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Abstract

A new two short needle hard pine species of Genus Pinus (P. microphylla
Blada) is described. It occurs in the Romanian Pietrosul Rodnei Massif, between
1646 to 1890 m elevation. It has been found only at high elevations, always
associated with mugo pine, most frequently on rocky ledges and on shallow
soils on steep subalpine slopes. The species occurs in shrub-like form with stems
lying on the ground then up-arching given rise to several crown shapes. Crown
diameter, 2 (0.2-4.5) m, normal crown height 1.1 (0.2-2.5) m, and longest
extended stem in crown 1.5 (0.3-3.2) m long, i. e. 193.3 % shorter than mugo
pine. Annual twig height growth 4.0 (2.0-7.5) cm long, i. e. 167.5 % slower
growing than mugo pine.

The species has two needles in each bundle, slightly curved, somewhat twist-
ed and pointed. The needles are 1.5 (1.2-1.8) cm long, 293.3 % shorter than
those of mugo pine; the foliage is blackish compared to the dark green foliage
of mugo pine. Bundle-sheath hyaline to slightly rose, 7.4 (5.3-9.5) mm long in
early first season; beneath the fascicle-sheath, a darkish brown color lanceolate
sharp-pointed bract is present. Buds are darkish brown to blackish-brown, ovoid
sharp-pointed, 7.2 (6.1-8.3) mm long, 62.5 % shorter than mugo pine. Male stro-
bili are cherry-variegated color, irregular or cylindrical shape, 2.1 (2.0-2.3) cm
long, 57.1 % shorter than mugo pine. Female strobili are purplish to reddish-tan
color before pollination, but dark bluish to blackish color and spherical shape
after pollination, 8.7 (8.5-8.8) mm long, 19.5 % shorter than mugo pine. Seed
cones are light shiny brown during the vegetative period, darkish brown to matu-
rity, globular ovoid, 2.3 (2.2-2.4) cm long, 1.7 (1.6-1.8) cm diameter, very short-
stalked, borne single or two in cluster, rhombic apophysis, dark brown raised
umbo with a short central tiny prickle at the tip; on lowest scales the tips turn
downward. Seed cone length and seed cone diameter were 52.2 % and 23.5 %,
respectively, shorter than those of mugo pine.

Key words: Pinus mugo, P. uncinata, P. microphylla sp. nova, hard pine, high
elevation habitat, short-blackish needles, blackish crown, slow growing.






1. INTRODUCTION

The natural variation of the Pinus mugo Turra complex, including P. uncina-
ta Ramond ex DC. has given rise to many species, subspecies and varieties
being named by successive generations of botanists in an attempt to impose tax-
onomic order. Due to its high variability, this complicated group has not been
taxonomically resolved yet. Most problems have been caused by some previ-
ously described which often more or less overlap or are based on insufficiently
researched and unsuitably interpreted characters. In order to make the informa-
tion available and useful, the information has been compiled (Hamernik &
Musil 2007) with the most frequent names used in the past and sorted in a tab-
ular manner, into a convenient synoptic schedule, respecting the present con-
cepts of the complex and assigned them with the present most commonly used
names.

A morphometric study of the P mugo complex and its natural hybridization
with P. sylvestris was published by Christiansen (1987b). Subsequently, a
detailed paper discussing the mugo pine complex, including hybrids with P
sylvestris L. and an informative distribution map of the various taxa has been
published by Businsky & Kirschner (2010).

Most authors, including Farjon (2010), now accept two species 1. €. P. unci-
nata Ramond ex D.C. and P. mugo Turra with two subspecies: ssp. mugo Turra
and ssp. rotundata (Link) Janch. & H. Neumayer).

Previously P. uncinata was treated either as a subspecies i. e. P. mugo ssp.
uncinata (Ramond) Domin, or as a separate species i.e P. uncinata.

Pinus uncinata is distributed in the Alps (mainly in Switzerland), the Massif
Central, and the Pyrenees, between 1000-2300 m, occasionally as low as 200 m,
in frost hollows and pit bog habitats from NE Germany, but it is absent from SE
Europe. It is a tree to 12-20 m tall, with bright to dark green leaves (23-75 mm
long), persistent bundle sheaths (15-18 mm long), male strobili length of 10 mm,
seed cones 25-60 mm long, 20-40 mm wide; apophyses thick, strongly pyra-
midal on outer side of cone, 6-10 mm wide, outer scale apophyses 4-9 mm thick,
inner apophyses 3-4 mm thick; umbo at apex of apophyses, with a pronounced
I mm prickle. The foliage characters of the P. uncinata are identical to those
from ssp. mugo; the two taxa being separable only on habit and cone characters
(Christensen, 1987 b).

Pinus mugo ssp. mugo is native to central and southeastern Europe, ranging
from the Swiss-Austrian border in the Alps to the Erzgebirge (eastern Germany,
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Czech Republic), the Tatra and Carpathian Mountains (Slovakia, Poland, west
of Ukraine) and southeast through Croatia and Romania to Bulgaria, with west-
ern outliers to the Vosges and French Alps and an isolated population in the cen-
tral Italian Apennines (Richardson 1998). It grows mostly in subalpine regions
between 1400 and 2700 m, but also at lower altitudes in peat bogs and frost hol-
lows down to 200 m in southeastern Germany and southern Poland (Christensen
1987 b), while in the Swiss National Park, the species ranges from 1400 to 3173
m above sea level (Bigler 2016). It occurs on granitic and limestone slopes and
ridges (Auders & Spicer 2014). It is a shrub 3 (1-5) m tall, with branches base
laying on the ground but ascending up to 10 m. The buds are ovoid-conic,
6-9 mm long, red-brown and very resinous. Needles occur in bundles of two,
and are bright to dark green, straight to slightly twisted, 23-75 mm long, with a
persistent grey leaf sheath, 15-18 mm long. Male cones color can be yellow or
red. Female cones are purple ripening to matte dark brown in late September to
October, and 18-55 mm long; apophysis thin, flat, flexible, 6-10 mm wide,
rhomboidal, rarely pyramidal; umbo central, 3-4 mm wide. The seed are black,
3-4 mm long, with a 7-12 mm wing buff with darker streaks (Jovanovic 1986,
Christensen 1987 b).

The P mugo ssp. rotundata ((Syns. P. pseudopumilio (Wilk.) Beck; P. unci-
nata Ramond ex DC.; P. uncinata Ramond ex DC. ssp. uliginosa (Neuman ex
Wimm.) Businsky; P. uliginosa Neuman ex Wimm)) occurs in Pyrenees,
Auvergne Mts., Alps, Erzgebirge, Bohmerwald, Sudeten and northwest
Carpathians (Tatra). It is exclusively restricted to small upland peat bogs which
are small lakes or ponds filled in with sphagnum peat since the last Ice Age. It
is mostly found in peat bogs and on moorland from 450 to 750 m elevations
(Auders & Spicer 2014).

According to Farjon (2010), the ssp. rotundata is native to Austria, Czech
Republic, France (mainland), Germany, Italy (mainland), Poland, Switzerland.
This subspecies is a low shrub when occurs on wet soil, but tall tree when grows
on dry soil; confined to middle elevations in the mountains of central Europe, in
Poland down to 180 m above sea level (Rehder 1960, 1986) reported that the
ssp. rotundata is a shrub or small tree, differing from ssp. mugo in being a taller
tree type, usually up to 10 m.

There have been many horticultural cultivars named over the years, mostly
dwarf derived from seed or witches’ brooms (Auders & Spicer 2014), but they
will not be taken into consideration here.

So far, in the Romanian Carpathians, the P. mugo (syn. P. montana Mill., P.
mughus Scop., P. pumilio Haenke) was reported as:

- ssp. mughus (Scop.) Willk. in Carpathians and ssp. pumilio (Haenke)
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Zenary in the Dofteana Arboretum (Dumitriu-Tataranu 1960);

- var. mughusand var. pumilio (Haenke) Zenary, but no location indicated
(Beldie 1952);

- ssp. mughus distributed in all Carpathians between 1000 m in the Oas Mts.
and 2300 m elevation in Southern Carpathians (Negulescu & Savulescu 1957).

