because
of the usages in the folk medicine (Ozgen et al. 2003; Ozgen et al.
2004). In recent years the genus Onosma has been the subject of
anatomical (Azizian et al 2000; Akcin and Engin 2004), chemical
(Mellidis et al. 1993) and karyological (Teppner 1981; Teppner 1988;
Teppner and Tuzlaci 1994) studies that improved our understanding
of the systematic of this genus. The presence or absence of stellate
setae and their characteristics are widely used as major character in
order to solve the taxonomic difficulties in the genus (Pignatti 1982).
Binzet and Orcan (2003 a) investigated the anatomical and
palynological characteristics of O. roussaei DC. and O. giganteum Lam.
and stressed its taxonomic importance in the genus.

Erdtman (1969) reported that detailed pollen morphological
studies are very important in the taxonomy of Boraginaceae. Pollen
morphology, therefore, Onosma has great potential as a means of
classification, and is frequently utilized to clarify taxonomic problems
(Scheel et al. 1996).

There are many taxonomic problems in the Onosma genus,
particularly in C. & S.E Europe and Turkey (Riedl 1978). Onosma
species are not investigated well enough by a taxonomist that’s why
many taxonomic difficulties remain unsolved. Up to now there were
very limited studies carried out on Turkish representatives in order

EUFBED - Fen Bilimleri Enstitiisii Dergisi Cilt-Sayi: 4-1 Yal: 2011 71-82



73

Pollen morphology of onosma . (boraginaceae) taxa

to solve their taxonomic confusion by means of palynological studies.
Palynological data which are extremely sparse at present, may
provide useful reference points in future studies. Thus the objective
of this study for determining the value of palynological features
among Onosma taxa distributed in NE Anatolia.

2. MATERIAL AND METHODS

Specimens: Plants were collected between 2003 and 2006 from
Northeast Anatolia and dried according to standard herbarium
techniques. The vouchers are stored in the Herbarium of Karadeniz
Technical University, Department of Biology (KTUB).

Palynological study the pollen grains at light microscopy
analysis were treated with the standard method described by
Erdtman (1952), and the observations were made with a microscope
under 100x objectives with 10x eye piece. For SEM studies, the
untreated pollen grains were mounted onto a metallic stub with
double-sided adhesive tape and coated with gold in a sputtering
chamber with restriction to 150A. The SEM examination was carried
out using a Jeol-JSM 6060 scanning electron microscope. The size of
the pollen of each species was measured based on 30 pollen grains
from each specimen and described in terms of the longest, shortest,
and average length and width, respectively. Pollen terminology
follows mainly Punt et al (2007).

3. RESULTS

Pollen Characters and Figure List has been given below
according to Flora of Turkey.

Table 1. Locality information of the examined Onosma taxa

No Taxa Locality

1 Onosma liparioides DC. A7 Bayburt: Kop Mount, 2700 m, Ttirkmen 090, KTUB

2 Onosma isauricum Boiss. & A8 Artvin: Yusufeli-Barhal Road, 680 m, Tiirkmen 070, KTUB
Heldr.

3 Omnosma bracteosum A7 Giimiishane: Kose Mount, 1800 m, Tiirkmen 07, KTUB
Hausskn.& Bornm.

4 Onosma circinnatum H. A7 Gumiushane: Kose Mount, Kose Barrage Bed, 1650 m,
Riedl Tiirkmen 04, KTUB

5 Onosma bornmuelleri A7 Trabzon: Macgka, 531 m, , Tiirkmen 01, KTUB
Hausskn.

6 Onosma armenum DC. A7 Giimiishane: Tersun Mount, 2065 m, Tiirkmen 039, KTUB

7 Onosma trapezunteum Boiss. A7 Trabzon: near Sinik, 150 m, Ttirkmen 030, KTUB
& Huet ex Hand.-Mazz.
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Table 2. Measurements and exine characteristics of pollen grains of Ononsma

