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Investigations of Melissa L. (Lamiaceae) from Istria: SEM and 
morphological characteristics

Ioana-Marcela Padure, Sanja Šimić & Walter K. Rottensteiner

Summary: The genus Melissa consists of two taxa in Istria: M. officinalis ssp. officinalis and M. romana 
(syn. M. officinalis subsp. altissima). This study presents macro- and micromorphological characteristics 
of nutlets, pollen, leaves and calyx, including type of trichomes and exocarp pattern. Pollen and fruit 
macro- and micromorphological characteristics of the Istrian taxa were examined using scanning 
electron microscope (SEM). The results showed that in Melissa pollen grains are radially symmetrical, 
isopolar, hexacolpate and have a medium size. Pollen grain shape is elliptic to circular in equatorial 
view and circular in polar view. The exine ornamentation is bireticulate. Nutlets sculpturing pattern 
is psilate to reticulate. This study clarified that both pollen and nutlet micromorphological characters 
are significant features in taxonomic classification of the genus Melissa. Our research presents the 
Istrian distribution of Melissa along with ecological, chorological, macro- and micromorphological 
characteristics of vegetative and generative organs that differentiate the species. 

Keywords: Melissa officinalis, Melissa romana, Istria, Krk, SEM study, macromorphology, 
micromorphology, chorology

Melissa belongs to Lamiaceae, an important plant family that consists of 250 genera and more 
than 7000 species. The largest genera of this family are Nepeta, Salvia, Scutellaria, Stachys, 
Teucrium and Thymus. Many species inhabit different ecosystems and have a great diversity with 
a cosmopolitan distribution (Stankovic 2020).

Melissa officinalis subsp. officinalis originally comes from the Middle East and probably is native 
to parts of the eastern Mediterranean, too. Because of the scent and the medicinal properties, it 
is used as culinary herb and as medicinal plant in different countries. In the Mediterranean area 
to the northern edge of the Alps (Austria, Switzerland) it grows firmly naturalized in ruderal 
locations, hedges or walls up to the colline altitudinal zone. In addition to Melissa officinalis, 
there exist three other species of the genus in East Asia: M. axillaris (Benth.) Backh. f., M. flava 
Benth. and M. yunnanensis C.Y. Wu & Y.C. Huang. Melissa romana occurs in South Europe, 
but it is also reported as naturalized in New Zealand (Dawson et al. 1988). It is native in damp 
locations at altitudes up to 1000 m a. s. l., populating quite different habitat types. Thus, it grows 
in gardens, at field margins, in shady places, banks of streams that maintain moisture, on the 
shores of lakes, but the optimum growth occurs in mountainous and hilly areas. Populations, 
which are usually scattered among locations, vary from abundant to moderate or little (Buch & 
Jagel 2011; Božović et al. 2018). Melissa romana is growing in humid locations and its fragrance 
is described as herbal, fruity and powdery or even unpleasant for humans.

In the past, Melissa romana (high balm) was considered a variety or subspecies of Melissa officinalis 
(lemon balm) and catalogued as Melissa officinalis subsp. altissima. Montelucci (1953) considered 
it as a case of stabilized polyploidy (Melissa romana: 2n = 64; Melissa officinalis: 2n = 32), as it 
does not generate any offspring and it has an intermediate aspect, when it grows next to Melissa 
officinalis (Dawson et al. 1988; Miceli et al. 2006; Pignatti 2018, 2019). 
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The genus Melissa (Salviinae) (Moon et al. 2009) is represented by two species in Istria, Melissa 
officinalis L. subsp. officinalis and Melissa romana Mill. [syn. Melissa altissima Sm., Melissa bicornis 
Klokov, Melissa hirsuta Hornem., Melissa officinalis var. villosa Benth., Melissa officinalis subsp. 
inodora Bornm.] (Rottensteiner 2014, 2018; Starmühler 2011). Melissa romana was recorded 
on the Island of Krk for the first time: SE Kras in June 2019 (Dolovo), shortly thereafter also 
at the west coast near Njivice (Padure 2019), on the gravel road (Fig. 1). New locations were 
found in Njivice and Vrbnik (Padure et al. 2021).

