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Onosma kittanae (Boraginaceae-Lithospermeae)
 

Herwig Teppner1 and Rainer Karl2 
With 40 Figures 

Accepted: 29. September 2017

Summary: Onosma kittanae Strid from NE Greece and O. pavlovae Petrova & Tan from S 
Bulgaria are regarded as conspecific. A detailed description of this asterotrichous species (variability of 
the indumentum included) is presented. Most peculiar (and unique in S Europaean Onosma species) 
is the calyx with groove-shaped sepals not connected by intermingling hairs in the early bud stages 
and with precocious development in relation to the corolla. The chromosome number is 2n = 2x = 14. 
Systematic relationships seem to be possible either to the Greek O. elegantissima Rech. f. & Goulimy 
and O. stridii Teppner, or to Anatolian species from the affinity of O. stenoloba Hausskn. ex H. Riedl.

Zusammenfassung: Onosma kittanae (Boraginaceae-Lithospermeae). Onosma kittanae 
Strid von NE-Griechenland und O. pavlovae Petrova & Tan von S-Bulgarien werden als konspe-
zifisch angesehen. Eine detaillierte Beschreibung dieser Art (einschließlich der Variabilität des Indu-
mentums) wird gebracht. Besonders auffallend (und einzigartig unter S-europäischen Onosma-Arten) 
ist der Kelch mit rinnigen Sepalen, die in frühen Knospenstadien nicht durch ineinandergreifende 
Haare verbunden sind und durch im Verhältnis zur Krone vorauseilende Entwicklung des Kelches. 
Die Chromosomenzahl beträgt 2n = 2x = 14. Verwandtschaftsbeziehungen erscheinen entweder zu den 
griechischen Arten O. elegantissima Rech. f. & Goulimy und O. stridii Teppner, oder zu anatolischen 
Arten aus der Verwandtschaft der O. stenoloba Hausskn. ex H. Riedl möglich.

Key words: Onosma kittanae, Onosma pavlovae, Boraginaceae, Lithospermeae. – Synonymy, tax-
onomy. – Description, morphology, indumentum, chromosome number, karyology. – Flora of Greece 
and Bulgaria.

1. Introduction

The main reasons for considering this species in more detail are:
1) O. kittanae Strid was described in 2003 from northeastern Greece (Nomos 

Evros, Thrakia), as well as 2009 O. pavlovae Petrova & Tan from the eastern Rhodope 
Mts. in Bulgaria. Should it be really true that on both sides of the Greek-Bulgarian bor-
der two similar but different species occur?

2) Investigations of an ITS gene (Cecchi & al. 2011) revealed that these species 
should be close to O. echioides and O. heterophylla, a finding which is not in accordance 
with our expectations.

We searched for possible contributions from morphology to address these points.

1	 Herwig Teppner (corresponding author), Institute of Plant Sciences, Division of Systematics and Geo-
botany, Karl-Franzens-University Graz, Holteigasse 6, 8010 Graz, Austria, Europe; E-Mail: herwig.
teppner@uni-graz.at

2	 Rainer Karl, Kreuzbergweg 9, 8580 Köflach, Austria, Europe
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2. Material and Methods

Herbarium material from field collections and from cultivated plants, live plants 
grown in the Botanic Garden in Graz as well as fixations for karyological purposes were 
available.

Descriptions of the indumentum refer always to the upper side of the leaf blade, if 
not otherwise indicated. Usually the small glandular hairs on calyx and petiole-like part 
of the leaves cannot be detected with only the help of stereomicroscopes. Measurements 
of the fruit length refer to the length of the ventral edge. The size of bracts, calyx and 
corolla decreases within a cincinnus (cyme) from the base to the top, thus the size of the 
l o w e r m o s t  flowers is indicated first in the respective descriptive parts. Dry flowers 
were softened by wetting in hot water and then dissected.

The material for the karyological investigations (flower buds, root tips) was gained 
from plants cultivated in the Botanic Garden at the Institut fuer Pflanzenwissenschaften 
der Universitaet Graz. Fixations were made in ethanol : chloroform : glacial acetic acid 
5 : 3 : 1 and the material was stained in acetic acid carmine in the usual way for squash 
preparations; root tips were pre-treated with an 8-hydroxyquinoline solution (e. g., Dar-
lington & La Cour 1963, Sharma & Sharma 1965). Concerning chromosome mor-
phology, the arm ratio is calculated as r = long arm : short arm (in the case of NOR-chro-
mosomes the distal section is not included here.). For Lr, Si, and Gi the satellites are 
included, compare, e. g. Teppner 1974: 62 and 1991: 271–272 [regrettably, in this paper 
the indicated value of Lr must be doubled].

Photos were taken with a Panasonic Lumix DMC-GF1 and a Leica Dg Macro-El-
marit objective (H. Teppner). The images were edited with Adobe Photoshop CS3 (A. 
Drescher and W. Obermayer).

