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Notizen zur , Flora von Istrien*, Teil V

Walter K. ROTTENSTEINER

Zusammenfassung: loana M. Padure & Sanja Simi¢ prasentieren die Ergebnisse ihrer
rasterelektronenmikroskopischen Untersuchungen zweier istrischer Clinopodium-Ar-
ten. 24 Mitarbeiter haben insgesamt 416 Belege (+ 690 Dubletten) aus dem ,Herbari-
um Istriacum® (KL) und 359 Belege aus anderen, 6 6ffentlichen (GJO, GZU, IBF, KL,
WHB, MFU) und 2 privaten Herbarien (Herb. F. Essl/A-Wien, Herb. P. Pilsl/A-Salzburg)
revidiert. Die Dubletten aus dem Herbarium Istriacum werden an 27 6ffentliche Institu-
tionen (B, BKF, CLF, GJO, GZU, IBF, JACA, LG, LI, LJU, M, MA, NHMR, NY, OSC, PE, R,
TBI, TK, TNS, UBC, US, W, WHB, WU, Z, ZA) verteilt. Als neue Taxa fiir Istrien werden
an dieser Stelle erstmals genannt: Anacamptis morio subsp. caucasica X subsp. morio,
Anacamptis pyramidalis subsp. pyramidalis X subsp. serotina, Bidens radiatus (auch neu
fiir Kroatien!), Cotoneaster turbinatus (auch neu fiir Kroatien!), Eleocharis engelmannii,
Lemna minuta (auch neu fiir Kroatien!), Mentha suaveolens var. suaveolens, Pueraria lo-
bata, Rosa xtoddiae (auch neu fiir Italien und Slowenien!) und Typha laxmannii (auch
neu fiir Kroatien!). — Neu fiir die Insel Krk/Vogls sind Anacamptis pyramidalis subsp. py-
ramidalis X subsp. serotina, Avena barbata subsp. barbata, Calendula officinalis, Carduus
micropterus subsp. micropterus, Clematis vitalba var. odontophylla, Clinopodium subnu-
dum, Cotoneaster turbinatus, Cydonia oblonga var. maliformis, Danae racemosa, Delosper-
ma cooperi, Eleocharis engelmannii, Eriobotrya japonica, Ficaria grandiflora, Helleborus
multifidus X odorus, Hippocrepis emerus subsp. emerus, Juncus hybridus, Lathyrus pra-
tensis subsp. lusseri, Melissa romana, Mentha Xmaximilianea, Myosotis X pseudohispida,
Myrtus communis subsp. communis var. communis, Opuntia humifusa, Orobanche hede-
rae, Papaver apulum, Plantago media subsp. media, Pueraria lobata, Ranunculus peltatus
subsp. saniculifolius, Rhamnus intermedia subsp. intermedia, Scrophularia canina subsp.
canina, Senecio inaequidens, Silybum marianum, Smyrnium perfoliatum subsp. perfolia-
tum, Stachys byzantina, Symphytum officinale subsp. officinale, Tanacetum parthenium,
Tilia cordata X mongolica, Trifolium repens subsp. prostratum, Trifolium tomentosum
und Typha laxmannii. — Neu fiir die Insel Prvi¢/Prewig sind Rosa canina var. blondaea-
na, Rosa canina var. squarrosa und Rosa rubiginosa. — Neu fiir die Insel Plavnik/Plaunig
sind Chara vulgaris, Ranunculus peltatus subsp. saniculifolius und Vulpia ciliata. — Neu
fiir die Insel Cres/Kherscher sind Atropa belladonna, Callitriche truncata, Crepis pulchra,
Nicotiana glauca, Ophioglossum vulgatum, Ranunculus trichophyllus, Rorippa sylvestris,
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Rosa agrestis und Rosa elliptica. — Neu fiir die Insel Zeca/Levrera ist Ranunculus aquatilis
s.str. — Neu fiir die Insel Susak/Sansig ist Anacamptis pyramidalis subsp. serotina. — Neu
fiir die Insel LoSinj/L6tzing sind Rosa micrantha und Wolffia arrhiza. — Von 199 Taxa
wird die Verbreitung in Istriens 21 Teilgebieten gezeigt. — Der Liste botanischer Literatur
beziiglich Istrien werden 142 neue Zitate hinzugefiigt.