The Island of Krk with an area of 405.78 km2 presents a very rich flora (1677 species) including 
some very special, rare and unique taxa (Rottensteiner et al. 2020). This island is covered by 
the typical vegetation of the submediterranean zone (mixed Quercus pubescens woods and Šibljak), 
just at the east coast north of Vrbnik and in the southernmost parts around Baška and Stara Baška 
with transitions to eumediterranean vegetation. The distribution maps of Melissa officinalis and 
Melissa romana in Istria are shown in Fig. 2.

Plant morphology
Melissa officinalis subsp. officinalis is a perennial herb, 30–90 cm tall, with a fragrant smell of 
lemon. Rhizome horizontal; stems erect, richly branched in the region of inflorescence, with 
patent, 6–13 mm long hairs at the corners, forming white tufts at the nodes, the other parts 
glabrous; leaves dark green, sparsely hairy, with a 2–3 cm long stalk and an ovate blade measuring 
3– 4 × 4  –5 cm, obtuse at base (the lowest ones often heart-shaped, the upper ones ± cuneate), the 

Figure 2. Distribution maps of Melissa officinalis (left) and Melissa romana (right) on the Island of Krk (Rottensteiner 
2018).

Figure 1. Melissa romana, a new species for Island of Krk: A, B – Dolovo SE Kras, on the gravel road to Garica 
(01.06.2019); C – Njivice, on the beach (02.06.2019). Photos: Ioana M. Padure.
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margin with 4  –14 rounded teeth on each side, usually gland-dotted below (peltate glands); leaf 
venation is almost glabrous, abaxially; flowers arranged in whorls of 2 at the axils of normal leaves; 
bracteoles lanceolate, 1.5–2 × 3–7 mm, entire; flower pedicels 2– 4 mm long; flowers nutant; calyx 
6 –9 mm long, at fructification with a well developed central tooth on the upper lip, with patent 
long hairs on the tube, the teeth generally glabrous; upper lip 3-denticulate, obviously undulate, 
teeth straight, evenly spaced; corolla yellowish, turning white or pink after pollination, 10 –12 mm 
long; lower lip hairless or with a few hairs at the mouth only; nutlets brown to blackish, slightly 
lustrous, prolonged obovate, dorsal side convex, ventral sides flat and roof-like with longitudinal 
rib, 1.7–1.9 × 0.9 –1.1 mm; dirty-white areole zone, horseshoe-shaped with abscission scar at the 
basal ventral side without expanded area. Flowering period May to August (Fig. 3A–D.).

Melissa romana is a perennial herb, 40 –150 cm tall, with a foul-smelling scent, usually more 
densely hairy to lanate, with erect, branched, shortly glandular puberulent stems, with sparse 
or dense, long, patent, eglandular trichomes or glabrescent. The indumentum presents capitate 
glands and short protective hairs on the stem sides and long protective hairs at the corners; leaves 
are 2–9 cm long and 1.5–7 cm wide, broadly ovate to rhombic, obtuse or acute, more or less 
deeply crenate, except at the base, leaves bright green, most of them (incl. floral bracts) truncate 
or cordate at base, hairy on both sides, ± greyish-tomentose beneath, at the margin with 6 –13 
triangular teeth on each side, usually very hairy below; leaf venation (primary and secondary) 

Figure 3. Macromorphological characteristics of calyx and leaves in Melissa officinalis (A–D) and Melissa romana (E–H): 
A, B, E, F – calyx type; C, G – leaf adaxial side; D, H – leaf abaxial side. Photos: Ioana M. Padure.
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is very hairy abaxially; verticils are 4  –12-flowered, ovate to linear bracteoles are entire and up 
to 5 mm long; calyx is covered with long, patent, eglandular and short glandular hairs, up to 
9 mm; teeth of the lower lip are lanceolate-triangular, at fruiting time densely hirsute (glandular 
trichomes) on tube and teeth, the upper lip is characterized by a much-reduced central tooth, 
inconspicuous, truncate or emarginate, the line between two teeth of calyx is straight, sometimes 
the central tooth is ± visible; corolla with a faint violet hue, the lower lip with patent hairs on 
the upper face; nutlets brown to black, prolonged obovate, dorsal side convex, ventral sides flat 
and roof-like with a prominent long rib; white areole zone, almost circular, the abscission scar at 
the basal ventral side without expanded area. Flowering period June to November (Fig. 3E–H).