LM investigations were made with a Zeiss Photomikroskop III (with a camera luci-
da) and for live plants and herbarium material a Wild M38 stereomicroscope was used.

For the SEM images of the indumentum, air dried leaf material was mounted on 
aluminium stubs using C-impregnated double sided tape and sputtered with gold. An 
SEM XL 30 was used (E. Stabentheiner). The samples are kept in the collection of the 
Institute of Plant Sciences in Graz.

3. Onosma kittanae

Sy n o n y m y
Onosma kittanae Strid in StevanoviĆ & al., Plant Syst. Evol. 242(1–4): 157 

(2003), Strid & Tan, Phytologia Balc. 9(3): 473 (2004).
H o l o t y p e :  Greece, Nomos Evrou, Eparchia Soufliou. Pessani forest, Loutra to 

Dadia. Serpentine outcrop in mixed woodland with deciduous oaks, 400m, 41° 06’ 
N, 26° 06’ E, 13 June 2000; …, K. Tan & G. Vold 23300 (GB). <http://plants.jstor.
org/stable/10.5555/al.ap.specimen.gb-0048893>. – I s o t y p e : <http://plants.jstor.org/
stable/10.5555/al.ap.specimen.c10005576>.

= Onosma bulgarica Pavlova, Nord. J. Bot. 27(3): 217 (2009), nom. illegit., non 
Velenovsky, Sitzungsber. königl. böhm. Ges. Wiss. Prag 1(3): 54 (1890); Fl. Bulg. p. 
389 (1891).

H o l o t y p e :  Bulgaria. Eastern Rhodope Mountains: southwards of Goljamo 
Kamenjane village, south-facing rocky slope; ultramafic rocks; 414 m a.s.l., 41° 24.068’ 
N, 25° 42.231’ E, …, 6 June 2005, D. Pavlova 105 475 (SO, isotype: SO). <https://
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www.researchgate.net/figure/230014210_fig1_Figure-2-Onosma-bulgarica-sp-nov-ho-
lotype-SO>.

≡ Onosma pavlovae Petrova & Tan, nom. nov., in Tan & Petrova Phytol. Balcan. 
15(2): 291 (2009).

M a i n l y  s t u d i e d  M a t e r i a l
Griechenland, Thrakien, Nomos Evros, nahe der Straße von Dadia nach Pessani, ENE der 

Abzweigung nach Treis Vrysses und Mont Sapka, 330m, (41° 05’ 45” N, 26° 06’ 00” E); Serpen-
tin, Schuttfluren mit Juniperus oxycedrus, Fumana aciphylla u. a.; 10. 6. 2007; leg. R. Karl (GZU 
and herb. Karl); additionally recorded: Allium stramineum, Alyssum sibiricum, Apera spica-venti, 
Convolvulus boissieri, Genista anatolica, Trifolium lappaceum, T. strictum, and T. tenuifolium.
Ditto, from nutlets of this collection grown in the Botanic Garden Graz sub Cult No. 1196 
(GZU).  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                          n = 7, 2n = 14

Griechenland, Nomos Evros, ca. 35 km NE Alexandroupoli, nahe der Straße von Provatonas 
über Lefkimi auf den Berg (552 m) mit den Sendern, 475 m, (41° 04’ 56” N, 26° 08’ 38” E); vul-
kanisches Silikat, steinig-offene Böschungsflur [mit Cistus-Gebüsch] an einer Feuerschneise [nur 
7 Pflanzen]; 26. 4. 2014; leg. R. Karl (GZU and herb. Karl); Fig. 8, 9; additionally recorded: 
Limodorum abortivum, Osyris alba, and Quercus pubescens.

[Bulgaria], Eastern Rhodope Mts., near Dobromirtzi village, on serpentine hil[l]s westward 
from the village, ca. 342 m a. s. l.; 12. 06. 2009; leg. D. Pavlova (GZU).

Bulgarien, Ostrhodopen, zwischen Krumovgrad und Avren, Goljamo Kamenjane, ehemali-
ge Asbestgewinnung ca. 500 m SW des Ortes, SE-Hang, 400 m, (41° 24’ 05” N, 25° 42’ 25” E); 
Serpentin, Fels- und Schuttfluren mit Cheilanthes marantae; 1. 5. 2014; leg. R. Karl (GZU and 
herb. Karl); Fig. 10, 11.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                    n = 7

D e s c r i p t i o n :  A low, more or less dense, often small cushions forming subshrub 
(suffrutex) with short ramifications in the lignified part and with a number of sterile 
shoots at flowering time (Fig. 1, 2, 8, 11). Sterile stems short, 0.5–3.0 cm, leaves crowded 
rosette-like on the top, green at flowering time. One terminal inflorescence shoot from 
the centre and few forthcoming sterile shoots from leaf axils originating in spring from 
the previous year’s rosettes.