L. taxa
Pollen Polar axis Equatorial Exine
Taxon .
shape (pm) diameter (pm) (pm)
M S Var. M S Var. | M S Var.
. 19.00- 16.15- 0.85-
O. liparioides Subprolate | 20.62 | £1.03 2280 | 1758 | 096 | 19.00 | 0.96 | 2010 | 115
. 20.90- 17.10- 0.85-
O. isauricum | Subprolate | 22.61 | £0.84 | ")370 | 1765 | 459 | 1900 | 092 | 2011 | 1.15
22.80- 19.95- 0.85-
O. bracteosum | Subprolate | 24.29 | £0.92 2565 | 2144 | 089 | 2280 | 097 | 2011 | 115
. Prolate- 23.75- 21.85- 0.95-
O circinnatum | peroid | 2% | T089 | 2660 | 2324 | 2092 | 2470 | 1,11 | z008 | 115
o. 22.80- 19.95- 0.95-
bornmuelleri | SUPProlate | 25.08 1 £1.05 1 oo | o1 47 | 4081 | 22.80 | 1.05 | 20.07 | 1.10
18.05- 15.20- 0.95-
O armenum | Subprolate | 20.59 | #1.04 | 5 o | 1694 | 41,00 | 19.00 | 1.04 | 20.07 | 1.10
o. 23.75- 19.95- 0.95-
brapezunteum | SUPPTOIAte | 2565 12086 | o0 o | 0 95 [ 4107 | 2375 | 1.09 | 20.08 | 115

Onosma liparioides DC. (Fig. 1a-d)

The pollen grains subprolate in equatorial view, polar axis
20.62 um, equatorial axis 17.58 um. Circular in polar view, 18.46 pm
in diameter. Colpi quietly long and thin, 13.36 pm x 2.40 pm; pore
326 pm x 4.07 pm. Ornamentation in polar area perforate, in
equatorial area granulate; exine 0.97 um thick.

Figure 1. Pollen micrographs of O. liparioides; a-Polar view (SEM x5000), b-Equatorial
view (SEM x5000), c-Aperture (SEM x5000), d- Apocolpium (SEM x5000)
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Onosma isauricum Boiss. & Heldr. (Fig. 2a-d)

The pollen grains subprolate in equatorial view, polar axis
22.61 um, equatorial axis 17.83 um. Circular in polar view, 18.53 pm
in diameter. Colpi quietly long and thin, 15.80 pm x 3.74 pm; pore
400 pm x 4.45 pm. Ornamentation in polar and equatorial area
granulate; exine 0.93 pm thick.

Figure 2. Pollen micrographs of O. isauricum a-Polar view (SEM x5000), b-
Equatorial view (SEM x5000), c-Aperture (SEM x5000), d-Apocolpium (SEM
x8500)

Onosma bracteosum Hausskn. & Bornm. (Fig. 3a-c)

The pollen grains subprolate in equatorial view, polar axis
24.29 pm, equatorial axis 21.44 pm. Circular in polar view, 21.85 pm
in diameter. Colpi quietly long and thin, 14.53 pm x 3.34 pm; pore
334 ym x 4.37 pm. Ornamentation in polar and equatorial area
granulate; exine 1.05 pm thick.

EUFBED - Fen Bilimleri Enstitiisii Dergisi Cilt-Sayi: 4-1 Yal: 2011 71-82



76

Tiirkmen et al.

Figure 3. Pollen micrographs of O. bracteosum; a-Equatorial view (SEM
x5000), b- Aperture (SEM x10000), c-Apocolpium (SEM x5000)

Onosma circinnatum H. Riedl (Fig. 4a-d)

The pollen grains prolate-sphaeroid in equatorial view, polar
axis 25.43 pm, equatorial axis 23.24 pm. Circular in polar view, 23.78
pm in diameter. Colpi quietly long and thin, 15.07 pm x 4.13 pm; pore
4.78 pm x 5.34 pm. Ornamentation in polar area psilate, in equatorial
area granulate; exine 1.11 pm thick.

TR

s :;\-"\ w c‘ursr.: d
Figure 4. Pollen micrographs of O. circinnatum; a-Polar view (SEM x5000),
b-Equatorial view (SEM x5000), c-Aperture (SEM x10000), d-Apocolpium

(SEM x5000)

15 UFEP
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Onosma bornmuelleri Hausskn. (Fig. 5a-c)

The pollen grains subprolate in equatorial view, polar axis
25.08 um, equatorial axis 21.47 um. Circular in polar view, 21.03 um
in diameter. Colpi quietly long and thin, 17.07 pm x 3.75 um; pore
3.82 pm x 4.29 um. Ornamentation in polar area granulate, in
equatorial area verrucate; exine 1.05 pm thick.