Materials and methods
Specimina visa. The macromorphological investigations were carried out on stem and leaf 
indumentums, leaf petiole, leaf margins and calyx. All characteristics were investigated with 
a standard stereomicroscope.The herbarium specimens of Melissa species preserved at the 
Carinthian Botanic Center in Klagenfurt [KL] were investigated. Material was collected from 
newly discovered locations of the Island of Krk and also deposited at KL-Herbarium-Istriacum. 
The Istrian localities and collection data are listed below:

Melissa officinalis L. subsp. officinalis: Lovrana; 01.07.1900; leg. Evers [GZU-261090, GZU-261091]. –
Kroatien, Istrien (Istria, Istra), Quarner Bucht, Insel Lussin (isola di Lussino, otok Lošinj), Lussingrande 
(Veli Lošinj), N 44°31.097', E 14°30.267', 15 m alt.; Ödland; 09.08.1997; leg. W. Starmühler & 
J. Walter [GZU, KL-Herbarium-Istriacum]. – Kroatien, Istrien (Istria, Istra), Golf von St. Veit (Golfo 
di Fiume, Riječki zaljev), SW Abbazia (Opatija), W Ville d’Icici (Ičići), Pogliane del Carnaro (Poljane), 
N 45°18.92', E 14°16.51', 110 m alt.; Schibliaksaum; 26.09.1999; leg. W. Starmühler & J. Walter [GZU, 
KL-Herbarium-Istriacum]. – Kroatien, Istrien, Kvarner/Carnaro/Quarner Bucht, otok Krk/isola di Veglia/
Insel Vögls, NW Vrbnik/Verbenico/Vörbnick, am Weg vom polje Lug/valle Jas/Hainfeld nach N, SW 
Risika/Réssica; Waldrand; 14.08.2020; leg. Ioana M. Padure, Marica & Walter K. Rottensteiner [GJO, 
KL-Herbarium-Istriacum, LI, NHMR, WHB, ZA].

