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Summary

In order to contribute to the knowledge of the taxonomic
relationships between some species of the Quercus genus, the
karyomorphology of 4 species (Quercus ilex L., @. suber L., Q.
robur L. and Q. pubescens WILLD.) was carried out. The somatic
chromosome number 2n =24 was found in all taxa examined.
An evident differentiation in karyotype structure of Q. ilex
compared to other previous studied species has been found.
Quercus suber, Q. robur and Q. pubescens possess moderately
asymmetrical karyotypes. Q. suber differs from other species of
the subgenus Cerris on the basis of karyological data showing
similarities with Q. robur and Q. pubescens.

Key words: karyotype, Quercus ilex, Q. pubescens, Q. robur, §. suber.

Introduction

The genus Quercus including about 300 species with many
varieties and natural hybrids widespread in many regions of
the world is one of the most complex taxonomic groups. The
systematic relationships in this genus are still not completely
clear (N1XON, 1993) although in the literature many data
concerning morphological information (SPELLENBERG, 1992;
BACILIERI et al., 1995), chemo-taxonomical characters (KNOPS
and JENSEN, 1980), enzymes (GUTTMANN and WEIGT, 1989) and
DNA (BODENES et al., 1997) studies, ribosomal RNA genes
(BELLAROSA et al., 1990) and molecular cytogenetic analysis are
available (ZoLvos et al., 1999). Nevertheless, data on oak
chromosomes are considered still insufficient (OHRI and AHUJA,
1990; ZOoLDOS et al, 1999). D’EMERICO et al. (1995) report some
data about the karyomorphologies of 8 species of Quercus
pointing out morphological similarities but also differences in
intrachromosomal and interchromosomal asymmetry indices.

In this report, in order to contribute to the knowledge of the
relationships between the species belonging to the genus
Quercus, we have continued the karyological investigation
(D’EMERICO et al., 1995), with traditional Feulgen methodology,
to describe the karyotype of Quercus ilex, Q. pubescens, Q.
robur, Q. suber.
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Materials and Methods

Acorns of Quercus ilex were collected at various sites in
Apulia; those of Q. suber, Q. pubescens and . robur in Latium
(Ttaly).

For cytological examination of somatic chromosomes, active-
ly growing root tips were pre-treated in a 0.3% colchicine at
20°C for 2 h, and then fixed for 5 min in a 5:1:1:1 (volume
ratio) mixture of absolute ethanol, chloroform, glacial acetic
acid, and formalin (BATTAGLIA, 1957a). Hydrolysis was carried
out at 20°C in 5.5 N HCI for 20 min (BATTAGLIA, 1957b), and
then stained with SCHIFF’s reagent. Squashes were made in a
drop of 45% acetic acid. Chromosomes of 5 to 6 plates were
measured in 3 trees of each species.

The nomenclature used for describing karyotype composition
followed LEVAN et al. (1964). Karyotype morphometric charac-
ters were evaluated by calculating haploid complement length
and the indices: SYi, which describes the average symmetry of
the karyotype (GREILHUBER and SpPETA, 1976), A, which
represents the degree of asymmetry in arm length within the
chromosome of the genome, and A,, expressing the variation in
chromosome lengths (ROMERO ZARCO, 1986), as used in D’EME-
RICO et al. (1996).

Results

Karyotype morphometric characters, haploid complement
and karyotype formulae are given in table 1.

The somatic chromosome number 2n =24 was found in all
taxa examined (D’EMERICO et al., 1995; and references therein).

Q. robur possesses a moderately asymmetrical karyotype,
consisting of 14 metacentric and 10 submetacentric chromo-
somes. Two chromosome pairs (1 and 3) bear evident secondary
constrictions on the short arms; pair 7 presents a secondary
constriction on the long arm; pair 11 has a satellite on the long
arm (Fig. 1a).

The detailed karyotype morphology of Q. pubescens is report-
ed. The karyotype of this species consists of 18 metacentric and
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6 submetacentric chromosomes. Pair 1 has a secondary
constriction on the short arm; whereas pairs 6 and 11 showed
secondary constrictions located on the long arm (Fig. 1b).

The karyotype of @. ilex is described here for the first time
and consists of 18 metacentric, 4 submetacentric and 2 subtelo-
centric chromosomes. Pair 1 shows a secondary constriction on
the long arm; pair 2 bears a satellite on the short arm (Fig. Ic).

Quercus suber shows a karyotype characterized by 14 meta-
centric and 10 submetacentric chromosomes. Pair 1 bears an
evident, satellite on the short arm (Fig. 1d).
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Figure 1. — Somatic karyotypes of a) Quercus robur; b) Q. pubescens;
¢) Q. ilex; d) Q. suber. Bar: 5 nm.

Discussion

The genus Quercus is characterized by complex patterns of
genetic change at both the intra- and interspecific levels. Qur
data clearly established that the basic chromosome number of
x =12 is fairly stable in Quercus genus. However, BUTORINA
(1993) recognised two triploid specimens of Q. robur with
chromosome number 2n = 3x = 36. Chromosomes are small in
this group as a whole. The absence of chromosome differentia-
tion among different oaks is reported by ZoLDoS et al. (1999),
who suggest that different species possess a common karyo-
type. Therefore, Quercus species are very different in many
morphological, physiological and ecological aspects. In this
contest, karyomorphological studies with traditional method-
ology might bring new knowledge to clarify the Quercus genus
taxonomy.