Crowded l e a v e s  (“rosette leaves”, “basal leaves”) very narrow, 20–100 mm long, 
and (0.7–)1.0–3.0(–3.5) mm wide, very narrowly obovate, subacute, widest in the apical 
third or half, flat (when young) to strongly revolute, without discernible lateral veins, 
narrowed very gradually into a petiole-like basal part (c. 1/6 – ⅓ of the total leaf length). 
I n d u m e n t u m  asterotrichous (= stellate), strongly appressed to the blade surface, long 
setae on the blade c. 0.5–1.0 mm long, sitting on tubercles with rays c. 0.15–0.3(–0.4) 
mm long, tubercles somewhat different in size, the larger ones with 5–16 rays, the small-
er ones with (1–)3–6 rays (Fig. 19, 20, 26, 27, 28). Even the setae on the margin of the 
blade appressed. Tubercles reaching the midvein, in the transition zone to the peti-
ole-like part also on the midvein and tubercles with 1–3 rays only. Petiole-like part with 
marginal setae appressed or to ± antrorsely patent (up to 2.0 × 0.1 mm) on few-rayed to 
glabrous tubercles (Fig. 21–23); on the upper face with short, appressed, simple hairs of 
c. 0.1–0.2(–0.3) mm forming a dense indumentum Fig. 24, 25, 29), only the lowermost 
0.5–1.0(–2.5) mm glabrous. Indumentum of the blade dense, rays of the tubercles large-
ly intermingling, thus appearance of the leaves greyish.

Flowering s h o o t s  (inflorescences) erect, c. (6–)15–20(–30) cm, up to 34 cm in 
fruit, with an appressed indumentum of setae on few-rayed tubercles and of short simple 
hairs, sometimes tinged with purple. With c. 9–20 stem leaves, the lowermost ones c. 
20–40 × 1–2 mm, ± linear with a petiole-like basal part, middle ones c. 20–40 × 2–3 
mm, sessile, ± narrow linear to narrow lanceolate, uppermost ones 18–23 × (2–)3–4.5(–6) 
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1

2 3

Fig. 1–3: 	 Onosma kittanae from Greece, Dadia to Pessani, grown in the Botanic Garden, a c. seven 
years old plant. – Fig. 1: Habit. – Fig. 2: Inflorescences, detail from Fig. 1. – Fig. 3: Cincin-
nus, corolla in the open flower whitish in the anterior part, in bud and fading flower light 
ochre. – Scale bar in Fig. 1 and 2 = 5 cm.
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Fig. 6–7: 	 Onosma kittanae, Dadia to Pessani, cincinni with young flower buds (Fig. 6) and with buds 
and flowers (Fig. 7), respectively. Bracts and two sepals each removed. – Fig. 6: Smallest 
corolla bud C = 1.6 mm, K = c. 5 mm, right flower (central flower) C = 6 mm, K= 13 mm. 
– Fig. 7: Smallest corolla bud C = 3.5 mm, K = 8.0 mm largest C = 23 mm, K = c. 15 mm, 
open flower = central flower. 

4 5

6

7

Fig. 4–5: 	 Onosma kittanae, Dadia to Pessani, flowers. – Fig. 4: Whitish, first day flower in the centre. 
– Fig. 5: Corolla split longitudinally, one basal connection between anthers separated artifi-
cially. – Scale bar = 1 cm.
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9

Fig. 8–9: 	Onosma kittanae, NE Alexandropouli, habitat and a single plant. – Phot. Leonora Karl.
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Fig. 10–12: Onosma kittanae, Bulgaria, eastern Rhodope Mts., serpentine. Fig. 10 and 11, habitat and 
a single plant, phot. Leonora Karl, Fig.12 phot. H. Teppner.

10

11 12
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13 14

Fig. 13–14: Onosma kittanae, eastern Rhodope Mts. – Fig. 13: Corolla split longitudinally, one basal 
connection between anthers separated artificially. – Scale bar = 1 cm. – Fig. 14: Cincinnus 
in bud stage, one to three sepals removed, bracts bent back. Smallest corolla bud C = 3.5 
mm, largest C = 8 mm.

mm, sessile, distinctly widened at the base, narrowly ovate, usually wider than the basal 
leaves. Rays of the tubercles decreasing in number towards the uppermost stem leaves, 
these on the upper face often with simple hairs only or dominant. Lower cauline leaves 
usually alive at flowering time (Fig. 2), often dry or dropped off in fruit.

Two c i n c i n n i  (a boragoid) on the top of the stems (rarely one), c. (3–)4–12(–15) 
flowers per cincinnus (Fig. 3, 12), bracts shorter than calyx + pedicel, sometimes the 
lowermost 1–2(–3) bracts as long or a bit longer, upper face with glabrous tubercles. 
Pedicels short and thick, 4–2 mm in lower flowers, 2–1 mm in the upper ones.