Summary: Ioana M. Padure & Sanja Simi¢ present the results of their electron microsco-
py scannings of two Istrian Clinopodium species. 24 collaborators have revised 416 spe-
cimens (+ 690 duplicates) from the ,Herbarium Istriacum* (KL) and 359 specimens
from other herbaria, 6 of them being public (GJO, GZU, IBF, KL, WHB, MFU) and 2
private (Herb. F. Essl/A-Wien, Herb. P. Pilsl/A-Salzburg). The duplicates from the ,,Her-
barium Istriacum® are distributed to 27 public institutions (B, BKF, CLF, GJO, GZU, IBF,
JACA, LG, LI, LJU, M, MA, NHMR, NY, OSC, PE, R, TBI, TK, TNS, UBC, US, W, WHB,
WU, Z, ZA). The following new taxa for Istria are published here for the first time: Ana-
camptis morio subsp. caucasica X subsp. morio, Anacamptis pyramidalis subsp. pyrami-
dalis X subsp. serotina, Bidens radiatus (also new for Croatia!), Cotoneaster turbinatus
(also new for Croatia!), Eleocharis engelmannii, Lemna minuta (also new for Croatia!),
Mentha suaveolens var. suaveolens, Pueraria lobata, Rosa Xtoddiae (also new for Italy
and Slovenia!) and Typha laxmannii (also new for Croatia!). — New for the island of Krk
are Anacamptis pyramidalis subsp. pyramidalis X subsp. serotina, Avena barbata subsp.
barbata, Calendula officinalis, Carduus micropterus subsp. micropterus, Clematis vital-
ba var. odontophylla, Clinopodium subnudum, Cotoneaster turbinatus, Cydonia oblonga
var. maliformis, Danae racemosa, Delosperma cooperi, Eleocharis engelmannii, Eriobotrya
japonica, Ficaria grandiflora, Helleborus multifidus X odorus, Hippocrepis emerus sub-
sp. emerus, Juncus hybridus, Lathyrus pratensis subsp. lusseri, Melissa romana, Mentha
Xmaximilianea, Myosotis X pseudohispida, Myrtus communis subsp. communis var. com-
munis, Opuntia humifusa, Orobanche hederae, Papaver apulum, Plantago media subsp.
media, Pueraria lobata, Ranunculus peltatus subsp. saniculifolius, Rhamnus intermedia
subsp. intermedia, Scrophularia canina subsp. canina, Senecio inaequidens, Silybum ma-
rianum, Smyrnium perfoliatum subsp. perfoliatum, Stachys byzantina, Symphytum offici-
nale subsp. officinale, Tanacetum parthenium, Tilia cordata X mongolica, Trifolium repens
subsp. prostratum, Trifolium tomentosum and Typha laxmannii. — New for the island of
Prvi¢ are Rosa canina var. blondaeana, Rosa canina var. squarrosa and Rosa rubiginosa.
— New for the island of Plavnik are Chara vulgaris, Ranunculus peltatus subsp. saniculi-
folius and Vulpia ciliata. — New for the island of Cres are Atropa belladonna, Callitriche
truncata, Crepis pulchra, Nicotiana glauca, Ophioglossum vulgatum, Ranunculus tricho-
phyllus, Rorippa sylvestris, Rosa agrestis and Rosa elliptica. — New for the island of Zeca is
Ranunculus aquatilis s.str. — New for the island of Susak is Anacamptis pyramidalis subsp.
serotina. — New for the island of Lo$inj are Rosa micrantha and Wolffia arrhiza. — The dis-
tribution of all taxa of Apiaceae in Istria is shown in 199 maps. 142 new literature data
are added to the publication list of the flora of Istria.
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1. Neue Mitarbeiter