Melissa romana Mill.: Pola; s.d.; leg. Pelikan [GZU-261407]. – Istria, costa orientalis inter Abbazia et Icici 
ad vias; 05.07.1898; leg. Evers [GZU-261360, GZU-261409]. – Flora von Istrien, Pola, Hecken am Prato 
grande; 26.07.1899; leg. K. Untchj [GZU-261361]. – Istrien, Umgebung v. Pola; buschige Wegränder; 
08.[1]905; leg. Arbesser [GZU-029942]. – Istrien, Abbazia; buschige Orte; 07.[1]916; leg. Arbesser [GZU-
029943]. – Kroatien, Istrien, Zapadna obala/Costa occidentale/West-Küste, etwa 3,5 km NW Rovinj/
Rovigno/Rofein, „Monsena-Gebiet“; an einem Graben, größere Gruppe; 20.09.1981; leg. F. Richter [KL-
Herbarium-Istriacum]. – Kroatien, Istrien (Istria, Istra), Gebiet des Monte Maggiore (Učka gora), WSW 
Berschezh (Bersezio, Brseč), M. Sissol (Sisol), NE-Hang, N 45°10.51', E 14°12.70', 530 m alt.; Pinus nigra-
Waldrand; 06.07.2000; leg. U. & W. Starmühler [KL-Herbarium-Istriacum]. – Kroatien, Istrien, Insel 
Lošinj/Lussino/Lussin, am Weg von Neresine, 35 m alt.; Ruderal; 20.06.2003; leg. U. & W. Starmühler 
[GZU, KL-Herbarium-Istriacum, MBM, ZA]. – Kroatien, Istrien, Južna Istra/Istria meridionale/Süd-
Istrien, SSE Pula/Pola, am Weg von Premantura/Promontore zum Rt Kamenjak/Kap Promontore, 30 m 
alt.; Macchiensaum; 28.06.2003; leg. M. Münch & W. Starmühler [GZU, KL-Herbarium-Istriacum, 
ZA]. – Kroatien, Istrien, Zapadna obala/Costa occidentale/Westküste, Poreč/Parenzo, auf dem Hügel 
Sv. Marko/S. Marco am östlichen Stadtrand, 20 m alt.; lichter Pinus halepensis-Mischwald; 27.09.2004; 
leg. P. Vergörer [GZU, KL-Herbarium-Istriacum, ZA]. Kroatien, Istrien (Istria, Istra), Gebiet des Monte 
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Maggiore (Učka gora), WSW Berschezh (Bersezio, Brseč), M. Sissol (Sisol), NE-Hang, N 45°10.51', 
E 14°12.70', 530 m alt.; Pinus nigra-Waldrand; 06.07.2000; leg. U. & W. Starmühler [KL-Herbarium-
Istriacum]. – Kroatien, Istrien, Insel Lošinj/Lussino/Lussin, am Weg von Neresine, 35 m alt.; Ruderal; 
20.06.2003; leg. U. & W. Starmühler [GZU, KL-Herbarium-Istriacum, MBM und ZA]. – Kroatien, Istrien, 
Južna Istra/Istria meridionale/ Süd-Istrien, SSE Pula/Pola, am Weg von Premantura/Promontore zum Rt 
Kamenjak/Kap Promontore, 30 m alt.; Macchiensaum; 28.06.2003; leg. M. Münch & W. Starmühler 
[GZU, KL-Herbarium-Istriacum, ZA]. – Kroatien, Istrien, Zapadna obala/Costa occidentale/Westküste, 
Poreč/Parenzo, auf dem Hügel Sv. Marko/S. Marco am östlichen Stadtrand, 20 m alt.; lichter Pinus 
halepensis-Mischwald; 27.09.2004; leg. P. Vergörer [GZU, KL-Herbarium-Istriacum, ZA]. – Kroatien, 
Istrien, Zapadna obala/Costa occidentale/West-Küste, SE Rovinj/Rovigno/Rofein, am Weg von der 
Buschenschank „Arka“ nach W zur Uvala Cisterna/Valle Cisterna/Zisternen-Bucht, N 45°02'34.35", 
E 13°42'42.88", 48 m alt.; Schibliaksaum; 04.06.2011; leg. G. Heber & W. Starmühler [GZU, KL-
Herbarium-Istriacum, MBM, ZA]. – Kroatien, Istrien, Zapadna obala/Costa occidentale/West-Küste, 
NNE Rovinj/Rovigno/Rofein, etwa 0,2 km ENE der Ruine der Sv. Toma/S. Tommaso/ Hl. Thomas-
Kirche, N 45°06'40.06", E 13°39'49.16", 47 m alt.; Brache; 11.06.2011; leg. E. Schalk & W. Starmühler 
[CLF, GZU, KL-Herbarium-Istriacum, M, W, WHB, ZA]. – Kroatien, Istrien, Kvarner/Carnaro/Quarner 
Bucht, otok Krk/isola di Veglia/Insel Vögls, SE Kras/Carso, am Weg vom aufgelassenen Gehöft Dolovo 
nach SE nach Garica/S. Antonio, N 45°06'28.69", E 14°37'10.24", 228 m alt.; Schotterweg; 01.06.2019; 
leg. Ioana M. Padure, Marica & Walter K. Rottensteiner [KL-Herbarium-Istriacum]. – Österreich, 
Steiermark, Graz; kultiviert. Herkunft: Kroatien, Istrien, Kvarner/Carnaro/Quarner Bucht, otok Krk/
isola di Veglia/Insel Vögls, SE Kras/Carso, am Weg vom aufgelassenen Gehöft Dolovo nach SE nach 
Garica/S. Antonio, N 45°06'28.69", E 14°37'10.24", 228 m alt.; Schotterweg; 01.06.2019; 17.09.2020; 
leg. Ioana M. Padure [KL-Herbarium-Istriacum]. – Kroatien, Istrien, Kvarner/Carnaro/Quarner Bucht, 
otok Krk/isola di Veglia/Insel Vögls, Westküste, Njivice/Gnivizze/Sniewitz; 02.08.2021; leg. Ioana M. 
Padure [KL-Herbarium-Istriacum].

SEM of dry leaves, calyx, nutlets and pollen. For scanning electron microscopy (SEM) 
investigation the specimens were coated with a thin layer (5 –10 nm) gold / palladium for electrical 
conductivity. SEM analysis was performed using an SEM Zeiss Ultra 55 at 5.00 kV. Secondary 
electron imaging (SE) was performed using an Everhart-Thornly detector.

Mixocarpy. For the investigations of mixocarpy, at least five nutlets were treated with distilled 
water, and the thickness of the mucous layer was measured under light microscope. The 
measurements were taken every 15 minutes during the first hour, and then after each hour during 
8 hours. No mucilage production after 8 hours was taken to indicate the absence of mucilage 
reaction (Ryding 1992).

Results and discussion
The comparative macro-and micromorphological characteristics of Melissa species are presented 
in Table 1.