C a l y x  (17–)16–12(–9) mm long, sepals 1.5–0.7(–0.5) mm wide, up to 19 × 1.5 
mm in fruit, free (only 0.2–0.3 mm grown together), very narrowly triangular to lin-
ear, groove-shaped (transversal section a shallow U, Fig. 6, 14), widest at or near the 
base, not thickened at the base, two lateral veins from the base, margins not touching 
from early stages on, indumentum appressed, outside with ± sparse setae (on glabrous 
tubercles) of 0.5–0.8 mm mainly on the midrib and an indumentum of short hairs and 
minute glands on the face, sepal margin with ± sparse setae in the anterior half and a 
beard of setae basally, marginal hairs not (or very loosely) intermingling in early bud 
stages, tips of the sepals with a tuft of ± straight hairs. Inside with a cover of thin, very 
short hairs, except for the basal (0.5–)1.0–1.5 mm, in the anterior half scattered setae of 
0.4–0.5(–0.6) mm. Calyx precocious (e.g. at the time of meiosis, i.e. at a corolla length 
of c. 2.4–2.8 mm, already 6–9 mm long; corolla equaling the calyx just shortly before 
anthesis, when c. 13–16 mm long; Fig. 6, 7, 14). Calyces persisting after ripening.

C o r o l l a  (27–)25–18(–15) mm long, somewhat clavate, whitish (but not true 
white such as O. tenuiflora Willd., Fig.40, or Leucanthemum) in the anterior half at the 
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15 16

Fig. 15–16: Onosma kittanae, Dadia to Pessani, fruits harvested in the Botanic Garden. – Fig. 15: Calyx 
in fruit, two sepals bent back artificially. – Fig. 16: Nutlets in different positions. – Scale 
bars = 1 cm.

begin of anthesis (Fig. 3, 4, 7, 9, 12), fading very light ochre from the second day on, 
glabrous except for a few short hairs on the tips, epidermal cells papillose, corolla usual-
ly rugose, basal diameter c. 1.2–1.6 mm, ring of basal scales c. 0.2–0.3 mm, shallowly 
10-lobed. Corolla-filament-tube (6.2–)7.0–10.0 mm long, yellowish. Free part of the 
filaments c. (4.5–)5.5–7.0(–7.5) mm (Fig. 5, 13).

A n t h e r s  (6.6–)7.0–8.2(–8.5) mm long, included, connected laterally at the very 
base, part of the anther below the filament insertion c. 2.5–3.0 mm, approximately half 
as long or a little shorter than the free part of the filaments (Fig. 5, 13). Connective tips 
c. (0.7–)1.0–1.5 mm long, ± denticulate marginally, the two teeth c. 0.1–0.2 mm long, 
usually diverging, incision acute. Connective above the filament insertion 0.4–0.55 mm 
wide, papillose. Stigma exserted for c. 2.0–5.0 mm.

N u t l e t s  (1.7–)1.9–2.5 × (1.5–)1.6–1.9 mm, widest c. 0.7–1.4 mm above the base, 
trapezoid-rounded or oblong, a bit flattened, bulged on the dorsal side, ventral longitu-
dinal edge straight, blunt, from the rounded, indistinct shoulders gradually narrowed 
into a c. 0.4–0.8 mm long beak (slightly laterally compressed), greyish, light brown or 
brown, ± dark brown mottled, shiny, smooth (Fig. 15, 16).

S e e d l i n g s :  Cotyledons c. 6.5–7.0 × 4.5–5.5 mm, blade roundish, abruptly nar-
rowed into the petiole like part of c. 1.0–1.5 mm (Fig. 17, 18).

F l o w e r i n g :  Second half of April to begin of June.
F r u i t s :  June to July.
D i s t r i b u t i o n :  N E  Greece (Nomos Evros) and S Bulgaria (Eastern Rhodope 

Mts.).
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H a b i t a t :  Rocks, screes and embankments on serpentine (Fig. 10, 11) and volca-
nic siliceous material (Fig. 8, 9). Strid & Tan 2003: 474 mention from serpentine out-
crops in the Pessani forest 13 “interesting” accompanying species. In the meantime there 
is a lot of literature on the Dadia-Lefkimi-Soufli Forest National Park in whose SW part 
the Pessani forest lies (Korakis & al. 2010: 67–68, 73, Korakis & Gerasimidis 2010 
on vegetation, Korakis & al. 2006 on floristics, Catsadorakis & al. 2010: 272–273 
on conservation). Pavlova 2009: 218 and 2014: 391 describes the vegetation in the 
Rhodope Mts. as xerothermic communities of submediterranean type and lists a num-
ber of accompanying endemics and rare species.

