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Abstract

Genus Quercus is known among specialists especially due its Key words

taxonomical complexity that is mainly determined by its high number of taxa

and the interspecific hybridization. The aim of this paper was to propose a dichotomous key, oak,
dichotomous determination key for the autochthonous oak species from Quercus

Romania. In order to determine the morphological traits that have the highest

discriminating power between the oak species,

data from several

morphological-statistical studies done across Europe and information from
specialized manuals were taken into consideration. If in the case of Turkey
oak (Quercus cerris) and Hungarian oak (Quercus frainetto) there is no doubt
regarding their correct determination, the situation is more complicated in the
case of the pairs pedunculate oak (Quercus robur) - grayish oak (Quercus
pedunculifiora) and pubescent oak (Quercus pubescens) - Italian oak
(Quercus virgiliana). For a correct determination, at least 5 to 10 twigs, leaves
and/or cupula peduncles per tree should be taken into consideration. Also, it
is indicated to sample the twigs and the leaves from the crown, not from a

solitary branch/sprig.

In general, tree species can be easily identified
by means of dichotomous keys based on their
morphological characters, such as twig and/or leaf
traits. In the case of the oaks (Quercus L.), identifying
certain species is sometimes extremely difficult due to
their high morphological variability. Identification can
become more complicated due to the existence of
several varieties and interspecific hybridization.

Quercus (Fagaceae) is an extremely diverse
genus with approximately 300-500 shrub or tree
species worldwide [33]. Due to its high number of
closely related taxa, the taxonomy of this genus
represents a subject of debate among botanists and
other specialists.

According to several classifications [12; 25;
36; 37], 7-9 oak species were described in Romania.
Amongst them, only in the case of Turkey oak
(Quercus cerris L.) and Hungarian oak (Q. frainetto
Ten.) it seems not to be any doubt regarding the
possibility to confuse them with the other oaks. On the
contrary, small differences in leaf morphology were
reported for the pair pedunculate oak (Q. robur L.) -
grayish oak (Q. pedunculiflora K. Koch) [13; 14] or for
the couple pubescent oak (Q. pubescens Willd.) -
Italian oak (Q. virgiliana Ten.) [22]. If regarding the
taxonomical status of pubescent oak there is no doubt,
being a separate species, in the case of Italian oak the
situation is more complicated. This taxon is sometimes
described as a separate species [4; 12; 16; 24; 25; 34;
36; 37], but sometimes is not [11; 33]. It is also
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considered to be the hybrid between pubescent oak and
sessile oak [28].

In the case of sessile oak (Q. petraea sensu
lato — series Sessiliflorae), according to some
specialists, there are three different species, namely Q.
polycarpa Schur., Q. petraea (Matt.) Liebl. and Q.
dalechampii Ten. [4]. Others consider them three
subspecies, i.e. Q. petraea ssp. polycarpa (Schur) Soo,
Q. petraea (Matt.) Liebl. ssp. petraea (Liebl.) So6 and
Q. petraea ssp. dalechampii (Ten.) So6 [37].

Across  Europe, many morphological-
statistical studies were done for the pair pedunculate
oak - sessile oak [1; 2; 5; 14; 17; 27], and little was
done in the case of the closely related oaks from series
Lanuginosae, namely pubescent oak and Italian oak.

The aim of this paper was to propose an easy
to use determination key for Romanian oak species
based on the morphological-statistical studies recently
done in Romania and other European countries.

Morphological variability of Romanian oaks;
special focus on pubescent oak and Italian oak

In order to determine which morphological
traits have the highest discriminating power between
the oak species from Romania, the results of several
statistical-morphological surveys done in Bulgaria [7],
Croatia [24; 35], Denmark [29], France [2; 17],
Germany [1], Italy [8; 9; 10; 23; 26], Ireland [31],
Republic of Moldova [15], Poland [5], Slovenia [30],
Switzerland [27] and Turkey [6] were taken into
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consideration. Based on the above-mentioned studies
and on the research recently done in Romania aimed to
assessed the morphological variability of the pair
pedunculate oak - grayish oak [13; 14], on one hand,
and the pair pubescent oak - Italian oak [19; 20; 21;
22], on another hand, the proposed dichotomous key
will take into consideration the existence of seven
distinct oak species in Romania.

Since most of morphological similarities were
described in the case of the pair pubescent oak - Italian
oak, a detailed leaf morphological description based on
several studies and specialized manuals was done.