Macromorphological characters

Stem indumentum. Pubescent in Melissa officinalis and hirsute to villous in Melissa romana. 
The indumentum consists of uniseriate and multicellular eglandular and glandular trichomes 
(capitate and peltate type).
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Leaf morphology. Leaves are pubescent abaxially in Melissa officinalis and almost glabrous 
adaxially. Melissa romana is very hairy on both sides, the midvein presents long protective hairs.

Nutlet size, shape and colour. The pericarp is smooth, slightly lustrous, fine granulate 
(Bojnanský & Fargašová 2007) and not becoming mucilaginous upon wetting. For nutlet 
length and width, 10 –20 samples per specimen of each taxon were measured. Nutlets are brown 
to black, prolonged to ovoidal, dorsal side convex, ventral sides ± flat, slight lustrous to fine 
granulate, ± glabrous 1.6 –2.0 × 0.8 –1.1 mm, smaller sized in Melissa romana, brown to black, 
areole zone rounded, white and without an extended area of outer layer of pericarp. The nutlets 
are bilaterally symmetric based on the position of the abscission scar. The apex shape is round, but 
truncate apices also occur in Melissa romana. The colour of nutlets is first greenish and turns to 
brownish black to black at maturity in Melissa officinalis and to black in Melissa romana. The shape 
of transversal section is slightly trigonous in Melissa officinalis and trigonous in Melissa romana. 

The veins’ anastomosis in calyx can help to differentiate the species in Lamiaceae (Padure 2006). 
The primary and secondary veins are differently anastomosed on the upper lip of calyx. The 
primary calyx veins protrude at the abaxial epidermis and are more prominent at the Melissa 
romana calyx.

Species Melissa officinalis Melissa romana

Pollen grains Hexacolpate Hexacolpate 
Size PxE (µm) /  
P/E ratio (dry pollen) 34–38 × 21–25 / prolate 31–36 × 24–28 / spheroidal to subprolate

Polar view (PV)
Outline in PV: elliptic to circular; three 
wider mesocolpi might alternate with three 
narrower ones.

Outline in PV: elliptic; colpi are 
distributed symmetrically.

Equatorial view (EV) Mesocolpi 5–7 µm wide. Mesocolpi 10–11 µm wide.

Exine type Bireticulate Bireticulate
Lumen shape / 
primary reticulum 
(PR) 

Polygonal / muri of PR thicker than 
secondary muri; lumen of PR contains 
fewer than three units of secondary lumen.

Polygonal / muri of PR thicker than 
secondary muri; lumen of PR contains 
fewer than five units of secondary lumen. 

Exocarp sculpture ± Reticulate exocarp, the abscission scar rounded and white without an extended area of 
outer layer of pericarp.

Nutlets
Brown to blackish, prolonged obovate, 
dorsal side convex, ventral sides flat and 
rooflike with longitudinal rib.

Brown to black, prolonged obovate, dorsal 
side convex, ventral sides flat and rooflike 
with a prominent long rib.

Calyx macro- and 
micromorphology

Calyx 6–9 mm at fruiting time, with a 
well-developed central tooth on the upper 
lip (mucron), with patent hairs on the 
tube, the teeth generally glabrous. The line 
between two teeth of calyx is obviously 
convex.

Calyx 6–7 mm at fruiting time, densely 
hirsute on tube and teeth, the upper lip 
with a much-reduced central tooth. The 
line between two teeth of calyx is straight.

Plant and leaf 
characters

Fragrant smell of lemon, leaves sparsely 
hairy to glabrous, peltate glands abaxial, 
with a 2–3 cm long stalk and an ovate 
lamina, obtuse at base (the lowest ones 
often heart-shaped), margin with 4–14 
rounded teeth on each side.

Foul-smelling, usually more densely hairy, 
capitate glands abaxial, with a 1–2 cm 
long stalk. Most leaves (incl. floral bracts) 
truncate or heart-shaped at base, grey-
tomentose beneath, margin with 6–12 
± triangular teeth on each side.

Table 1. Macro- and micromorphological characteristics in the genus Melissa.



109

I n v e s t i g a t i o n s  o f  M e l i s s a  L .  ( L a m i a c e a e )  f r o m  I s t r i a

Mixocarpy. Mucilage production on the nutlets upon wetting (±) very weak reaction in Melissa 
officinalis and (–) absent in Melissa romana.

Pollen grains. Shapes of pollen grains are very similar: isopolar, elliptic to oblong, medium sized.