- P. mugo occurs in all Carpathians but, var. pumilio (Scop.) Zenary with
doubtful occurrence in the Maramures Mts. (Beldie 1952, Stanescu et al. 1997);
but, Farjon (2010) agrees that the P. pumilio Haenke and P. mugo var. pumilio
are synonyms of the ssp. mugo (Scop.) Zenary.

- var. mughus (Scop.) Zenary spread in all Romanian Carpathians (Sofletea
& Curtu 2007).

- Stanescu et al. (1997) have reported that the P. mugo ssp. mugo covers the
whole Romanian Carpathians range, and Farjon (2010) and Auders & Spicer
(2014) support that all the other previously reported taxa are synonyms.

According to the Romanian literature investigated and to our field explo-
rations, as well, the P. mugo ssp. rotundata and the P. uncinata, do not occur in
the Romanian Carpathians.

The aim of this paper was:

(1) to present the results of the field exploration concerning the species nova
shrubs identification, their geographic coordinates by GIS methodology estima-
tion, field observations and measurements of the identified shrubs, lab observa-
tions and measurements on the biological materials (twigs with needles and
buds, and flowers, seed cones) collected from the field;

(i1) to describe and illustrate, via pictures, the quantitative and qualitative
traits of the analyzed species nova and mugo pine shrub samples;

(ii1) to estimate the statistical parameters of the quantitative traits of the
species nova and mugo pine species shrub samples, which occur in the same
environment, and to calculate the differences (%) between them;

(iv) based on the acquired field and lab results, a general description of the
species nova will be done.
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2. MATERIALS AND METHODS
2.1 Field exploration
The mugo pine populations from the six geographic components of the

Pietrosul Rodnei Massif (Fig. 1) were investigated and within them, several
species nova shrubs were identified and described.

Fig. 1 The general view of the Pietrosul Rodnei Massif (2303 m elevation) and its surrounding geographic compo
nents (from the left to the right): Zanoaga lezer Cirque Glacier, Piciorul Mosului Mt. Ridge, Zanoaga Mare
Cirque Glacier; here the species nova occurs (Photo: P. Zaharia)

2.2 Plant material sampled for study

Six species nova shrubs, of different ages, were sampled to be described as
representatives of this species. Similarly, in the close proximity of each of the
species nova sampled shrub, six mugo pine shrubs were sampled and described
as representatives of this species. Using the two sets of the sampled shrubs, a
comparison study between the two species was done. The geographic locations
of the six paired samples are shown in Table 1.
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Table 1 Geographical coordinates of the P. microphylla sampled shrubs from the Pietrosul Rodnei Massif

Row The sampled shrubs places Shrub Age Geographic coordinates Slope Aspect

Years Latitude Longitude Alt.(m) (°)
3 4 5 6 7

1
Zanoaga Mare Cirque Glacier 42 47°36"22" 24°38'31" 1,646 20 N
Zanoaga Mare Cirque Glacier 38 47°36'23"  24°38'31" 1,647 20 N

#
2 8
1
2
Zanoaga lezer Cirque Glacier 3 65 47°36'08"  24°38'43" 1,877 41 NNE
4
5
6

Piciorul Mosului Mt. Ridgel 51 47°36'12" 24°38'44" 1,890 38 NNE
Piciorul Mosului Mt. Ridge 2 16 47°36' 11" 24°38'45" 1,879 35 NNE
Piciorul Mosului Mt. Ridge 3 10 47°36'11.3"  24°38'46" 1,877 32 NNE

Legend: N = North; E = East

AN N kAW —|o

2.3 Field measurement and observations

The following data were collected from each selected shrub of the two
species:

* the shape and color of the crown;

* the longest extended stem from the crown,;

* the number of branches per whorl counted on the longest extended stem;

* the length of each internode (annual twig height growth) was measured
across the longest extended stem.

The shrub age was estimated according to the number of nodes on the longest
extended stem. It should be taken into account that we believe this method of
age evaluation proved to be enough accurate, across the whole longest extended
stem, except on about 10 cm fragment from the thicker, i.e. oldest extremity of
the measured stem. According to our experience, a mugo pine seedling usually
reach such a length in about 3-4 years. Therefore, the potential age error, is ne-
gligible.

2.4 Botanical material collection

Two categories of materials were collected.

The first category consisted of twigs with needles and buds and mature seed
cones from species nova and mugo pine species, to be used for herbarium
archiving. Two herbarium sheets were created and distributed to two institu-
tions, 1.e. to the Academy Institute of Biology from Bucharest.

The second category consisted of material to be used for lab measurements
and observations, collected from each pair of the six sample shrubs of the two
species, such as: needles, buds, male and female strobili and mature seed cones.
Note: at the collection year, the species nova shrubs number 3; 5 and 6 were not
bearing male and female strobili and seed cones.
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In order to get realistic averages for needles length, the needles were collect-
ed from the last three internodes i.e. 2015, 2014 and 2013 year twigs. However,
for needle fascicle sheath length measurements and bract observations, needles
were collected early June 2015, from one year old twigs, only.

2.5 Lab measurements and observations

The following measurements and observations were made for each shrub for
each set of collected materials for the two species:
* needle or bundle length, shape, and color;
* bundle sheath length, shape, and color;
* bud length and diameter, shape, and color;
* male strobili length, shape, and color;
« female strobili length and diameter, shape, and color;
* seed cone length and diameter, shape, and color;
A total of 15 quantitative traits were measured (Table 2) of which 11 were sta-
tistically analyzed.

Table 2 The measured quantitative traits of the sampled shrubs

Nr Traits Unit Symbol
Non-statistically analyzed
1 Shrub age Years SA
2 Average crown diameter m ACD
3 Normal crown height m NCH
4 Longest extended stem in crown  m LESC
Statistically analyzed
5 Branches per whorl # BW
6  Annual twig height growth cm  ATHG
7  Needle length cm NL
8  Bundle-sheath length mm FSL
9  Bud length mm BL
10 Bud diameter mm BD
11 Male strobili length cm MSL
12 Female strobili length mm FSL
13 Female strobili diameter mm FSD
14 Seed cone length cm SCL

15 Seed cone diameter cm SCD
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2.6 Statistical parameters of the quantitative traits

Using the data collected from the six sampled shrubs of the two species, a sta-
tistical row variation data for each trait was obtained; based on row variation
data, six statistical parameters (trait mean, interval of variation (minimum and
maximum values), amplitude of variation, coefficient of variation, variance,
standard deviation) were estimated (Ceapoiu 1968) for each of the 11quantita-
tive traits.

The average differences (D %) between each pair traits of the two species
were calculated according to the Hallauer & Miranda (1981) formula, adapted
to this case:

Dy, = ((51'52)/52) *100

where: S, and S, are the average traits of the P. mugo and the P. microphylla
species, respectively.
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3. RESULTS
3.1 Native habitat of the species

The short needle stone pine (P. microphylla), a new native multi-stem dwarf
two needle hard pine species was found and described in this paper.

This shrub occurs naturally in the Pietrosul Rodnei Massif, namely in some
of its geographic components, such as: Zanoaga Mare Cirque Glacier, Zanoaga
Iezer Cirque Glacier and Piciorul Mosului Mt. Ridge (Fig. 1). So far, the species
has been found on north-eastern, north and north-western oriented slopes
between 47°36' 08" and 47°36"23" North latitude, 24°38'31" and 24°38' 46" East
longitudes and between 1646 to 1890 m altitudes (Table 1).

The species grows rarely on humic and relatively deep loamy soils, but is
more frequent found on rocky ledge sand debris shallow soils from sub alpine
steep slopes. Habitually, it occurs mixed with mugo pine, but it also is found
associated scattered single or clumps of other tree species, like cembra pine
(Pinus cembra L.), spruce (Picea abies (L.) Karst., juniper (Juniperus communis
L. ssp. nana (Willd.) Syme, rowan (Sorbus aucuparia L.), willow (Salix
capraea L), green alder (A/nus viridis (Chaix) DC, hind berry (Rubus idaeus L.),
red elderberry (Sambucus racemosa L.), as well as some sub-shrubs, like alpen-
rose (Rhododendron myrtifolium Schott et Kots.), blueberry (Vaccinium myr-
tillus L.) and cowberry (Vaccinium vitis-idaea L.). It should be pointed out that
Coldea (1990) has published a comprehensive geo-botanic study from the
Rodnei Mountains, including the Pietrosul Massif.

