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ABSTRACT
During field studies in the Romanian Southern Carpathians and the Polish Western
Carpathians, a new tetraploid fern hybrid was discovered. This taxon is described
as Dryopteris ×complexa nothosubsp. transsilvanica (Dryopteris affinis subsp.
jessenii × D. filix-mas). The macroscopic identification is supported by flow
cytometric and earlier cytological results.

INTRODUCTION
The Dryopteris affinis group represents a difficult research subject due to its high
morphological resemblance, which causes numerous problems even for fern specialists.
The best taxonomy so far was done by Fraser-Jenkins (2007), who described six species:
D. affinis (Lowe) Fraser-Jenk. s. str. (diploid apomict, 2n=82) and five triploid apomicts
(2n=123): D. borreri (Newman) Newman ex Oberh. & Tavel, D. cambrensis (FraserJenk.) Beitel & W.R.Buck, D. pseudodisjuncta (Tavel ex Fraser-Jenk.) Fraser-Jenk., D.
schorapanensis Askerov and D. pontica (Fraser-Jenk.) Fraser-Jenk.
However, the final number of taxa in this group cannot yet be determined since
ongoing research may lead to new discoveries, such as the recent description of D.
lacunosa S.Jess., Zenner, Chr.Stark & Bujnoch (Jeßen et al., 2011).
Within the diploid species Dryopteris affinis, five subspecies are currently described:
D. affinis subsp. affinis, D. affinis subsp. paleaceolobata (T.Moore) Fraser-Jenk., D.
affinis subsp. punctata Fraser-Jenk., D. affinis subsp. kerryensis (Fraser-Jenk.) FraserJenk. and D. affinis subsp. jessenii (Fraser-Jenk.) Fraser-Jenk. Until now only three
tetraploid hybrids have been described that involve the first three of these diploids taxa,
with Dryopteris filix-mas (L.) Schott (tetraploid sexual, 2n=164) as the second parent:
D. ×complexa Fraser-Jenk. nothosubsp. complexa (Portugal, Spain, France, Belgium,
Great Britain, Ireland, Germany, Switzerland, Italy, Austria, Romania), D. ×complexa
nothosubsp. contorta Fraser-Jenk. (Great Britain), D. ×complexa nothosubsp.
eschelmuelleri Fraser-Jenk. (Germany, Switzerland, Croatia, Turkey) (Fraser-Jenkins,
2007).
Here we report a fourth hybrid between a subspecies of Dryopteris affinis s. str. and
D. filix-mas: D. affinis subsp. jessenii × D. filix-mas (Figure 1 and 2) discovered in the
Romanian Southern Carpathians and the Polish Western Carpathians.
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Figure 1. Dryopteris ×complexa nothosubsp. transsilvanica, SJ-1310, Romania,
Northern-Făgăraş Mts: Şerbota valley, ca. 750 m a.s.l., in culture in Chemnitz since
1985; Photo: S. Jeßen 12.06.2016

Figure 2. Leaf fragment from the central part of the lamina of Dryopteris ×complexa
nothosubsp. transsilvanica from a natural locality, Poland, the Little Beskid: Hrobacza
Meadow, ca. 620 m a.s.l.; Photo: D. Tlałka 23.07.2016
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MATERIALS AND METHODS
The field research was conducted in the Romanian Southern Carpathians in 1985 (Jeßen,
1991). Specimens collected during this field trip were cultured in Chemnitz (Germany)
(Figure 3). Field studies in the Polish Western Carpathians were conducted in 2015–
2017, where a further locality for the taxon was discovered by the first author in 2015
and the voucher is in KTU (Figure 4).
The ploidy of the specimen was investigated by flow cytometry. Young leaf fragments
of D. filix-mas (tetraploid sexual, 2n=164), D. affinis subsp. jessenii (diploid apogamous,
2n=82) (Bär & Eschelmüller, 2007) and the new hybrid were chopped separately with a
razor blade in a Petri dish containing 400 μl of nuclei extraction buffer (Nuclei Extraction
Buffer, CyStain® UV Precise P Kit, Sysmex 05-5002). The resulting nuclei suspension
was filtered through a 30 µm mesh (CellTrics, Sysmex) in to a clean tube and incubated
for 30 min at RT. In the next step, 1600 µl of staining buffer containing DAPI (Staining
Buffer, CyStain® UV Precise P Kit, Sysmex 05-5002) with β-mercaptoethanol (2µl/ml,
Sigma) were added. Samples were incubated for 5 min at room temperature in the dark
and subsequently analysed using a CyFlow Space Sysmex flow cytometer equipped with
a 365 nm UV laser diode as light source. For each taxon two individual samples were
prepared and analysed twice.