K a r y o l o g y
C h r o m o s o m e s :  The interphase nuclei, prophasic transformation (Fig.31a) and 

condensed chromosomes are in accordance with the conditions usually found in astero-
trichous Onosma species with x = 7 (see e.g. Teppner 1972, 1974, 1991b). O. kittanae has 
2n = 2x = 14 chromosomes (Fig. 31b, c). Because of loss of some fixations, the idiogram 
(Fig. 30) has not the same quality as in earlier papers; it is calculated from one plate only 
and it is not absolutely clear if one or two pairs bear satellites. Nevertheless, the chromo-
some morphology appears to be in good accordance with other asterotrichous, diploid 
Onosma species (e.g. Teppner 1974: 77, Fig. 9c, d).

M e i o s i s  takes place in flower buds with a corolla length of c. (2.1, early 
pachyten–)2.4–2.8(–3.0, tetrads) mm. Meiosis is completely regular with n = 7 bivalents 
at metaphase I and 7 chromosomes in the later stages Fig. 31d–f, 32, 33).

Fig. 17–18: Onosma kittanae, Dadia to Pessani, seedlings. – Sown 21.1.2008, germination April 2008, 
phot. 24.5.2008. – Scale bar = 1 cm.

17 18
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19 20

21 22 23

Fig. 19–29: Onosma kittanae, NE Alexandropouli, indumentum of the upper face of three basal leaves 
from one and the same individual. – Fig.19: Near the tip of the leaf. – Fig. 20: Ditto, detail, 
left the midvein. – Fig. 21–23: Change of the indumentum (especially reduction in the 
number of rays) in the petiole-like part from above (Fig. 21), the middle (Fig. 22), and near 
the base (Fig. 23). For the base itself see Fig. 24–25. – Phot. E. Stabentheiner.
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26 27

24 25

Fig. 24–25: Onosma kittanae, NE Alexandropouli, same leaf as in Fig. 19–23, indumentum at the base 
of the petiole-like part, upper face. – Phot. E. Stabentheiner.

Fig. 26–27: Onosma kittanae, NE Alexandropouli, indumentum near the tip of a leaf, up to eight rays 
per tubercle. In the left figure midvein at the right margin. – Phot. E. Stabentheiner.
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Fig. 28–29: Onosma kittanae, NE Alexandropouli, indumentum. – Fig. 28: Near the tip of the leaf, up 
to 13 rays per tubercle. – Fig. 29: Base of the petiole like part. – Phot. E. Stabentheiner.

28 29

Fig. 30: 	 Onosma kittanae, Dadia to Pessani, idiogram of the haploid chromosome set taken from one 
mitotic metaphase plate. For the idiogram method see, e.g. Teppner 1974 or Teppner & 
Wetschnig 1980. 
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Fig. 33: 	 Onosma kittanae, Dadia to Pessani, Pollen mother cells in anaphase I, 7 chromosomes.

33

Fig. 31: 	 Onosma kittanae, Dadia to Pessani, mitotic and meiotic chromosomes, 2n = 14 and n = 7, 
respectively. – (a) late mitotic prophase. – (b, c) mitotic metaphase plates. – (d, e) meiotic 
metaphase I in polar view and side view, 7 bivalents. – (f ) meiotic anaphase I, polar view. 

Fig. 32: 	 Onosma kittanae, Dadia to Pessani, Pollen mother cells in metaphase I, 7 bivalents.

32
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4. Discussion

Onosma kittanae and O. pavlovae are regarded here as conspecific. The essential 
characteristics are identical. The differences indicated in Pavlova 2009: 217 lie within 
the usual variability which has to be expected between individuals of a population as 
well as between populations, especially when populations were isolated for a long time. 
Even regarding the anther length, there is no caesura in our material (6.6–7.6 mm in 
Bulgarian, 7.2–8.5 mm in Greek material). Contrary to the wordings in the two original 
descriptions (white versus pale yellow, respectively) there is no discernible difference in 
the colour of the corolla between Greek and Bulgarian material (Fig. 2–4, 9 and 11, 12).

The details of the indumentum are usually highly variable within species and with-
in individuals; this was discussed in Teppner 2012: 310–314, 316–317 with O. fruticosa 
as an example. Here this variability is demonstrated once more with the help of different 
leaves of one and the same individual of O. kittanae (Fig. 19–29).

O. kittanae is unique among South European Onosma species by its peculiar calyx: 
contrary to all other species its development is highly precocious and the sepals are 
never strongly connected by intermingling hairs, not laterally, nor on the apex (Fig. 
6, 7, 14). On the occasion of the description Strid & Tan 2003: 474 , on one hand, 
compared it with O. thracica Velen. (a synonym of O. rigida Ledeb.), however, we see 
no affinities with this species. On the other hand, O. elegantissima Rech. f. & Goulimy 
in Rechinger 1957 and O. stridii Teppner 1988, 1991a were presumed to be relatives. 
From their habit, leaves, indumentum, corolla, nutlets, etc., these two could be related 