Figure 5. Pollen micrographs of O. bornmuelleri; a- Equatorial view (SEM
x5000), b-Aperture (SEM x9000), c-Apocolpium (SEM x5000)

Onosma armenum DC. (Fig. 6a-d)

The pollen grains subprolate in equatorial view, polar axis
20.59 um, equatorial axis 16.94 um. Circular in polar view, 19.51 um
in diameter. Colpi quietly long and thin, 11.91 pm x 3.13 um; pore
290 pm x 3.97 um. Ornamentation in polar area granulate, in
equatorial area verrucate; exine 1.10 pm thick.

Figure 6. Pollen
micrographs of O.
armenum;

a-Polar view (SEM x5000),
b-Equatorial view (SEM
x5000)

c-Aperture (SEM x10000),
d-Apocolpium (SEM
x8500)
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Onosma trapezunteum Boiss. & Huet ex Hand.-Mazz. (Fig. 7a-
d)

The pollen grains subprolate in equatorial view, polar axis
25.65 um, equatorial axis 21.95 um. Circular in polar view, 21.22 um
in diameter. Colpi quietly long and thin, 16.40 pm x 3.93 pm; pore
446 pm x 5.06 um. Ornamentation in polar area granulate, in
equatorial area verrucate; exine 1.15 pm thick.

Figure 7. Pollen micrographs of O. trapezunteum; a-dry pollen grain (SEM
x5000), b-Equatorial view (SEM x5000), c-aperture (SEM x9000), d-
apocolpium (SEM x5000)

4. DISCUSSION

The ornamentation type, aperture number, shape and exine
strafication are the most important palynological traits in solving
taxonomic problems (Kuprianova 1967; Walker 1974a-b; Takhtajan
1980). Palynological data can give very useful information for the
taxonomy of Onosma in the future and at present; such kinds of
information are extremely sparse for the Omnosma taxa especially
distributed in Anatolia (Binzet 2003a, 2003b).

Although there is wide variation in Boraginaceae in terms of
the pollen types, aperture number and ornamentation, the pollen
grains are generally dispersed monad, zonocolporate and isopolar,
polar axis is between 14-55 um, and equatorial axis is between 11-43
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um (Bigazzi & Selvi 1996). But in our present study, all the examined
taxa were observed anisopolar pollen grains (Fig 2b, Fig. 3b, etc).

There are three apertures with clearly three-sided in polar axis
in genus Echium L., Lobostemon Lehm., Alkanna Tausch. but apertures
in some Onosma are syncolporate one pole, they are always fee at
their ends in Echium L., Lobostemon Lehm. and Echiostachys Levyns
(Retief and Van Wyk 1997). In the present study, it was found
syncolporate at one pole in all the examined Onosma taxa (Fig. 2d,
Fig. 3d, etc.)

In our study, Pollen grains of the examined taxa are generally
anisopolar, syncolporate, exine structure pertectate and aperture
membrane is scabrate or psilate. According to Erdtman (1952),
average of the exine thickness was measured between 0.93 pm (O.
isauricum) and 1.15 um (O. trapezunteum). While the shortest colpus
length was observed in O. armenum (11.91 pm), the longest was
observed in O. bornmuelleri (17.07 pm). As seen in the pollen
description, the smallest pore lengths were observed in O. armenum
(2.9 pm) and the biggest is in O. circinnatum (4.78 um).

Perforate ornamentation determined in polar area of O.
liparioides and psilate ornamentation in O. circinnatum granulate in
the rest of examined taxa O. armenum, O. isauricum etc. Prolate-
spheroid pollen shape is observed in O. circinnatum, subprolate in the
rest of the examined taxa e.g O. liparioides and O. armenum. In
contrast, the pollen shape of O. roussaei was reported by Binzet (2003
a) as prolate (Wodehouse 1935) and suprolate in O. giganteum Lam.
which is not included in this study. This means that the most
common pollen shapes are suprolate among the examined taxa.
Maggi et al. (2008) was reported pollen grains of all 5 species are
small sized, 3-syncolporate, subprolate, heteropolar, with ovate
equatorial outlines and circular to rounded triangular polar outlines;
the tectum is microechinate. Hyunh (1971) was reported Omnosma
helveticum, as well as the other species of this genus, possesses a
markedly heteropolar 3-colporate pollen. These pollen traits are in
accordance with the findings reported by Qureshi and Qaiser (1987)
and Perveen et al. (1995) for both Onosma and Boraginaceae.
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