Based on the multiple field explorations and literature investigations, it
should be stressed that neither P uncinata and P. sylvestris L. species, nor P
rotundata subspecies have been found or reported in both Pietrosul Rodnei
Massif and in its surrounding areas, so that any hybridization among these tax-
ons was possible; consequently, the hybrid origin of the species nova has to be
excluded.

3.2 Habitat, size and form of the sampled species nova shrubs

Shrub 1

Habitat - Occurs on gentle slope from the bottom of the Zdnoaga Mare Cirque
Glacier, on a relatively deep humic-loamy fertile soil, at the geographic coordi-
nates and gradients indicated in Table 1 (row 1).
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Size and form — The spreading ascending multi-stems and their branches
have given rise to a dense round shape blackish color crown.
At age 42, its average diameter crown measured 3.2 m, normal crown height 2.5
m, while the longest extended stem from crown has reached 3.2 m (Table 3,
rows 1 to 4, col. 3).

Shrub 1 was the tallest found, not only among the six sampled shrubs, but
among any other individual of the species found during the exploration period.
Its blackish color crown is highly contrasting with the green mugo pine crown.
Frequently, it produces flowers and seed cones (Fig. 2a, 2b), and seeds with
endosperm and embryo but, no viability testing of the seed has been done.

B 7 ' s
o e . : Tt

Fig. 2a The species nova Shrub 1, blackish
crown with seed cones on it
(right-back-side); mugo pine,
green crown (left-front-side)
(October, 2015)

(Photo I. Blada)

Fig. 2b The species nova Shrub 1 g
in full blossom (early
June, 2015 year)
(Photo 1. Blada)

/
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Shrub 2

Habitat — It grows in a relatively open space, between two stones, on rocky
ledge soil, on a gentle slope from the bottom of the Zanoaga Mare Cirque
Glacier, at the geographic coordinates and gradients inserted in Table 1 (row 2).

Size and form - The spreading ascending multi-stems and their branches have
given rise to a short tree with round - shape-crown, in late autumn blackish
color, highly contrasting with the light green of the mugo pine behind it (Fig. 3).

At age 38, its average crown diameter measured 1.8 m, normal crown height
1.1 m, while the longest extended stem in crown has reached 1.8 m length (Table
3, rows 1 to 4, col. 4). Frequently and abundantly it produces seed cones.

- 5 - W - e T g — e A, g
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Fig. 3 The species nova Shrub 2 in front, with a mugo pine shrub behind it (both in late autumn color)
(Photo I. Blada)
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Shrub 3

Habitat - Open grown shrub, growing between two massive mugo pine
shrubs, on a rocky ledge soil of steep slope from the Zanoaga Iezer Cirque
Glacier, at the geographic coordinates and gradients indicated in Table 1 (row 3).

Size and form — At age 65, resulted a huge bush, with a wide flat-topped
rhombic crown of 4.5 m average diameter, 0.7 m average normal crown height
and the longest extended stem only 1.3 m (Table 3, rows 1 to 4, col. 5). The
crown color is dark green in growing season and blackish in late autumn, sharply
contrasting with the light green mugo pine shrub left of it (Fig. 4).

No male and female strobili and seed cones bearing in the last five years was
noted.

Fig. 4 The unusually large dark green to blackish crown of the species nova Shrub 3 (right side) growing
near a mugo pine bush (left side), in the upper part of the Zanoaga Iezer Cirque Glacier
(Photo I. Blada)
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Shrub 4

Habitat - The shrub is growing on a rocky ledge soil, just on the ridge of the
Piciorul Mosului Mt., at the geographic coordinates and gradients indicated in
Table 1 (row 4).

Size and form - It is a medium low in stature bush, which was almost entire-
ly suppressed by a massive neighboring much faster growing mugo pine bush
(already removed); the stems are lying low across the ground, then up-arching,
given rise to a irregular distorted semicircular crown, in late autumn blackish
color (Fig. 5). At age 51, its crown average diameter measured 2.1 m, 1.6 m
crown height, while the longest extended stem was 2.2 m in length (Table 3,
rows 1 to 4, col. 6).

Fig. 5 The species nova Shrub 4, with its distorted up-arched crown. This bush was almost completely
dominated by a neighboring large mugo pine bush (Photo I. Blada)
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It currently produces flowers, cones and seeds with endosperm and embryo
present.

Shrub 5

Habitat — A very small shrub which is growing close to a small mugo pine
seedling, on debris shallow soil from a sub alpine lawn, on the ridge of the
Piciorul Mosului Mt., at the geographic coordinates and gradients given in Table
1 (row 5).

Size and form — At age 16, its rectangular shape crown measured only 0.35
m in diameter, 0.24 m in crown height and the longest extended stem 0.40 m
(Table 3, rows 1 to 4, col. 7). Its blackish autumn color crown contrasts with the
light green crown of the neighboring small mugo pine (right side) (Fig. 6)
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Fig. 6 The species nova Shrub 5 (left side) alongside a young mugo pine seedling (Photo I. Blada)
Shrub 6

Habitat - The shrub is growing on poor debris thin soil, in a subalpine lawn,
not too far from the ridge of the Piciorul Mosului Mt., at the geographic coordi-
nates and gradients presented in Table 1 (row 6).
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Size and form — A very small shrub or young seedling, growing singly among
alpine blueberry and cowberry sub-shrubs. It has ascending branches giving rise
to a relatively round shape crown. It has an intense green summer color crown
(Fig. 7). At age 10, its average crown diameter measured 0.15 m, crown height
0.19 m, while the longest extended stem in the crown reached 0.30 m (Table 3,
rows 1 to 4, col. 8).
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Fig. 7 The species nova Shrub 6 growing in active competition with the blueberry and lingo berry
plants. (Photo I. Blada)
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3.3 Average differences between the species nova and mugo pine

The species nova and mugo pine occur in the same natural habitat, and
because they appear strikingly different, a comparison of the major quantitative
and qualitative traits of the sampled shrubs of the two species will be given.

AGE. The species nova average age was 37 years with a range between 10 in
Shrub 6 and 65 in Shrub 3 (Table 3, row 1, col. 3 to 10). The occurrence of such
an array of age clearly suggests that natural regeneration in the species nova is
underway.

The average age of the mugo pine sampled shrubs was 41 years, with a vari-
ation interval between 37 and 47 years (Table 3, row 1, col. 11, 12). The reason
why the mugo pine and the species nova sampled shrubs, as well, were so young
is explain with the Discussion chapter.

MuLTI-STEMS HABIT. The species nova shrubs displayed up-arching or
upright multi-stems with simple or multi-ramifications, light to dark grayish
bark with small prominent ridges and grooves after the needles fall off (Fig. 8a,
8b).

Fig. 8a Two types of multi-
stems and second
ary branching of
the species nova
bush up arching
(Photo I. Blada)
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Fig. 8b Two types of multi-stems and secondary branching of the species nova bush- upright (8b)
(Photo I. Blada)

The average longest extended stem in the crown of the species nova meas-
ured 1.5 m with a range between 0.3 m in Shrub 6 to 3.2 m in Shrub 1 (Table 3,
row 4, col. 3 to 10).

The average longest extended stem in crown of the mugo pine was 4.4 m with
a range between 3.9 and 4.7 m (Table 3, row 4, col. 11, 12).

The average difference in the longest extended stem between the two species
was 193.3 % (Table 4, row 3, col. 2); thus, the data demonstrate that the species
nova grows much slower than mugo pine.

The average stem number of branches per whorl of the species nova was 1.8
with a range between 1.5 and 2.2 (Table 3, row Sa, col. 3 to 10).

The mugo pine average stem number of branches per whorl was 3.0 with a
range of 2.6 to 3.2 (Table 3, row 5a col. 11, 12).

The average difference in stem number of branches per whorl between the
two species was 66.7 % (Table 4, row 3, col. 3); that is, the number of branches
per whorl of the species nova was fewer by 1.2 branches per whorl than that of
mugo pine.
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ANNUAL TWIGS HEIGHT GROWTH. The species nova annual twigs grows were
usually very slow growing, hairless, light dark green in early summer and dark-
ish to blackish in the late autumn and the next season; there is a striking differ-
ence, in both annual twig growth and color, between the species nova and mugo
pine (Fig. 9).