ECOLOGY
The new hybrid was observed in two localities at 580–750 m above sea level, on slopes
of gorges overgrown by beech forests. The presence of the Luzulo luzuloidis-Fagetum
community has also been confirmed in the Western Carpathians.
Phytosociological relevé: 11.06.2017; the Little Beskid Mts.; Hrobacza Meadow; slope
40 % N; 620 m a.s.l.; area 100 m²; tree layer (A): 100 %; shrub layer (B): 1 %, herb layer
(C): 30 %.
A: Fagus sylvatica 95%. B: Fagus sylvatica 5%. C: Dryopteris dilatata 10%; D. affinis
subsp. jessenii 3%; D. affinis subsp. jessenii × D. filix-mas 1%; D. borreri 1%; Athyrium
filix-femina 5%; Oxalis acetosella 5%; Carex sylvatica 1%; Abies alba 3%; Acer
pseudoplatanus 3%; Rubus spec. 3%; Luzula luzuloides 5%.

RESULTS
The new hybrid has characters morphologically intermediate between D. affinis subsp.
jessenii and D. filix-mas. The leaves taper towards the base and the apex, are up to 140
cm long, matt and light to dark green in colour. The spot at the pinna-midrib base (on
living specimens) is slightly faint and fades towards the top of the lamina as in D. affinis
subsp. jessenii. Pinna-segment (pinnule) shape at the tip ranges from straight cut as in
D. affinis subsp. jessenii to rounded as in D. filix-mas. Scales are black-brown at the base
as in D. affinis subsp. jessenii but light to dark brown towards the top as in D. filix-mas
(Figure 5). Spores are mostly deformed and abortive, and only rarely well formed, as it
is typical for hybrids involving apomict taxa (Figure 6). The hybrid shows great
morphological similarity with other tetraploid subspecies of D. ×complexa, from which
it differs by the presence of straight cut tips of the pinna-segments (pinnules) with strong
teeth (Table 1).
To estimate the ploidy level of the hybrid, flow cytometry was used. The two parental
taxa with known ploidy levels – diploid (2n=82) for D. affinis subsp. jessenii and
tetraploid (2n=164) for D. filix-mas (Ekrt et al. 2009) were used as references to
determine the peaks position. The nuclear peak of the hybrid corresponding to the 2C
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Figure 3. Holotype of Dryopteris ×complexa nothosubsp. transsilvanica – SJ-1310 (JE);
scale = c. 20 cm; Photo: S. Jeßen
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Figure 4. Dryopteris ×complexa nothosubsp. transsilvanica – herbarium KTU
specimen; Photo: A. Rostański

B. D. ×complexa nothosubsp. transsilvanica.

Figure 5. Comparison of leaf morphology of plants from Poland. Photos: A. Rostański

A. Dryopteris affinis subsp. jessenii.

C. D. filix-mas
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DNA content was found at the same position as the peak for the tetraploid D. filix-mas
(Figure 7 A, B). In contrast, the 2C peak of the diploid taxon D. affinis subsp. jessenii
had half the fluorescence intensity (Figure 7, value 10 on the × scale for D. affinis subsp.
jessenii (Figure 7 C) compared with 20 for D. filix-mas and the hybrid). These results
show that the hybrid taxon is tetraploid, which is the usual ploidy level found in hybrids
between D. affinis and D. filix-mas (Bär & Eschelmüller, 2006, Fraser-Jenkins, 2007).
Each sample was measured twice and no changes in peak position were observed. To
confirm these data, analysis included an internal reference standard (Vicia faba).
A specimen of the hybrid from Romania (SJ-1303) was studied flow-cytometrically
by J. Fuchs (Gatersleben). Secale sereale was the reference standard. Four measurements
were made. The result gave 32.05 pg / 2C, this value being in the range of the other
Dryopteris tetraploids examined at the same time, e.g. D. filix-mas, SJ-2818, showed
31.78 pg / 2C.