Leaves indumentum and trichome types. Hairs are typical of Lamiaceae. Protective hairs short 
(subulate) or long, 2– 4-celled. The glandular trichomes are capitate or peltate, with abaxial 
distribution. The primary and secondary venation is abaxially very hairy in Melissa romana.

Trichome types and morphology of the indumentum have taxonomic values in Lamiaceae 
(Metcalfe & Chalk 1972; Cantino 1990; Chwil et al. 2016; Nguyen et al. 2017). Trichomes 
on leaves and calyx are typical of Lamiaceae: peltate and capitate glands (short-stalked or with 
2-celled stalk) or eglandular, which may be simple, short / long; calyx lacinia in Melissa romana 
are with glandular trichomes (Figs 4, 5).

Figure 4. SEM images of leaves in Melissa officinalis (A–C) and Melissa romana (D–F): A, D – leaf adaxial side; B, E – leaf 
abaxial side; C, F – midvein with protective (C) long hairs or glandular trichomes (F), abaxially. Photos: Sanja Šimić.
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Micromorphological characters

SEM micrographs of leaves. The images from above show the distribution and trichome types.

SEM micrographs of calyx. Calyx is potent, with prominent venation in Melissa romana. The 
primary and secondary venation is obviously stronger in Melissa officinalis. 

Pollen grains. The pollen is isopolar, hexacolpate, inoperculate, prolate-spheroid to subprolate 
with bireticulate exine (Fig. 6A, B, E, F. Melissa officinalis P/E ratio: prolate, 34  –38 × 21–25 µm, 
Melissa romana P/E ratio: 31–36 × 24  –28 µm. The outline of pollen in polar view is circular to 
elliptic, with three wider mesocolpi (5 –7 µm wide) which can alternate with three narrower ones 
in Melissa officinalis. In Melissa romana, the outline is elliptic, colpi are distributed symmetrically, 
mesocolpi 10 –11 µm wide. 

Figure 5. SEM images of calyx and trichome types in Melissa officinalis (A–C) and Melissa romana (D–F): A, D – calyx 
morphology, general view; B, E – protective hair types; C, F – calyx epidermis with glandular trichomes: peltate gland 
(C) and capitate trichomes (F). Photos: Sanja Šimić.
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Nutlet sculpture. The exocarp type is psilate to reticulate, with similar characteristics for both 
species. The external surface is rather smooth lacking any particular ornamentation, sometimes 
slightly undulate-cellular type (Melissa romana) or ± reticulate in Melissa officinalis (Fig. 7D–F, 
A–C). Non-glandular or glandular trichomes were not observed.

Conclusions
Pollen and seed macro- and micromorphological features of leaves, calyx, nutlets and pollen grains 
of Melissa officinalis and M. romana from Istria were examined for the first time using scanning 
electron microscope (SEM). Macromorphological aspects of leaf base and margins, the shape of 
the calyx upper lip and dimension and position of the teeth can be used as taxonomic characters 
to differentiate between both species. 

DA

B E

C F

Figure 6. SEM images of stamens and pollen grains in Melissa officinalis (A–C) and Melissa romana (D–F): A, D – 
mature stamens with pollen, general view; B, E – pollen in polar view; C, F – pollen in equatorial view. Photos: Sanja 
Šimić.
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In Melissa officinalis subsp. officinalis, SEM characteristics of pollen grains are mostly in agreement 
with previous studies (Ulrich 2005, 2016; Ulrich & Auer 2020). No studies about Melissa 
romana are available. The width of mesocolpi and their distribution can be used as a valuable 
taxonomic character regarding the interspecific differentiation.

The nutlets are ± glabrous, lustrous, very similar in general shape, exocarp sculpture or the shape 
of abscission scar, but smaller sized in Melissa romana.

Concerning mixocarpy of the nutlets, it is well known that plants growing in moist habitats have 
more often non-mucilaginous nutlets than those growing in drier habitats. Germinating is almost 
absent in natural habitats due to the hardness of pericarp, especially in Melissa romana (mixocarpy 
is absent). Sporadically, in garden conditions the seed of Melissa officinalis can germinate and 
produce seedlings.

Figure 7. SEM images of nutlets in Melissa officinalis (A–C) and Melissa romana (D–F): A, D – ventral side with a long 
rib; B, E – dorsal side; C, F – showing detail abscission scar. Photos: Sanja Šimić.
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