Fig. 9 Note the striking difference between mugo pine (left) and the species nova (right) in twig shape,
length and color and needle length and color (Photo 1. Blada)
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The species nova average annual twig height growth was 4.0 cm with varia-
tion interval between 2.0 cm in Shrub 3 and 7.5 ¢cm in Shrub 1 (Tab. 3, row 6a,
col. 3 to 10) while the mugo pine average annual twig growth was 10.7(9.7-
12.7) cm (Table 3, row 6a, col. 11, 12).

The average difference in annual twig height growth between the two species
was 167.5 % (Table 4, row 3; col. 4) demonstrating that the species nova grows
much slower than mugo pine.

NEEDLES. The species nova has two needles per bundle, slightly curved,
somewhat twisted, sharp pointed, averaging 1.5 cm in length, with a range of 1.2
cm in Shrub 2 to 1.8 cm in Shrub 4 (Table 3, row 7a, col. 3 to 10). The mugo
pine average needle length was 5.9 (5.4-6.4) cm (Table 3, row 7a, col. 11, 12).
The average difference in needle length between the two species was 293.3 %
(Table 4, row 3, col. 5);

The needles color in species nova was variable from light green in early
spring (Fig. 10b, right side), to darkish green in the middle of the summer,
becoming blackish in the late autumn of the first year and in the following years
(Fig.10a, left side). In contrast, the needle color of mugo pine was a light to
darkish green color (Fig. 10a, right side; Fig. 10b, left side).

The blackish short needles of the species nova appear very different, not only
from those of P. mugo ssp. mugo and P. mugo ssp. rotundata, but from those of
the P. uncinata species, as well.

v ‘ & : N = / , Ll iy
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Fig.10a Needle color in late autumn (species nova left- and mugo pine right side) (Photo 1. Blada)
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Fig. 10b Striking difference in needle length: mugo pine left- and species nova right side; the fascicle-
sheaths and bracts were already degraded) (Photo I. Blada)

BUNDLE-SHEATH AND BRACTS. The species nova hyaline to hardy perceptible
rose colored bundle-sheaths had an average length of 7.4 mm in the first year,
with a range between 5.3 mm in Shrub 6 and 9.5 mm in shrub 4 (Table 3, row
8a, col. 3 to 10); beneath the bundle-sheath, a darkish brown color lanceolate
sharp-pointed bract is present (Fig. 11, see the five embraced fascicles). The
upper part of the bundle-sheath and the entirely bracts are persistent only in the
first half summer of the year one, then they degrade (Fig. 11, see the two
extremes fascicles).

H

Fig. 11 Five species nova very young bundles (collected early June at their first season of vegetation with
their non degraded sheaths and bracts), embraced by two species nova older bundles whose
sheaths and bracts were degraded and lost (Photo I. Blada)
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The mugo pine average bundle-sheath length was 14.4 in length, with a aver-
age variation interval of 13.3-15.3 mm (Table 3, row 8a, col. 11, 12).

The average difference in bundle-sheath-length, between the two species was
94.6 % (Table 4, row 3, col. 6). Clearly, the bundle sheath of the species nova is
much shorter than that of mugo pine. This is another trait that differentiates the
species nova from mugo pine.

Bups. The species nova apical buds were ovoid, sharp-pointed, slightly
resinous and dark brown during the first half of the year one growing period, but
blackish brown by autumn and the next season; with an average length of
7.2 mm, and a range between 6.1 mm in Shrub 3 and 8.3 mm in Shrub 5 (Tab.
3, rows 9a, col. 3 to 10); average diameter of 3.8 mm and a range between
3.5 mm in Shrubs 3 and 6, on one hand, and 4.8 mm in Shrub 1, on the other
hand (Tab. 3, row 10a, col. 3 to 10) (Fig. 12, left side).

Longer apical buds were found in mugo pine species, i.e. 11.7(9.0-14.1) mm
in length (Table 3, rows 9a, col. 11, 12) and 5.6 (4.6-6.0) mm in diameter (Table
3, row 10a, col. 11, 12) (Fig. 12, right side)

The average differences in bud length and bud diameter between the two
species were 62.5 and 47.4 %, respectively (Table 4, row 3; col. 7, 8); the species
nova buds were much shorter and thinner than those of mugo pine.

Fig. 12 The autumn season buds of the species nova (left side) and mugo pine (right side)
(Photo I. Blada)
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MALE STROBILI. The species nova produces its yellowish to light brown or
yellow-intense-cherry-variegated male strobili in clusters, borne erect in an
irregular cylindrical shape in the upper part of the crown (Fig. 13a) with an aver-
age length of 2.1 (2.0-2.3) cm (Table 3, row 11a, col. 3 to 10).

The mugo pine male strobili are yellowish and less frequently yellow-cherry-
variegated, borne erect in clusters of regular cylindrical shape (Fig. 13b), aver-
aging 3.3 (3.0-3.6) cm long (Table 3, row 11a, col. 11, 12).

( N Al Fig. 13a Male strobili of the species nova
(early June 2015) (Photo 1. Blada)
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Generally, the species nova male strobili releases pollen in early-June, while
in mugo pine this phenomenon occurs mid June. However, part of the pollina-
tion period of the two species overlaps, but no hybrid progenies were found, so
far.

The average difference between the two species, in male strobili length, was
57.1 % (Table 4, rows 3, col. 9); thus, the species nova average male strobili
length is considerably shorter than the mugo pine ones.

FEMALE STROBILI. The species nova average female strobili length was 8.7
(8.5-8.8) mm (Table 3, row 12a, col. 3 to 10), and 7.8 (7.7-7.9) mm in diameter
(Table 3, row 13a, col. 3 to 10). Before pollination they displayed spherical
shape and a purplish to reddish-tan color (Fig. 14a, right side), and after polli-
nation, the strobili have enlarged and became dark bluish to blackish in color to
maturity (Fig. 14b, left side).

— Fig.14a Female strobili before pollination
(June 2015): mugo pine (two
twigs left side) and species nova

(two twigs right side)
(Photo I. Blada)

Fig. 14b Female strobil after pollination (Augus 2015): species nova (three twigs left side) and mugo
pine (two twigs right side) (Photo I. Blada)
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The average female strobili length of mugo pine was 10.4 (8.9-11.3) mm
(Table 3, row 12a, col. 11, 12) and 8.3 (6.9-9.0) mm in diameter (Table 3, row
13a, col. 11, 12). Thus, the mugo pine female strobili displayed similar color
and shape with those of the species nova one (Fig. 14a, 14b).

The average difference in female strobili length and diameter between the
two species was 19.5 % (Table 4, rows 3, col. 10), and 6.4 %, respectively (Table
4, row 3, col. 11). The female strobili of the species nova were smaller than those
of mugo pine, in both length and diameter.

SEED CONES. The species nova seed cones relatively globular to ovoid, 2.3
(2.2-2.4) cm length, 1.7 (1.6-1.8) cm in diameter (Table 3, rows 14a, respective
15a, col. 3 to 10); light shiny brown to dark brown during the vegetative period
(Fig. 15a, left side), rhombic apophysis, dark brown raised umbo with a very
short tiny prickle at the tip and darkish brown to maturity, very short-stalked,
single or two in clusters, scales relatively thick and woody, the lowest scales tips
turning downward (Fig. 15b, right side).

The mugo pine seed-cones are ovoid or conic ovoid, sub-sessile, 3.5 (3.2-3.9)
cm long and 2.1 (2.0-2.2) cm diameter (Table 3, rows 14a, respectively 15a, col.
11, 12), solitary or two to four in clusters, shiny yellowish-brown to dark brown,
2.5 x 1.5-2.5 cm, shining, subsessile, symmetrical, obtuse; apophyses flat, or
convex above and concave below; umbo central or below the middle, with a
small mucro (Fig. 15a, right side, and 15b, left side).

The average differences between the two species, in seed con length and seed
cone diameter were 52.2 and 23.5 %, respectively (Table 4, row 3, col. 12, 13)
i.e. the species nova cones were somewhat smaller in comparison to mugo pine
ones.

SEEDS. The species nova has light brown seeds, equally wide from tip to base
wing while the mugo pine seeds were light brown color, narrow to the base, then
enlarged to the middle and relatively sharp to the tip wing.
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Fig. 15a Seed cones during the vegetation
period (species nova left- and
mugo pine, right side)

(Photo I. Blada)

Fig. 15b Mature seed cones (mugo pine left- and species nova right side)
(Photo 1. Blada)
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3.4 Brief characterization of the species nova

A new native two needle hard pine species of the Genus Pinus (P. micro-
phylla) is described in this paper.