For both species, the leaves are pubescent in
the beginning on both sides, but in the fall the abaxial
side becomes glabrous [16; 37]. The leaves are very
different in shape and size. They are smaller in the case
of pubescent oak, usually between 4.5 and 8(12) cm,
compared with those of the Italian oak, which are
larger (8 - 16 cm) [3; 4; 32; 37]. However, cases where
the length of leaves of the two taxa is identical have
also been described [16]. As for the number of lobes,
there is an overlap. The leaves of pubescent oak have 3
to 6 pairs of lobes, while the leaves of the Italian oak
have 4 to 7 pairs of lobes [4; 37]. The petiole of the
leaf is longer in the case of Italian oak, usually
reaching 3 cm, while the petiole of the pubescent oak is
approximately 1 cm long [16; 37], rarely 2 cm long
[38].

Proposed dichotomous determination key

Based on the results of the above mentioned
studies and morphological descriptions, the following
six questions were proposed for the easy to use
dichotomous determination key:

Q1. Is the twig glabrous (hairless)?

Q2: Is the petiole 1-3 cm long, the base slightly
truncate, but not auricled?

Q3: Is the lower surface of the leaves glabrous
(hairless)?

Q4: Do the buds have persistent and long hairy
stipules?

QS5: Is the base auricled or heart-shaped and the petiole
is short?

Q6: Are the leaves usually no longer than 8 cm, the
petiole around 1 cm long and the flower/cupula
peduncle no longer than 1 cm?

In order to easily identify the key
morphological traits that discriminate between the
seven oak species from Romania, the following
information and figures are also recommended to be
used.

Figure 1 shows the abaxial part of a
pedunculate oak leaf, where no hairs are present. It is
well known that compared with grayish oak, the
abaxial part of the leaf of pedunculate oak has no hairs
[14; 18; 37]. The presence of the hairs can be
determined through a naked-eye assessment, but it is
recommended to use a magnifying glass, with at least
10X magnifying power.

E

Fig. 1. Abaxial part of a pedunculate oak leaf

Among the autochthonous oak species, only in
the case of Turkey oak, the buds have persistent and
long hairy stipules (Figure 2) [37]. The stipules persist
until the following spring.

Regarding the pair pubescent oak - Italian oak,
according to recent research [20; 22], it seems that only
the flower/cupula peduncle (Figure 3 and Figure 4) is
the only morphological descriptor that differentiate the
two species, being visible longer in the case of Q.
virgiliana.
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Fig. 3. Flower peduncle of Italian oak

Fig. 2. Buds with persistent and long hairy stipules s g
Fig. 4. Cupula peduncle of Italian oak

The proposed dichotomous key is given in
Figure 5.

Q1: Is the twig
glabrous (hairless)?

Q2: Is the petiole 1-3 Q4: Do the buds
cm long, the base have persistent and
slightly truncate, but long hairy stipules?

Q3: Is the lower auricled or heart-

surface of the leaves shaped and the
glabrous (hairless)? petiole is short?

Quercus robur | Quercus pedunculiflora | Q6: Are the leaves

usually no longer
than 8 cm, the
petiole around 1 cm
long and the cupula
peduncle no longer
than 1 cm?

| Quercus pubescens | Quercus virgiliana

Fig. 5. Dichotomous determination key of Romanian oak species
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Conclusions and Recommendations

Even if Genus Quercus is regarded as a
complicated one from a taxonomical perspective,
thanks to the studies recently conducted across Europe,
nowadays it is easy to determine the key morphological
characters that have the highest discriminating power
between closely related oak species. Since, in general,
there are small differences between the acorns of the
autochthonous oak species, a correct determination of
the species based on twig and/or leaf traits is
mandatory especially in the case of harvesting the
seeds for producing seedlings in nurseries and for
breeding programs.

Considering the special situation of grayish
oak and Italian oak, in order to reach a final conclusion
regarding their status (i.e. separate species or
subspecies), future research should take also into
consideration their genetic diversity assessed by the aid
of modern molecular markers, such as microsatellites.
Until then, according to the current knowledge in terms
of their morphological variability, these taxa could be
regarded as separate oak species.

We recommend using not only a twig, leaf or
cupula peduncle per tree in order to determine the
species but more, at least 5 to 10 from the same tree. It
is also indicated to sample the twigs and the leaves
from the crown, not from a solitary branch or sprig,
situated in the lower part of the trunk.

This dichotomous key should be used with
caution in mixed-oak stands, where two or more
species occur and the possibility to sample a hybrid is
high. In this case several other morphological
descriptors should be taken into account. The only
exception is Turkey oak that is not hybridizing with the
rest of the autochthonous oak species from Romania.
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