34

Fig. 34: 	 Onosma elegantissima: Cincinnus with flower buds, in the smallest bud C = c. 2.7 mm, K = c. 
3.5–4.0 mm. – Origin: Griechenland, Kozani, Vourinos-Gebirge, Paleokastron, NW- und 
W-exponierte Hänge (von Felsen durchsetzt, Serpentin) O des Ortes, ca. 900–940 m; Buxus 
sempervirens-Quercus pubescens-Gebüsch, Rasen mit Chrysopogon gryllus und Felsfluren; 
11.7.1980; leg. H. Teppner 80/385 (GZU) . – Grown in the Bot. Garden Graz sub Cult. 
No. BOR 798/1 (GZU). – Scale bar = 1 cm.
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Fig. 35:	 Onosma stridii: boragoid with flower buds, in the smallest bud C = 2.5 mm, K = 4.5 mm. 
– Origin: [Greece], Nom. Fthiotidos, ep. Lokridos: Mt Kallidromon, along road between 
the villages of Modion and Kallidromon, 550 m; serpentine gravel on road embankment; 
1987-04-13; leg. P. Laulund & A. Strid no. 26326 (GZU). – Scale bar = 1 cm.

35

to O. kittanae. Only the calyx characters would disagree with this opinion at first sight. 
A closer look shows that it is also somewhat precocious in these two, less than in O. kit-
tanae, but distinctly more than it generally occurs in many other asterotrichous Onosma 
species. In the latter, at the time of meiosis, the calyx is often little longer (less than 1.5 
×) than the corolla (e.g. O.rigida Fig. 36, O. echioides L., and O. heterophylla Griseb. Fig. 
37), whereas it is more than 2–3 times the length of the corolla bud in O. kittanae (Fig. 
6, 7, 14). The ratio is 1.3–1.5 × in O. elegantissima (Fig. 34) and 1.8 × in O. stridii (Fig. 
35). The corolla equals the calyx at a length of c. 7–10 mm in asterotrichous Onosma 
such as O.rigida, O. echioides and O. heterophylla, and at 13–16 mm in O. kittanae; in O. 
elegantissima this is the case at 11–12 mm and in O. stridii at 10–12 mm. So the ratios of 
the length of calyx and corolla seem to be intermediate in O. elegantissima and O. stridii. 
Thus, in spite of the intermingling hairs, affinity of the two with O. kittanae seems to 
be possible and cannot be excluded.

Contrary to this point of view, Cecchi & al. 2011 used ITS1 sequence data to show 
that O. kittanae forms a monophyletic clade together with O.echioides and O. hetero-
phylla. However, due to the very limited sequence data we are not confident that they 
represent natural relationships among the species. We disagree mainly because of the 
very different calyx, the same reason as in the case of O. rigida.

A distinctly precocious calyx as in O. kittanae occurs in several, unrelated parts 
of the genus Onosma, but according to our present knowledge, always combined with 
sepals connected by intermingling hairs laterally and / or apically. An example is the 
haplotrichous O. polyphylla Ledeb., in which the sepals are twice as long as the corolla 
at time of meiosis (5.0–6.0 mm versus 2.5–3.0 mm) and both become equal at a length 
of c. 17–18 mm, and sepals are connected by hairs, especially strong apically (Fig. 38). 
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Fig. 37: 	 Onosma heterophylla: Cincinnus with flower buds, in the smallest bud C = 2.3 mm, K = 3.4 
mm. – Origin: Bulgarien, Struma-Tal, zwischen Blagoevgrad und Simitli, Felsgruppe an ei-
nem NW-exponierten Hang nahe der Straße A1 (= E79), 400 m, 41°56’10” N, 23°06’03” E; 
quarzreicher Glimmerschiefer, Felsfluren mit Comandra umbellata; 9.4.2014; leg. R. Karl 
(GZU). – Grown in the Bot. Garden Graz sub cult. Nr. 1324/3 (GZU).

36

37

Fig. 36: 	 Onosma rigida: Cincinnus with flower buds, the first flower opens, in the smallest opened 
bud C = 2.8 mm, K = 3.5 mm. – Origin: Bulgarien, WSW Varna, Beloslav, 60 m, 43°11’14’’ 
N, 27°42’35’’ E; 23.6.2014; leg. R. Karl (GZU). – Grown in the Bot. Garden Graz sub 
Cult. Nr. 1323/4 (GZU). – Scale bar = 1 cm.
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Fig. 39: 	 Onosma stenoloba: Cincinnus with flower buds, the smallest corolla bud c. 2.3 mm, the 
others 4.4 and 8.3 mm, respectively. – Origin: Turkey, B6 Sivas, Sivas-Ulaş 12 km. Mescidli 
around, roadside and slopes, 4250 ft.; 26.05.2006; 39 39N 037 00E; leg. R. Binzet 95 & 
96. – Grown in the Bot. Garden Graz sub Cult. Nr. 1256 (GZU).