* The species occurs mostly on rocky ledges and debris shallow soils from
subalpine rocky slopes, in the Pietrosul Rodnei Massif as part of the Romanian
Northern Carpathians, between 1646 to 1890 m elevations, predominantly asso-
ciated with mugo pine and other specific high elevation woody species, includ-
ing several sub-shrubs.

* It is a bush which often displays lying across the ground multi-stems, then
up-arching, given rise to variable blackish crown shapes, according to the site
and competition with the neighboring species; crown diameter averages 2 (0.2-
4.5) m, normal crown height 1.1 (0.2-2.5) m, and longest extended stem in
crown 1.5 (0.3-3.2) m; the blackish color of the whole crown (needles, twigs)
represent a major distinctive qualitative trait which, clearly, delineate the species
nova from the P. mugo (ssp. mugo and ssp. rotundata) and P. uncinata species,
as well.

* Number of branches per stem whorl 1.8 (1.5-2.2).

* Annual twig height growth 4.0 (2.0-7.5) cm long.

* The very short, slightly curved, somewhat twisted, pointed, 1.5 (1.2-1.8) cm
long blackish needle, represent another complex trait that delineates the species
nova from any other taxa of the P. mugo complex.

» Hyaline to hardy perceptible rose colored bundle-sheaths, with darkish
brown triangular pointed shape bracts, both persistent only in the spring of the
first year; 7.4(5.3-9.5) mm long in early first vegetation season.

* Buds ovoid sharp-pointed, dark brown during the first half of the year one
growing period, but blackish brown by autumn and the next seasons; slightly
resinous, 7.2(6.1-8.3) mm long and 3.8(3.5-4.8) mm in diameter.

* Male strobili cherry-variegated color, irregular or cylindrical shape, 2.1
(2.0-2.3) cm long.

* Female strobili purplish to reddish-tan color before pollination, but dark
bluish to blackish color and spherical shape after pollination, 8.7 (8.5-8.8) mm
long.

* Seed cones light shiny brown during the vegetation period, darkish brown
to maturity, globular to ovoid, 2.3 (2.2-2.4) cm long, 1.7 (1.6-1.8) cm diameter,
very short-stalked, single or two in clusters, rhombic apophysis, dark brown
raised umbo with a short tiny prickle at the tip; on lowest scales, tips turning
downward.

* Light brown or gray seeds, relatively equally wide from tip to base wing.
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3.5 The Pinus microphylla species importance

The species nova, alongside the mugo pine, could be useful for stabilizing
steep slopes, protecting soil against erosion; also, it could be used in urban plant-
ings associated with natural rocks.
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4. DISCUSSIONS

According to Christensen (1987a) P. mugo complex has 16 species, 91 vari-
eties and 19 forms which have been described within the complex but, no taxa
has been described at the subspecific level. On the other hand, most authors,
including Farjon (2001, 2010), accept only two species, i.e. P mugo with two
subspecies (ssp. mugo and ssp. rotundata) and P. uncinata. Consequently, the P
microphylla will be compared only with the above mentioned three taxa. In
addition, a short discussion about the natural hybridizations P. sylvestris x P.
mugo and Pinus mugo x P. sylvestris hybrids will be done.

4.1 Major differences between the P. microphylla and P. mugo ssp. mugo

The P. microphylla cohabitates with the P. mugo ssp. mugo within the same
natural habitat from the Pietrosul Rodnei Massif located between 1646 and 1890 m
elevations, mostly on rocky ledges and debris shallow soils from subalpine steep
slopes. Even though they cohabitate within the same habitat, there are large dif-
ferences in most quantitative traits between the two species, such as: 293.3 % in
needle length, 193.3 % in longest extended stem in crown, 167.5 % in annual
twig height growth, 94.6 % in female strobili length. In addition, the P. micro-
phylla blackish needles, twigs and the whole crown, compared to the P. mugo
green ones, represents a strong qualitative trait that clearly delineates the two
species.

4.2 Major differences between the P. microphylla and
P. mugo ssp. rotundata

The P. microphylla is a multi-stems dwarf shrub native to the Pietrosul
Rodnei Massif i.e. between 1646 to 1890 m elevations, mostly on dry rocky
ledges and debris shallow soils from sub subalpine steep slopes.

The ssp. rotundata is native to the Pyrenees, the Auvergne Mountains, the
Alps Erzgebirge, Bohmerwald, Sudeten and northwest Carpathians (Tatra Mts.),
in Poland down to 180 m above sea level; it is almost exclusively limited to peat
bogs (Farjon 2010). According to Amaral Franco (1986), the P. mugo ssp. rotun-
data is al0-15 m high single stem tree; in addition, the ssp. rotundata needle
characteristics are mostly similar to those of the P. mugo ssp. mugo.
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4.3 Major differences between the P. microphylla and P. uncinata

The P. uncinata is distributed at high elevations from Alps (mainly in
Switzerland), Massif Central, and Pyrenees, between 1000-2300 m, occasional-
ly as low as 200 m, in frost hollows and pit bog habitats from northeastern
Germany, but absent from southeastern Europe. It is a 12-20 m tall tree, leaves
bright to dark green, 23-75 mm long, bundle-sheaths persistent, 15-18 mm
length, male strobili length 10 mm, female cons 25-60 mm long, 20-40 mm
wide; apophyses thick, strongly pyramidal on outer side of cone, 6-10 mm wide,
outer scale apophyses 4-9 mm thick, inner apophyses 3-4 mm thick; umbo at
apex of apophyses, with a pronounced 1 mm prickle. The foliage characters of
the P. uncinata are identical to those from ssp. mugo; the two taxa being sepa-
rable only on habit and cone characters (Christensen, 1987b).

The natural hybridizations should also be discussed. Three putative hybrid
swarm populations of P. mugo x P. sylvestris growing on peat-bogs from north-
ern Slovakia, were subjected to molecular analysis. Data obtained from this
study indicated a relatively extensive hybridization which takes place between
P. sylvestris and P. mugo (Kormutak et al. 2008).

Spontaneous hybridization between the P mugo, as exotic species in
Lithuania and the native local P. sylvestris has been reported. The research
objective, in this case, was to identify spontaneous hybrids, based on morpho-
logical traits, among the individuals naturally regenerating at the seaside zone.
Thus, during the inventory completed over the entire Lithuanian part of the sea-
side, 200 individuals hybrids morphologically intermediate between P. sylvestris
and P. mugo were identified. Based on a weighted trait index, the intermediate
individual hybrids were grouped into two groups, one morphologically close to
P. sylvestris and another group close to P. mugo. The needle micro-morphologi-
cal traits of the putative hybrids were of intermediate values between the two
species (Danusevicius, et al. 2012). Also, there was reported a widespread intro-
gressive hybridization between P. mugo and P. uncinata giving rise, on one
hand, to a variant P. mugo with erect branches, cone 4.5 x 2.5 cm, apophyses
convex above and concave below, an ex-centric umbo, sometimes recognized as
P. mugo var. pumilio, and on the other hand to a variant P. uncinata with shrub-
by habitat and rounded or hooded apophyses, sometimes recognized as P. unci-
nata var. rotundata (Link) Antoine (Gaussen, H. et al., 1964). It would have
been interesting to study control pollinated F1 hybrids analyzed according to
their genetic, but not phenotypic traits; this is because the hybrid assessment
based on phenotypic traits might be misleading.
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4.4 Major differences between the P. microphylla and
Pinus mugo x P. sylvestris hybrid

According to Christensen, (1987a), the Pinus mugo x P. sylvestris hybrid is a
tree, rarely a shrub, with bright green color crown; leaves glaucous green or
bright green, 2.3- 5.8 cm long, very pungent; leaf sheaths persistent, up to
15 mm long, grey or dark brown; male strobili length up to 0.9 cm, yellow or
scarlet; cones ovoid, = oblique or symmetrical, 2.8-5.7 cm length, 1.7-3.4 cm
diameter.