DI Igor Belamarié (HR-Split): Naturschutzgebiete, geschiitzte und gefdhrdete Arten
Dr. Robert Grims (A-Graz): Floristische Daten, Fotos

Univ.-Prof. Dr. Nenad Jasprica (HR-Dubrovnik): Vegetation und Pflanzensoziologie
Univ.-Prof. Dr. Ivana Vitasovié¢ Kosi¢ (HR-Zagreb): Ethnobotanik

2. Pollen and nutlet surface micromorphology of Clinopodium foliosum
and C. menthifolium (Lamiaceae) from Istria

by Ioana-Marcela PADURE!, Sanja Sivic?

1 Universalmuseum Joanneum, Botanik, Weinzéttlstrale 16, 8045 Graz, ioanapadure@yahoo.com
2 Graz Centre for Electron Microscopy (ZFE), Steyrergasse 17, 8010 Graz, sanja.simic@felmi-zfe.at

Material and methods

Pollen and nutlets of Clinopodium foliosum (BENTHAM) GOVAERTS (syn. Satureja foliosa)
and Clinopodium menthifolium (HosT) STACE subsp. menthifolium (syn. Calamintha men-
thifolia) were removed from voucher specimens from Rijeka (2015), deposed in KL at
the Carinthian Botanic Centre in Klagenfurt am Worthersee (Herbarium Istriacum: KL
185166 and KL 185167 respectively). Pollen and fruit terminology follows BUDANTSEV &
LoBova (1997), HALBRITTER & al. (2018), and MooN & al. (2008; 2009).

For the SEM investigations, mature nutlets and dry pollen grains of Clinopodium
were coated with a thin layer (5-10 nm) of Gold/Palladium for electrical conductivity.
SEM analysis was performed using a Zeiss Ultra 55 SEM at 5.00 kV. Secondary electron
imaging was performed using an Everhart-Thornley detector.

Introduction

Clinopodium is mostly distributed in the New World and temperate Eurasia, but a few
species occur in Africa, tropical Asia and Indo-Malaysia. The genus Clinopodium recent-
ly increased to about 100 species by inclusion of numerous taxa from other genera due
to taxonomic and phylogenetic studies (BRAUCHLER 2013, 2018; BRAUCHLER & al. 2006,
2010; IamoNIco & BogpaNovi¢ 2014; RYpING 2006). In Istria, Clinopodium consists of elev-
en species (STARMUHLER 2011: 3; ROTTENSTEINER 2014: 550-552).
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Macro- and micromorphological characters: Fruit characters within Lamiaceae have
taxonomic significance, especially the coat surface texture, and may help to classify
the Clinopodium species in the future (RypING 2006: 392; Kava & al. 2009: 903f; MooN
& al. 2009: 761). The nutlets of Clinopodium s. lat. are small, oblong to semigloboid,
smooth, without trichomes or nerves on the back. The colour of the fruits is first green-
ish and turns to brownish, when fully mature brown to dark brown or black. The areole
is bilobed, white or butter coloured (HUsAIN & al. 1990; Kava & al. 2009; Kaya & DINC
2014). The pollen grains are of the isopolar, hexacolpate type, subspheroidal to subp-
rolate in shape. The exine sculpturing type is reticulate and the aperture membrane is
ornamented (HALBRITTER 2016; HALBRITTER & ULRICH 2016; ULRrIcH 2016). The surface
pattern of the nutlets in Lamiaceae family shows remarkable variation, which is mostly
consistent at the generic level. Moon & al. (2009: 764) describe five types based on their
primary sculpturing, shape of anticlinal (AW) and periclinal cell walls (PW), and relief
of cell boundaries:

Type A: Psilate surface — external surface is rather smooth, lacking any particular orna-
mentation; sometimes slightly undulate PW occur.