38
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Fig. 38: 	 Onosma polyphylla: Cincinnus with flower buds, the central flower open, in the smallest bud 
C = 1.4 mm, K = c. 3.5 mm. – Origin: Ukraine, Krim, an der Küstenstraße zwischen Alushta 
und Sudak, ca. 2 km SW Vesele, 210 m, 44° 50’ 46’’ N, 34° 51’ 37’’ E; Silikatsedimente, 
Feinschuttfluren an der Straßenböschung; 6.7.2013; leg. R. Karl (Herb. Karl) – Grown 
in the Bot. Garden Graz sub Cult. Nr. 1305/4 (GZU). – Scale bar = 1 cm.
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Sepals most similar to those of O. kittanae we have seen in some Anatolian astero-
trichous species such as O. stenoloba Hausskn. ex H. Riedl and related ones; they are 
not only strongly precocious, but also soft and U-shaped in transversal section, and con-
nected by crisp, intermingling hairs only apically (Fig. 39). From their morphology, such 
species are also candidates for an affinity with O. kittanae. The occurrence of a genetic 
shift from crisp hairs at the tip of the sepals to straight hairs may not be too unlikely. 
The basic chromosome number x = 7 occurs also in this group. Because of our insuf-
ficient knowledge of this group, we are not able to discuss this in more detail. Further 
investigations would be necessary for a decisive conclusion on the affinity of O. kittanae.
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Fig. 40: Onosma tenuiflora, a rare example in Onosma with true white corollas. – Origin: Arme-
nia, Aragatsotn province, Talin district, Mt. Arteni, S side; 1433 m, 40° 20’ 41’’ N, 43° 46’ 57’’ E; 
27.6.2004; leg. E. Vitek & al. 04-1802 (GZU). – Grown in the Bot. Garden Graz sub Cult. Nr. 1217 
(GZU). – Length of corolla 10–11 mm.

40
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Buchbesprechungen / Book Reviews

Jani Vangjeli 2015. Excursion Flora of Albania. – Koeltz Scientific Books, Königstein / Deutschland. – 
13,5 × 20,5 cm, 661 Seiten. Hardcover. ISBN 978-3-87429-477-5. Preis: (D): 79,– €.

Die – abgesehen von der Flora Europaea – bis vor kurzem einzige in englischer Sprache verfügbare Flora von 
Albanien behandelt 4560 wildwachsende und kultivierte Pflanzenarten dieses Balkanstaates, der etwa ein Drittel 
der Größe Österreichs aufweist. Die mehr als ein Jahrzehnt dauernde Isolierung des Landes verhinderte den 
Zugang zur west- und mitteleuropäischen botanischen Forschung und Literatur, lediglich zu Ungarn gab es Kon-
takte. Dies ist mit ein Grund warum die Datenlage für die ‚Flora Europaea‘ zur Zeit der Herausgabe (1964–1980) 
relativ schlecht war. Friedrich Markgraf (1897–1987) brachte als Regional Advisor für Albanien aufgrund seiner 
Reisen durch das Land (1924, 1928, 1941) reiche Erfahrungen mit, die u. a. in Erstbeschreibungen (Chrysanthe-
mum albanicum, Cytisus pseudoprocumbens, Orobanche nowackiana u. a.), der Publikation der ‚Pflanzengeographie 
von Albanien‘ (1932), der Vollendung des ,Prodromus florae peninsulae Balcanicae‘ von Hayek mündeten. Neuere 
Arbeiten aus der Zeit nach dem 2. Weltkrieg finden sich nur wenige.

Das als Flora für die Bestimmung im Gelände konzipierte Werk hält sich strikt an die heute zumindest in Tei-
len veraltete Familiengliederung und Nomenklatur der Flora Europaea. Neben den dort für Albanien angeführten 
Arten sollen 572 weitere eingearbeitet sein – Ergebnisse der Feldforschungen seit den 1990er Jahren.

Den überwiegenden Teil des Buches nehmen die Schlüssel ein, die zur Bestimmung der Pflanzenfamilien 
führen. Davor wird eine grobe Höhenstufengliederung mit Höhenangaben für die vier Stufen (I: Mediterrane 
Wälder und Gebüsche, II: Stufe der Eichenwälder, III: Buchenwaldstufe und IV: Stufe der alpinen Weiden) für 
Nord-, Mittel- und Süd-Albanien vorgestellt, es folgen die Erläuterung der Abkürzungen für die Lebensformen 
und chorologischen Angaben und eine Nummernliste von 235 Habitaten, die eine Reihe von Wiederholungen in 
verschiedenen Kombinationen aufweist (z. B.: Nr. 34: clearings; Nr. 35: clearings, scrub and pastures; Nr. 150: 
scrub; Nr. 153: scrub and pastures u.s.w.). Damit wird dieses Verzeichnis unnötig aufgeblasen, ähnlich wie das der 
Blühzeiträume, das man ohne Informationsverlust von etwa zwei Seiten Umfang auf 12 Zeilen reduzieren könnte. 
Den Abschluss des Bandes bilden ein (unvollständiges) Glossar lateinischer (besser wissenschaftlicher) Begriffe, 
das keineswegs fehlerfrei ist (abratanoides; altissima wird als many high übersetzt u.s.w.), das Register der alba
nischen Vernakularnamen und der wissenschaftlichen Gattungsnamen (wo Tippfehler und falsche Seitenangaben 
bei der Suche besonders unangenehm auffallen: z. B. Coleoglossum) und ein Literaturverzeichnis. Warum manche 
Arten im Register im Kleindruck aufscheinen, konnte nicht herausgefunden werden.