The P. microphylla is always a shrub with blackish color crown; blackish
color laves, 1.5 (1.2-1.8) cm long, moderately pungent; leaf (fascicle) sheaths
non persistent, 7.4 (5.3-9.5) mm, hyaline to hardy perceptible rose; male strobili
length 2.1 (2.0-2.3) cm, yellowish to light brown or yellow-intense-cherry-va-
riegated; seed cone ovoid, 2.3 (2.2-2.4) cm length, 1.7 (1.6-1.8) cm in diameter.
Therefore, these big differences between the P. microphylla and Pinus mugo x
sylvestris hybrid proved that the two taxa differs highly each other. In addition,
the P. sylvestris and P. uncinata species have never occurred, neither in the
Pietrosul Rodnei Massif nor in its surrounding areas, so that, their hybridization
with P mugo was not possible; consequently, a possible hybrid origin of the
species nova in question, is rejected. No molecular work to examine P. micro-
phylla relative to other species has been undertaken at this time.

Taking into account the striking differences between the P. microphylla on
one hand, and the three above mentioned taxons (P. mugo ssp. mugo, P. mugo
ssp. rotundata, P. uncinata), and the hybrids, the author of this paper is con-
vinced that the P. microphylla meets the basic condition to be typified as a new
species. But, the reader could ask, why a deeper insight analysis in the P. mugo
variability was not done? The answer is, as follows: because the infra-taxons
from the deeper insight variability of the P. mugo did not fulfill the requirements
for a new species typification, while the P. microphylla did.

The ages of both P. mugo and P. microphylla is another item to be discussed.
The P. mugo is a species which can reach several hundred of years. So, very
recently, Timis (2009) found a 155 year old mugo pine shrub in the Pietrosul
Massif, while Bigler (2016) reported a 325 years old mugo pine in the Swiss
National Park.

The ages of the sampled shrubs, from this study, varied between 10 and 65
(average 37) years in the species nova population and between 37 and 47 (aver-
age 41) years in the mugo pine one. The question is, why such big age differ-
ence between the mugo pine age reported by Timis (2009) and our sampled
shrubs for the present study. The explanation is given in what follows. With
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proof at hand, the author of this paper declare that between 1960-1980 years, the
P. mugo, and presumably P. microphylla population, as well, from the Pietrosul
Massif were removed by the PLAFAR state enterprises, for turpentine extrac-
tion, to be used in the pharmaceutical industry. By chance, in some less accessi-
ble places, several older bushes have escaped from removing; this is the reason
why the Timis (2009) mugo pine bush has escaped. This explains why the Timis
(2009) mugo pine bush was older and why the sampled shrubs for study, of both
species sampled shrubs, were younger.
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5. CONCLUSIONS

* A new native multi-stem dwarf two needle hard pine species, i.e. the short
needle pine (P. microphylla), was found and described in this paper. Twigs with
needles and buds and mature seed cones from this species were collected and
deposited to the BUCA Herbarium, Sheet # 158301, from the Bucharest Institute
of Biology.

* The species occurs mostly on rocky ledges and debris shallow soils from
sub alpine steep slopes, between 1646 to 1890 m elevations, in the Pietrosul
Rodnei Massif, namely in its geographic components, such as: Zanoaga Mare
Cirque Glacier, Zanoaga lezer Cirque Glacier, and Piciorul Mosului Mt. Ridge.

* Habitually, the mugo pine occurs mixed with other specific high mountain-
ous species, like Picea abies, Pinus cembra, Sorbus aucuparia, Salix capraea,
Alnus viridis, Rubus idaeus, Sambucus racemosa, as well as some sub-shrubs.

* Because, neither P. uncinata nor P. sylvestris species, did occur in the last
70 years in the Pietrosul Rodnei Massif and in its surrounding areas, their
hybridization with P. mugo was not possible; consequently, a possible hybrid
origin of the species nova in question, is non-plausible.

» Taking into account the striking differences in quantitative and qualitative
traits, and in habitat and distribution, as well, between the P. microphylla, on one
hand, and the three above mentioned taxons (P. mugo ssp. mugo, P. mugo ssp.
rotundata, and P. uncinata), the author of this paper is convinced that the P.
microphylla meets the basic requirements to be considered a species nova taxon.
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JNEAPANUL CU ACE SCURTE (PINUS MICROPHYLLA),
O NOUA SPECIE PENTRU STIINTA, iN FLORA
MASIVULUI PIETROSUL RODNEI

TEXT PRESCURTAT

In prezenta lucrare se descrie o noud specie de jneapan cu doud ace intr-o
teacd, numita jneapan cu ace scurte (Pinus microphylla Blada). Specia a fost
gasitd in masivul Pietrosul Rodnei, si anume in Zanoaga lezer, Zanoaga Mare si
pe Piciorul Mosului (Fig. 1), la altitudini cuprinse intre 1646 si 1890 m. Creste
pe stancariile pantelor subalpine, pe soluri relativ superficiale cu multe frag-
mente de stancd, cel mai frecvent in asociatie cu jneapanul comun (Pinus mugo
Turra ssp mugo Turra), dar si cu arbori izolati de zdmbru (Pinus cembra L.),
molid de altitudine (Picea abies (L.) Karst.), scorus de munte (Sorbus aucuparia
L.), salcie capreasca (Salix capraea L.), anin verde (Alnus viridis (Chaix) DC),
socul rosu (Sambucus racemosa L.). De asemenea, se mai asociaza cu diferiti
subarbusti precum bujorul de munte (Rhododendron myrtifolium Schott et
Kots.), afinul negru (Vaccinium myrtillus L.), merisorul (Vaccinium vitis-idaea
L.).

Pe baza unui studiu comparativ a unor exemplare sau tufe perechi de - P
microphylla 1 P. mugo ssp. mugo - de diferite varste si dimensiuni, situate in
acelasi loc, in continuare se prezinta principalele caractere ale celor doua specii
precum si diferentele dintre ele, exprimate in procente.

Varsta (SA, Tab. 2, rd. 1)

* Jneapanul cu ace scurte (P. microphylla) are media de varsta 37 ani, cu inter-
valul de variatie cuprins intre 10 ani la Tufa 6 si 65 ani la Tufa 3 (Table 3, row
I, col. 3-10). Aceasta variabilitate de varstd sugereaza ca specia noud se
regenereaza natural.

* Jneapanul comun (P. mugo ssp. mugo) are media de varsta 41 ani, cu inter-
valul de variatie cuprins intre 37 si 47 ani (Table 3, row 1, col. 11 si 12). Motivul
pentru care ambele specii au avut varste foarte mici, este pus pe seama
defrisarilor masive a jnepenisurilor efectuate in perioada anilor 1960-1980, in
toatd zona Masivului Pietrosul Rodnei, de intreprinderea de stat PLAFAR.
Extragerea terebentinei utilizata in industria farmaceutica, a fost principalul
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motiv al defrigdrii jnepenigurilor, nu numai din Pietrosul Rodnei ci din aproape
toti Carpatii. Autorul acestui material a fost martorul ocular al acestui dezastru
ecologic, dezastru patronat de Statul Comunist, In cadrul caruia au disparut si
mare parte din padurile de zambru din zona montana superioara.

Coroana (Tab. 3, rd. 2; 3; 4)

* Jneapanul cu ace scurte are coroana formata din multe tulpini taratoare la
inceput, apoi ascendente, dand nastere unor coroane de forme diferite (Fig. 3, 4,
6, 8a si 8b). Media diametrului coroanei (ACD) la jneapanul cu ace scurte este
de 2,0 m cu intervalul de variatie cuprins intre 0,2 si 4,5 m (Tab. 3, rd. 2, col. 9
si 10) iar media Tndltimii normale a coroanei (NCH) a fost de 1,1 m avand inter-
valul de variatie cuprins intre 0,2 si 2,5 m (Tab. 3, rd. 3, col. 9 si 10). Media
lungimii celei mai lungi tulpini din coroana (LES) are 1,5 m cu intervalul de
variatie cuprins intre 0,3 si 3,2 m (Tab. 3, rd. 4, col. 9 si 10).

* Jneapanul comun are media diametrului coroanei (ACD) 5,8 m cu interva-
lul de variatie cuprins intre 2,3 si 7,6 m (Tab. 3, rd. 2, col. 11 si 12) iar media
inaltimii normale a coroanei (NCH) este de 3,6 m avand intervalul de variatie
cuprins intre 2,5 si 4,6 m (Tab. 3, rd. 3, col. 11 si 12). Media lungimii celei mai
lungi tulpini din coroana (LES) este de 4,4 m cu intervalul de variatie cuprins
intre 3,9 51 4,7 m (Tab. 3, rd. 4, col. 11 si 12).