Type B: Rugose surface — cell shape (primary sculpturing) is hardly visible externally, as
cell boundaries are often unclear, PW of surface are wrinkled.

Type C: Negative reticulate surface — consists of polygonal cells that are normally convex,
each cell is clearly distinct by concave linear AW thickenings.

Type D: Reticulate surface — consists of polygonal cells that are normally concave and
surrounded by continuous AW thickenings.

Type E: Rounded cell arrangement — round cells with ridged cell boundary, each cell is
rather flat and the cell boundary is slightly thick.

Results

Nutlets surface: The nutlets are + oblong to semigloboid, glabrous, brown or dark-
brown to black, round in transversal section (Fig. 1). The areole is bilobed (C. menthi-
folium) or straight (C. foliosum). The position of the abscission scar is basal at the ven-
tral side and the expanded area of abscission is present only in C. menthifolium (Fig.
2). This abscission scar is remarkably large, deep and round compared with those of C.
foliosum (Fig. 2). The width/height dimensions of areole zone are + 340/115 pm (C.
foliosum) and +500/107 pm (C. menthifolium). The apical side of the fruits is + trunca-
ted or rounded. The exocarp presents a rounded cell arrangement (Type E), uniformly
distributed (Fig. 2, 4). Each cell is + sunken and the cell boundary is slightly thick. The
exocarp cells vary in diameter between 21.4-53.3 nm (C. foliosum) and 37.1-54.3 pm
(C. menthifolium). The outline of the exocarp cells is rounded or *+ polygonal (C. folio-
sum), with radial striations and = straight walls. Type E pattern occurs in both exami-
ned species of Clinopodium. The length of nutlets ranges between 0.86-0.90 mm (C.
foliosum) and 0.92-1.1 mm (C. menthifolium); the width ranges between 0.68-0.71 mm
C. foliosum) and 0.89-0.92 mm (C. menthifolium).
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The colours of the nutlets and of the areole are similar to those of C. acinos and C.
alpinum, since C. vulgare present a brown-yellowish coat with a white V-shaped areole.
The exocarp sculpture is slightly papillate and consists of irregular rounded or ovoid
cells with ridges in C. acinos, and a reticulate-areolate exocarp with + prominent dis-
coid cells with radiating ridges and undulating walls in C. alpinum (JABBARI & al. 2018;
Kava & DING 2014).

Pollen micromorphology: At the subfamily and infrageneric levels, pollen provides
valuable taxonomic characters in several genera of Lamiaceae, notably Acinos (Kava &
Kutruk 2007), Hyptis, Nepeta (CELENK & al. 2008), Salvia and Stachys (TRUDEL & MORTON,
1992; CELENK & al., 2008; KayA & KUTLUK, 2007). The pollen is tricolpate in the subfamily

Fig. 1: Nutlets of C. foliosum (left) vs. C. menthifolium (right) — dorsal view (top) and ventral view
(bottom).
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Lamioideae and hexacolpate in Nepetoideae. Clinopodium has stephanocolpate (hexacol-
pate), radially symmetrical and isopolar pollen grains with a uniform surface (Fig. 2, 3,
4). The colpi are distributed symmetrically. The main exine sculpturing type is micro-
reticulate with *+ polygonal lumina. The dimension for the polar length (P) ranges be-
tween 20.45-28.6 pm (C. foliosum) and 25.7-31.4 pm (C. menthifolium), the equatorial

100um

Fig. 2: Nutlets of C. foliosum (left) vs. C. menthifolium (right) — arole zones (top), exocarp sculpture
(middle) and general view of pollen grains (bottom).
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Fig. 3: Pollen of C. foliosum (left) vs. C. menthifolium (right) — equatorial view (top) and polar view
(bottom).

Fig. 4: Nutlet of C. foliosum — lateral view (left) and stamen with mature pollen of C. menthifolium
(right).

87