Quercus ilex shows a karyomorphology similar to @. cocci-
fera with an identical metacentric number (D’EMERICO et al.,
1995), but with higher values in the intrachromosomal asym-
metry index and the presence of one subtelocentric chromo-
some pair. These data indicate an evident differentiation in
karyotype structure between Q. ilex and the other previously
studied species (D’EMERICO et al., 1995) or reported in the
present work.

The species Q. suber shows the largest intrachromosomal
asymmetry (A,) (Table I); a higher value than the other spe-
cies mentioned (D’EMERICO et al., 1995), but similar to @. robur
and Q. pubescens. However, our karyological data seem to be in
agreement with previous flow cytometry analyses. In fact,
Z01.00s et al. (1998) have found that Q. suber has a genome
size similar to Q. robur and Q. pubescens. In this connection,
the karyotype structures of Q. robur and Q. pubescens, belong-
ing to subg. Quercus, as described by numerical parameters
(Table 1) exactly resemble those of Q. virgiliana (I’EMERICO et
al., 1995) showing the highest degree of intrachromosomal
asymmetry (A,).

According to SCHWARTZ (1964), Quercus ilex and Q. coccifera
are in a different subgenus (Sclerophyliodrys O. SCHWARTZ)
respect to Q. trojana, Q. suber, Q. cerris and Q. macrolepis,
which are all attributed to the subgenus Cerris (Spach) Orsted
and to Q. robur and Q. pubescens, attributed to the subg.
Quercus. Our data support the classification of SCHWARZ
(1964), but also suggest a divergence on the base of karyologi-
cal data between Q. ilex and Q. coccifera, species showing evi-
dent differences in ecology and biology. In this contest, we also
support divergence of Q. suber from other species of the sub-
genus Cerris.
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Summary

Data on fruiting estimates for the six main forest species of
Poland: Scots pine (Pinus sylvestris L.), Norway spruce (Picea
abies (L.) KARST.), white fir (Abies alba MILL.), European larch
(Larix decidua MILL.), oak {(jointly Quercus robur L. and
Q. petraea LIEBRL.), beech (Fagus sylvatica L.), that is being
regularly collected by the Polish Forest Service through an
annual questionnaire sent out to all Forest Districts has been
compiled onto a single drawing showing the magnitude and
temporal positioning of seed years. A short discussion is given
of the nature of recurrence of seed and cone crops in various
parts of Poland.

Key words: cone crops, seed crops, seed years, mast, fructification,
records.

Introduction

Information about seed years in forest tree species is import-
ant not only for the current management of forest nurseries
but also for the long term tree improvement programs. Since
seed quality is much better during seed years their frequency
will affect the area of needed seed orchards and the rate of
breeding programs. Thus it is useful from time to time to look
back at what records say about crop years. Such long term data
is seldom to be found in scientific literature. For half a century
the Forest Research Institute (IBL) has been compiling
annually the reports from Forest Districts about seed crops.
The Forest Districts are required to report on the expected
magnitude of the crop, the possibilities of seed collection and
seed needs. When making the report in the following year they
are also required (since 1962) to verify the data supplied the
previous year on the basis of collection experience. On the basis
of these reports the Forest Service makes decisions about accu-
mulation of seed reserves for non-crop years or about withhold-
ing collections, in spite of good crops, if reserves are sufficient.
The Forest Research Institute is an intermediary between the
Forest Districts and the General Directorate of State Forests,
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performing the function of compiler and evaluator of the incom-
ing data. As usual, the veracity of the reports differs from
Forest District to Forest District and from year to year. The
Forest Research Institute has to use its judgement based on
many reports before supplying a country wide evaluation. Each
year a communique is issued giving a summary of the
pertinent data for the previous year (IBL 1951 to 1999). This
work has been continuing for half a century, with various
people being involved in the process both of sending the reports
and evaluating them. This paper is a joint report for our six
main forest tree species for the period 1951 to 1999. Both the
end of the century and plans to restructure the mode of
reporting justify a backward look at what has already been
observed.

Methods

Each year Forest Districts obtain from the General Directo-
rate of State Forests a questionnaire that has to be filled in
with information on seed availability for the following species:
Scots pine (Pinus sylvestris L.), Norway spruce (Picea abies (L.)
KARST.), white fir (Abies alba MILL.), European larch (Larix
decidua MILL.), oak (jointly Quercus robur L. and Q. petraea
LieBL.), beech (Fagus sylvatica L.). The questionnaire asks for
the following data:

1. Verified information for the previous year concerning:

a) crop magnitude as judged in the autumn, based on the fruit-
ing of trees (since 1962);

b) degree of utilisation of the crop;

¢) weight of cones or seed collected;

2. Prognosis for the current year:

a) expected magnitude of the crop;

b) expected collection in weight of cones or seed;

¢) seed demand (based on working plan requirements for out-
plantings).
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