* Cea mai lunga tulpina din coroana jneapanului cu ace scurte este cu 193,3 %
mai scurtd In comparatie cu ce mai lungd ramura a jneapanului comun (Tab. 4,
rd. 3, col. 2).

Numaérul ramurilor pe verticil (BW, Tab. 3, rd. 5)

* Jneapanul cu ace scurte are media numarului ramurilor pe verticil de 1,8 cu
intervalul de variatie cuprins intre 1,5 la Tufele 3; 5 si 6 §1 2,2 la Tufa 1 (Tab. 3,
rd Sa, col. 3-10).

* Jneapanul comun are media numarului ramurilor pe verticil de 3,0 cu inter-
valul de variatie cuprins intre 2,6 si 3,2 (Tab. 3, rd 5a, col. 11 si 12).

Cresterea anuala in inaltime a lujerului (ATHG, Tab. 3, rd. 6).

* Jneapdnul cu ace scurte are cresterea medie anuald In inaltime relativ
inceatd, adica 4,0 cm cu un interval de variatie cuprins intre 2,0 cm la Tufa 3 si
7,5 la Tufa 1 (Tab. 3, rd 6a, col 3-10). Lujerii sunt glabri, primavara au culoarea
verde inchis iar spre toamnad, si Tn urmatorii ani, devin negriciosi, culoare prin
care se deosebesc trangant de verdele lujerilor de jneapan comun (Fig. 9).

* Jneapanul comun are media de crestere de 10,7 cm cu intervalul de variatie
cuprins ntre 9,7 si 12,7 cm (Tab. 3, rd.6a, col. 11 si 12).
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» Diferenta de crestere anuala in indltime dintre cele doua specii este de 167,5 %
(Tab. 4, rd. 3, col. 4), fapt care demonstreaza ca jneapanul cu ace scurte creste
mult mai incet comparativ cu jneapanul comun.

Lungimea acelor (NL, Tab. 3, rd. 7)

* Jneapanul cu ace scurte are media lungimii acelor de 1,5 cm cu intervalul
de variatie cuprins intre 1,2 la Tufa 2 si 1,8 la Tufa 4 (Tab. 3, rd. 7a, col. 3-10).
Culoarea acelor este variabila de la verde deschis primavara (Fig. 10b, dreapta)
la verde inchis in mijlocul verii, devenind negricioasa toamna tarziu al primului
an si al anilor urmitori (Fig. 10a, stdnga). In contrast, culoarea acelor la
jneapanul comun este variabila de la verde deschis la verde inchis (Fig. 10a,
dreapta; Fig. 10b, stanga).

* Jneapanul comun are media acelor de 5,9 cm cu intervalul de variatie
cuprins intre 5,4 si 6,4 cm (Tab. 3, rd. 7a, col. 11 si 12).

* Diferenta medie dintre lungimile acelor celor doud specii este de 293,3 %
(Tab. 4, rd. 3, col. 5); rezulta ca lungimea acelor la specia noua este de patru ori
mai micd in comparatie cu acele jneapanului comun. Acele negricioase si scurte
ale noii specii se deosebesc transant nu numai de specia P. mugo ssp. mugo ci si
de acelea ale speciilor P. mugo ssp. rotundata si P. uncinata.

Teaca si bracteea fascicolului de ace (BSL, Tab. 3, rd. 8)

» Teaca fascicolului de ace, la jnepanul cu ace scurte, are culoare hialina spre
un roz deschis, iar lungimea medie (in primul an) de 7,4 mm cu intervalul de
variatie cuprins intre 5,3 mm la Tufa 6 si 9,5 mm la Tufa 4 (Tab. 3, rd. 8a, col.
3-10). La baza tecii fascicolului de ace se afla o bractee ascutit lanceolata de
culoare brun negricioasa (Fig. 11, cele cinci ace situate intre doud fascicole
mature). Partea superioara a tecii precum si bracteea sunt persistente numai in
prima parte a primului an de vegetatie, dupa care se degradeaza si dispar (Fig. 11,
cele doua fascicole extreme).

* Teaca fascicolului de ace, la jneapanul comun, are lungimea de 14,4 mm
avand intervalul de variatie intre valorile de 13,3 si respectiv 15,3 mm (Tab. 3,
rd. 8a, col. 11 si 12).

* Diferenta dintre lungimile medii ale tecilor celor doud specii este de 94,6 %
(Tab. 4, rd. 3, col. 6). Astfel, s-a demonstrat ca teaca fascicolului de ace a noii
specii, este mult mai scurtd decat teaca fascicolului de ace a jneapanului comun.

Mugurii (BL; BD, Tab. 3, rd. 9 si 10)

* Jneapanul cu ace scurte are mugurele apical ovoid, pronuntat ascutit, mo-
derat rasinos; culoarea bruna in prima jumatate a primului an de vegetatie,
devenind brun negricios spre toamna si in anii urmatori (Fig. 12, stinga);
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lungimea medie de 7,2 mm, cu intervalul cuprins intre 6,1 mm la Tufa 3 si
8,3 mm la Tufa 5 (Tab. 3, rd. 9a, col. 3-10); media diametrului de 3,8 mm cu
intervalul de variatie intre 3,5 mm la Tufele 3 si 6, pe deoparte, si 4,8 mm la Tufa
1, pe de-alta parte (Tab. 3, rd. 10a, col. 3-10).

 Jneapanul comun are mugurii bruni (Fig. 12, dreapta) si lungi, adica
11,7 mm cu intervalul de variatie cuprins intre 9,0 si 14,1 mm (Tab. 3, rd. 9a,
col. 11 si 12) iar diametrul de 5,6(4,6-6,0) mm (Tab. 3, rd. 10a, col. 11 si 12).

* Diferentele medii dintre lungimile si diametrele mugurilor celor doud specii
sunt de 62,5 si respectiv 47 % (Tab. 4, rd. 3; col. 7 si 8), ceea ce inseamna ca
lungimile si diametrele mugurilor apicali, la specia noud, sunt mult mai mici
comparativ cu dimensiunile mugurilor jneapanului comun.

Florile mascule (MSL, Tab.3, rd. 11)

* Jneapanul cu ace scurte are florile mascule grupate pe lujerul anului curent,
de culoare galbuie spre bruna, uneori galben intens cu nuante multicolore,
erecte, de forma cilindrica (Fig. 13a), cu lungimea medie de 2.1(2.0-2.3) cm
(Tab. 3, rd. 11a, col. 9 si 10). Obisnuit, raspandirea polenului are loc in prima
parte a lunii iunie, in timp ce la jneapanul comun, raspandirea polenului are loc
la mijlocul lunii iunie.

* Jneapanul comun are florile mascule de culoare galbena, rareori galben
intens cu nuante multicolore, erecte, de forma cilindrica (Fig. 13b), cu lungimea
de 3.3(3.0-3.6) cm (Tab. 3, rd. 11a, col. 11 si 12).

* Diferenta medie dintre lungimea florilor mascule ale celor doua specii este
de 57,1 % (Tab. 4, rd. 3, col. 9); deci, lungimea florilor mascule la specia noua
este mult inferioara celor apartindnd jneapanului comun.

Florile femele (FSL, Tab. 3, rd. 12)

* Jneapanul cu ace scurte are flori femele cu lungimea medie de 8,7 mm, cu
intervalul de variatie cuprins intre 8,5 si 8,8 mm (Tab. 3, rd. 12a, col. 3-10) si cu
diametrul mediu de 7,8 mm avand intervalul de variatie cuprins intre 7,7 si
7,9 mm (Tab. 3, rd. 13a, col. 3-10). Inainte de polenizare prezintd o forma sfe-
ricd si culoare purpurie care devine roscat ardmie (Fig. 14a, dreapta), iar dupa
polenizare, spre maturatie, isi maresc dimensiunile schimband culoarea in
albastruie spre negricioasa (Fig. 14b, stanga).