DISCUSSION
The discovery of the hybrid at just two localities is probably related to an insufficient
penetration of the terrain by researchers and with difficulties in the precise identification
of this taxon. Other factors may include infrequent hybridisation between species within
the genus Dryopteris and the rarity of one of the parental taxa – D. affinis subsp. jessenii.
Until recently D. affinis subsp. jessenii was known only from Romania (Transylvanian
Alps: Northern Făgăraş Mountains, Bîlea valley and Şerbota valley; Jeßen, 1985 as D.
affinis subsp. borreri var. splendens; Jeßen, 1991 as an undescribed var. of subsp. affinis;
Banat: Băile Herculane; Widén et al., 1996) and from Serbia (Novi Pazar; Widén et al.,

Figure 6. Sporangium content of SJ-1310; the spores are clearly abortive; scale = c. 50
µm; Photo: S. Jeßen

Character

Dryopteris affinis
ssp. jessenii

Dryopteris ×complexa
nssp. complexa

Dryopteris ×complexa
nssp. transsilvanica

Dryopteris filix-mas

medium dark green to
dark green, matt

light green to dark green,
matt

light green to dark green,
matt

light green to medium
dark green, matt

Spot at the pinna-midrib
base (on living
specimens)

medium distinct colour,
paler towards the tip of
the lamina

slightly faint, paler
towards the tip of the
lamina

slightly faint, paler
towards the tip of the
lamina

lacking

Colour of scales

black-brown

light to dark brown

Spores
Ploidy and reproductive
mode

rounded, crenate at
margins and with few
teeth at the top

straight cut to rounded,
with strong teeth at the
top

rounded, with teeth in the
margins and at the top

light to dark brown with
black-brown basis

light to dark brown

mostly good

mostly shapeless and
abortive

mostly shapeless and
abortive

mostly good

diploid apomict; 2n=82

tetraploid semi-sterile
(partial apomict); 2n=164

tetraploid semi-sterile
(partial apomict); 2n=164

tetraploid sexual; 2n=164

straight cut, with strong
teeth at the top

Note: For further differences between subspecies and hybrids see Fraser-Jenkins (2007).
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Leaf colour

Pinna-segment (pinnule)
shape
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Table 1. Comparison of morphological characters of Dryopteris affinis subsp. jessenii, D. ×complexa nothosubsp. complexa, D. ×complexa
nothosubsp. transsilvanica and D. filix-mas.
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A. Tetraploid Dryopteris filix-mas.

B. Tetraploid hybrid D. ×complexa nothosubsp. transsilvanica.

C. Diploid D. affinis subsp. jessenii.

Figure 7. Flow cytometer histograms showing the relative DNA content in leaves.
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1996). One locality was recently discovered in Poland, in the Little Beskid Mts.
(Hrobacza Meadow; Tlałka, 2015), and more recently in Macedonia, in the Plačkovica
Mts. (Laki; Melovski, 2016).
It is highly probable that further localities of the hybrid will be discovered in Romania
and Poland, as well as in the neighbouring countries of Slovakia, Ukraine and Hungary,
in sites where Dryopteris affinis subsp. jessenii exists. The range of the hybrid overlaps
in the Romanian Carpathians with D. ×complexa nothosubsp. complexa. The ranges of
other hybrids of D. ×complexa are disjunct and include western and southern Europe
and western Asia (Jeßen, 1991; Fraser-Jenkins, 2007).

TYPIFICATION AND DESCRIPTION
Dryopteris ×complexa Fraser-Jenk. nothosubsp. transsilvanica Tlałka, S.Jess.,
A.Rostański & Rojek, nothosubsp. nov. Dryopteris affinis (Lowe) Fraser-Jenk. subsp.
jessenii (Fraser-Jenk.) Fraser-Jenk. × Dryopteris filix-mas (L.) Schott
Holotypus: SJ-1310, leg. S. Jeßen 05.08.1985, cult. in Chemnitz, 14.10.2017
(JE).Isotype: SJ-1310, leg. S. Jeßen 05.08.1985, cult. in Chemnitz, 28.06.2016 and
14.10.2017 (Herbarium S. Jeßen). Paratypi: SJ-1303: Romania, Northern Făgăraş,
Şerbota valley SSO Porumbacu de Sus, ca. 580 m a.s.l., leg. S. Jeßen 01.08.1985; SJ1303, cult., 28.06.2016
Locus: first discovered in 1985 in the Romanian Carpathians in the Făgăraş
Mountains, then in the Polish Western Carpathians, in the Little Beskid Mountains in
2015. The localities are more than 600 km apart (see Figure 8) Romania, Southern

Figure 8. Localities of Dryopteris ×complexa nothosubsp. transsilvanica in the
Carpathians.1: Romania, Northern Făgăraş Mts., Şerbota valley; 2: Poland, The Little
Beskid Mts., Hrobacza Meadow.