Schon in den drei Eingangsschlüsseln (Pteridophyta, Gymnospermae und Angyospermae [sicc.]) stolpert 
man über die ersten Tipp- und Schlampigkeitsfehler, die einen durch das gesamte Werk verfolgen.

Die Zusammenfassung von Gattungen zu Familien und deren Gruppierung in Ordnungen erfolgt in der 
Exkursionsflora von Albanien einem heute allgemein als veraltet angesehenen Konzept. Hier sollen nur die Ord-
nungen Scrophulariales und Primulales als Beispiele herausgegriffen werden. Aufgrund von neueren Bearbeitun-
gen verbleiben nur mehr die Gattungen Scrophularia und Verbascum in der Familie Scrophulariaceae, während 
der Großteil der Arten in andere Familien überstellt werden musste. Die Primulaceae s. str. umfassen in neueren 
Floren weltweit nur mehr 22 Gattungen; für Albanien wären das Primula selbst, Androsace und Soldanella. Samo-
lus bildet eine monogenerische Familie, Anagallis, Trientalis, Cyclamen, Coris, Asterolinon oder Lysimachia wurden 
in die Myrsinaceae überstellt.

Eine Reihe von kritischen oder schwer zu bestimmende Formenkreise wie Rubus subgen. Rubus, Alchemilla, 
Hieracium sind völlig unzureichend bearbeitet. Hier wäre zumindest ein Hinweis, dass die Schlüssel einer Über-
arbeitung bedürfen, angebracht.

Die Schlüssel sind sehr knapp und z. B. bei Ulmus über weite Teile der Vegetationsperiode nur eingeschränkt 
brauchbar. In vielen Fällen sind die Gegensatzpaare nicht gleich erkennbar, weil die Reihung der Merkmale unter-
schiedlich ist. Schlüsselnummern fehlen mehrfach (z. B. Seite 172, Nr. 28), manche kommen doppelt vor (z. B. 
Seite 176: 17 statt 18; Seite 179: Nummer 7) oder die Verweise stimmen nicht (z. B. Seite 177 oben, Seite 193 oben, 
Seite 219: Hippocrepis. Dafür findet sich im Quercus-Schlüssel eine idente Wiederholung der Untergliederung der 
Arten Q. cerris und Q. pubescens. Warum statt des Wortes „bis“ teilweise das Zeichen „÷“ anstatt „–“ verwendet 
wird, konnte der Rezensent jedenfalls nicht herausfinden.

Schlampigkeitsfehler wie häufig fehlende Punkte hinter abgekürzten Autornamen oder fehlende Leerzeichen 
vor und nach Bindestrichen könnte man großzügig übersehen, vertauschte und fehlende oder überzählige Buch-
staben in Pflanzennamen (z. B. Anthyllis vulneraria subsp. pukchella, Pteridium aqulinum, Quercus dalechampi, 
Asplenium lepidium, Coleoglossum statt Coeloglossum [auch im Register!]) sind wirklich störend. Hier kommt es 
dann zu kuriosen Kombinationen wie Hieracium praelatum subsp. praealtum. Sehr häufig und im Lesefluss stö-
rend sind falsche oder fehlende Einrückungen in den Gattungsschlüsseln (Seiten 38, 47, 68, 70, 75, 78, … 599). 
Eine Aufzählung aller bei der Benutzung aufgefallenen Fehler würde den Rahmen der Buchbesprechung sprengen!

Der Rezensent hat bisher noch kein so schlecht lektoriertes Bestimmungsbuch in Händen gehabt, das den 
relativ stolzen Preis keinesfalls rechtfertigt. Der an Pflanzen interessierte Besucher von Albanien ist jedenfalls 
ungleich besser bedient, wenn er die 2016 erschienene ‚Illustrated Flora of Albania‘ von G. Pils ersteht, die nur 
geringfügig teurer ist. Sie enthält neben einem dichotomen Schlüssel 377 Farbtafeln, auf denen fast alle in Alba-
nien vorkommenden Arten farbig abgebildet sind, oft mit Makrofotos von für die Bestimmung wichtigen Details.

Anton Drescher
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