* Jneapanul comun are florile femele cu lungimea medie de 10,4 mm, cu
intervalul de variatie cuprins intre 8,9 si 11,3 mm (Tab. 3, rd 12a, col. 11, 12) si
diametrul de 8,3 mm cu intervalul de variatie cuprins Intre 6,9 si 9,0 (Tab. 3,
rd 13a, col. 11, 12). Din Figurile 14a si 14b se constatd cd florile femele ale
ambelor specii etaleazad aceeasi culoare.
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* Diferentele medii dintre lungimile si diametrele florilor femele ale celor
doua specii sunt de 19,5 % (Tab. 4, rd. 3, col. 10) si respectiv 6,4 % (Table 4,
row3, col. 11). Rezulta ca atat lungimea cat si diametrul florilor femele la spe-
cia noud sunt mai mici comparativ cu dimensiunile florilor femele ale jneapanu-
lui comun.

Conurile (SCL; SCD, Tab. 3, rd. 14 si 15)

* Jneapanul cu ace scurte are conurile relativ globular ovoide cu lungimea
medie de 2,3 cm, si intervalul de variatie intre 2,2 si 2,4 cm (Tab. 3, rd. 14a, col.
9 si 10) si diametrul mediu de 1,7 cm, cu intervalul de variatie intre 1,6 si 1,8
(Tab. 3, rd. 15a, col. 9 si 10). Culoarea conurilor brun deschisa in perioada de
vegetatie (Fig. 15a, stanga), brun negricioasa la maturitate, scurt pedicelate, gru-
pate cate unu sau doud; apofiza rombica, umbelicul proeminent de culoare brun
inchisa, cu un minuscul ghimpe in varf; solzi lemnosi, relativ ingrosati (Fig. 15b,
dreapta).

* Jneapanul comun are conuri ovoide sau conic ovoide, sub-sesile, 3,5 cm
lungi cu intervalul de variatie cuprins intre valorile 3,2 si 3,9 cm (Tab. 3, rd. 14a,
col. 11 si 12,), diametrul mediu de 2,1 cm cu intervalul de variatie cuprins intre
valorile 2,0 si 2,2 (Tab. 3, rd. 15a, col. 11 si 12). Conurile sub-sesile, simetrice,
obtuze, solitare sau grupate mai multe la un loc, de culoare brun galbuie sau
brun inchisa, apofiza platd sau convexa in partea superioara si concava in cea
inferioard; umbelicul central sau mai jos de mijloc (Fig. 15a, dreapta, si 15b,
stanga).

* Diferentele medii dintre cele doua specii in privinta lungimii si diametrul
conului sunt de 52,2 si respectiv 23,5 % (Tab. 4, rd. 3, col. 12 si 13), adica,
dimensiunile conurilor ale noii specii sunt inferioare dimensiunilor conurilor
apartinand jneapanului comun.

Semintele

Specia noua are semintele de culoare brun deschisa, iar aripioarele au aceeasi
latime de la varf pand la baza. Semintele jneapanului comun au culoare brun
inchisa; aripioara este ingusta la baza, mai lata la mijloc si relativ ascutitd spre
varf.
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CONCLUZII

* Din rezultatele anterior prezentate, se constata cd jneapanul cu ace scurte (P
microphylla) se deosebeste transant de jneapanul comun (P. mugo ssp. mugo).

* Potrivit textului prezentat in Limba engleza, intre P. microphylla, pe deo-
parte, si speciile P. mugo ssp. rotundata, P. uncinata, pe de alta parte, exista
diferente clare atat in privinta caracterelor cantitative si calitative cat si in ceea
ce priveste habitatul precum si distributia geografica.

« Intrucat speciile P uncinata si P. sylvestris nu au fost niciodati semnalate
nici in Masivul Pietrosul Rodnei si nici zonele adiacente, hibridarea lor cu P,
mugo ssp. mugo nu a fost posibild; In consecintd, o posibila origine hibrida a
speciei P. microphylla nu este plauzibila.

* Pe baza tuturor rezultatelor prezentate in aceastd lucrare (textul in L.
engleza si in L. romand), autorul acestei lucrari este convins ca P. microphylla
intruneste conditiile necesare pentru a fi considerata specie noud pentru stiinta.



51

References

Amaral F. J., 1986. Pinus L. In S. Castroviejo, M. et al. Eds), Flora Iberica (Vol. 1, pp. 168-
174). Madrid: Real Jardin Botanico C.S.I.C.

Auders A.D. & Spincer D.P., 2014. Encyclopedia of Conifers. Comprehensive guide to cul-
tivars and species, Vol. II. Royal Horticultural Society, Kingsblue Publishing Limited, Nicosia,
Cyprus, 1506 p.

Beldie A., 1952. Familia Pinaceae Lindl. In Savulescu T. (Ed.): Flora R.P. Roméne. Ed.
Acad R.P.R.

Bigler C., 2016. Trade-offs between Growth Rate, Tree Size and Lifespan of Mountain Pine
(Pinus montana) in the Swiss National Park. PLoS One, 11(3), Published on line 2016 March
1.

Businsky R. & Kirschner J., 2010. Pinus mugo and P. uncinata as parents of hybrids. A tax-
onomic and nomenclatural survey. Phyton 50 (1): 27-57

Ceapoiu N., 1968. Metode statistice aplicate in experientele agricole si biologice, EAS,
Bucuresti, 550 p.

Christensen K. 1., 1987a.Taxonomic revision of the Pinus mugo complex and P. x rhaetica
(P. mugo x sylvestris) (Pinaceae). Nordic J. Bot. 7: 383-408.

Christensen K. 1., 1987b. A morphometric study of the Pinus mugo Turra complex and its
natural hybridization with P. sylvestris L. (Pinaceae). Feddes Repertorium, 98:11-12, 623-635.

Coldea Gh., 1990. Muntii Rodnei, Studiu geobotanic. Ed Acad. Rom, Buc. 183 p.

Danusevicius D. et al., 2012. Spontaneous Hybridization between Pinus mugo and Pinus
sylvestris at the Lithuanian Seaside: A morphological Survey. The Scientific World Journal, Vol.
2012, Article ID 172407, 11 p.

Dumitriu-Tataranu 1., 1960. Arbori §i arbusti forestieri §i ornamentali cultivati in R.P.R. Ed.
Agro-Silvica, Bucuresti, 810 p.

Farjon A., 2001. World checklist and bibliography of conifers. (2™ Ed). Royal Botanic
Gardens Kew, UK.

Farjon A., 2010.A Handbook of the World's Conifers. Koninklijke Brill, Leiden, Netherland
& Boston, USA.

Gaussen H. et al., 1964. Genus Pinus, in Tutin, T. et al. (Eds.), Flora Europaea, Vol. 1, pp.
33-35, Cambridge Univ. Press.

Halauer A. R., Miranda F. O., 1981. Quantitative genetics in maize breeding. lowa State
University, Ames, 468 p.

Hamernik J., Musil 1., 2007. The Pinus mugo complex — its structuring and general overview
of the used nomenclature. J. of For. Sci.,53 (6): 253-266.

Jovanovic B., 1986. "Pinus mugo" in Flora Srbije. Belgrade: Serbian Academy of Sciences
and Arts.

Kormutak A., et al., 2008. Spontaneous Hybridization between Pinus sylvestris L. and P.
mugo Turra in Slovakia. Silvae Genetica 57, 2.

Negulescu E., Savulescu Al., 1957. Dendrologie. Ed. Agro-Silvica Bucuresti, 457 p.

Rehder A., 1960. Manual of cultivated trees. 2™ Ed. 2-a, Macmilan Comp., New York.



52

Rehder A., 1986. Manual of cultivated trees hardy in North America, Portland, OR.
Dioscorides Press, 996 p.

Richardson, D.M. (ed.), 1998. Ecology and Biogeography of Pinus. Cambridge University
Press.

Stanescu V., et al., 1997. Flora forestiera lemnoasa a Romaniei. Ed. Ceres, 451 p.

Sofletea N., Curtu L., 2007. Dendrologie, Ed. Univ. Trans. Brasov, 304 p.

Timis-Gansac V., 2009. Dendrocronological series for mountain pine from Pietrosul Rodnei
Massif. Anal.Univ. Oradea, F.P.M., Vol.XIV.



	010 cuprins L1_cuprins.qxd
	030 pinus_unu.qxd
	031 pinus_unu.qxd
	032 pinus_unu.qxd
	040 romana_unu.qxd
	bibliografie_unu.qxd