TLAŁKA ET AL: DRYOPTERIS ×COMPLEXA NSSP. TRANSSILVANICA

33

Carpathians, Northern Făgăraş Mountains: Şerbota valley SSO Porumbacu de Sus, c.
750 m a.s.l.
1 – Romania, Southern Carpathians, Northern Făgăraş Mountains, Şerbota valley
SSO from Porumbacu de Sus, in the beech forest 2 individuals together with Dryopteris
affinis subsp. affinis var. disjuncta, D. affinis subsp. jessenii, D. borreri and D. filix-mas:
1. c. 750 m a.s.l., 45.6518°N, 24.5180°E, leg. S. Jeßen 05.08.1985 (SJ-1310), n=49-53
II + 58-66 I, tetraploid, det. H. Rasbach 02.09.1987; 2n=ca. 164, tetraploid, det. H.
Rasbach 29.09.1987 (Jeßen, 1991); 2. c. 580 m a.s.l., 45.6699°N, 24.5145°E, leg. S.
Jeßen 01.08.1985 (SJ-1303).
2 – Poland, Silesian Voivodship, Czernichów Commune, Międzybrodzie Bialskie –
the Little Żarnówka, the Little Beskid, Hrobacza Meadow, E slope, 580-620 m a.s.l., in
the beech forest 2 individuals together with Dryopteris affinis subsp. jessenii, D. borreri,
D. cambrensis subsp. insubrica, D. ×convoluta nothosubsp. convoluta and D. filix-mas,
49.8216°N, 19.1752°E and 49.8215°N, 19.1731°E, leg. D. Tlałka 2015; 2n=164,
tetraploid.
Derivation: After the place of discovery, the Southern Carpathians, which are also called
“Transylvanian Alps’’.
Descriptio:
Planta hybrida, media inter parentes, scilicet Dryopteris affinis subsp. jessenii et
Dryopteris filix-mas; frondes usque ad 120 cm, rarius ad 140 cm longae; lamina pinnata
ad bipinnata, pinnae longissimae evidenter 1–3 mm stipitatae, petioli pinnarum maculati
violacei; pinnulae saepe ut in parallelogrammi formatae, in apice truncatae aut rotundatae
cum dentibus robustis, acutis; sporae abortivae; planta tetraploidea, chromosomatum
numerus = 164, meiosi bivalentibus 49–53, univalentibus 58–66.
Description:
Rhizome single, in older plants multi-headed, with ± funnel-shaped fronds; Leaf-blade
mostly dull, dark green, lanceolate to broadly lanceolate, much narrowed towards the
base, glandless, up to 120 (–140) cm long and up to 25 (–35) cm wide; Petiole 1/4–1/3
of the frond length; Scales on petiole to about 20 × 5 mm, ± glossy, light to dark brown,
often with a chestnut to black-brown zone at the base; Scales on mid rachis narrow, ovallanceolate, often chestnut to dark brown towards base; Scales of the pinnae narrow-oval
to lanceolate, mostly light brown; Basiscopic pinnae short, up to c. 7 × 3 cm; clearly
stalked 2–3 mm; lowest basiscopic pinnule equal or not much longer than the acroscopic
pinnule opposite, inner side with 1–2 lobes, tip with truncated end and strong, pointed
teeth directed apically; Medium pinnae petiolate 1–3 mm, up to 17 cm × 2–3 cm with
20–30 pinnule pairs; pinnae bright green, rarely 1–3 mm in length, partly dark purple;
Pinnule segments of the middle pinnae crowded, the base almost pedunculate, partially
covering the rachis; up to about 15 × 5 mm, 2–3 times longer than wide, broadly sessile,
slightly narrowed at the top or narrowly rectangular (up to almost rhombic), slightly
lobed or serrated at the edge, at the end mostly rounded, rarely a little trimmed, with
strong, pointed teeth directed apically; Sori 1.3–1.6 mm in diameter; Indusium in the
immature sorus hemispherical, arched, partly with margin turned outwards, shrinking
after spore maturation, but mostly lasting, sometimes tearing from the margin, glandless;
Usually 50–80 % failed sporangia, these whitish or yellowish and releasing no spores;
Spores >90 % aborted, heterogeneous in size and shape, crumbly, black-brown to brown,
occasionally large, spherical; Guard cell length 61.9 ± 5 µm. Cytology: n = 2n = 164,
tetraploid, spores irregular; n = 49–53 bivalent and 58–66 univalent (Jeßen, 1991).
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