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Abstract

PILKOVA IVANA. 2015. Synphenology of Herb Layer of Carpinion betuli Community in the Béb
Forest. Acta Universitatis Agriculturae et Silviculturae Mendelianae Brunensis, 63(5): 1513-1521.

The submitted paper presents the results of a phenological research of herb layer of Carpinion betuli
community which was realized on the locality of the Bab forest in 2012 and 2013. During 2012, there
were 25 species recorded in an herbal layer and for a phenological research in 2013, I was able to
document24taxa.In2012,the highestnumberof presentspeciesinaphenological spectrumoccurred.
Especially, it was during March and October. In 2013, the highest number of species in a phenological
spectrum was found on March and April and also later from September to October which is a period
when forest species start to grow because of a temperature increase and it also occurred in the autumn
period when a repeated growth of forest species took place. In 2012, species in generative phases
occurred from 11 March until 1t September and after that, taxa in vegetative phases were found only.
In 2013, because of low March temperatures, it was possible to observe generative phases only since
2274 March until the last date of a phenological observation - 11" December. A change in the onset,
interphase duration and ending of the monitored phenophases between the years 2012 and 2013 was
observed. Specifically, a shift in the onset of the vegetative and generative phenophases was noted.
This distinction was caused by a different average week temperature measured in 2012 and 2013. In

March 2013 a significant temperature decrease and even ground frost occurred.
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INTRODUCTION

The submitted paper shows results of the
phenological research which was realized on the
locality of the Béb forest in 2012 and 2013. There
are three groups of forest types in the Bab forest
which are mentioned by Kubitek and Brechtl
(1970). A forest type called Fageto-Quercetum is
associated with a Carpinion betuli aliance (Mayer,
1937) Oberdorfer 1953. The given type is assigned
to associations such as Primulo wveris-Carpinetum
Neuhiusl, Neuhiuslova-Novotna 1964 and Carici
pilosae-Carpinetum Neuhiusl, Neuhduslova-Novotna
1964 which does not correspond with my results.
My dissertation thesis includes phytosociological
relevés (64 relevés) of 2013 which were divided by
anumeric classification of the Twinspan programme
(Hill, 1979) into four clusters.

That is the reason why the thesis deals and
assesses a phenology at the level of Carpinion betuli
union. The given report’s aim is to evaluate an
onset, development and ending of vegetative and
generative phases in the case of the community
Carpinion betuli. Specifically, T will be dealing with
a seasonal dynamics of an herbal layer and with its
comparison during 2012 and 2013. T will also focus
on how to compare it with a thesis from the 60’s
Kubiéek, Simonovi¢ (1975).

MATERITALS AND METHODS

The research was conducted in the Bdb forest.
Administratively the Bab forest area belongs to
cadastre of village Velky Bab, district Nitra and to
Nitra Region. It is situated on Nitra loess upland.
Two reserve areas can be found here - National
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Nature Reserve Bédb forest and the Protected Area
Bab Park. This forest is remnant of original native
forest complexes. Its total area is 66 ha. In the past
it was marked by anthropogenic impacts especially
short rotation management. Its surrounding were
mainly turned into wide-area fields and vineyards
(Kubicek, Brechtl, 1970). The Bab forest represents
a climax stage of forest succession on loess (Elias,
2010).

I assign the phytosociologic relevés of all forestry
PRP into Querco-Fagetea Braun-Blanquet et Vlieger
in Vlieger 1937 class, into Carpinion betuli Issler 1931
em. Meyer 1937 union and into Querco petraeae-
Carpinetum So6 et Pocs (1931) 1957 association.
After forestry communities complex classification
for Slovakia territory, the relevés classification into
the association of Querco petraeae-Carpinetum So6
et Pocs (1931) 1957 will be re-evaluated.

The phenological research is taking place on
3 permanent research plots (PRP) which were
chosen in the way that the highest possible
species diversity would be included. The plots are
permanently marked, phenological observations are
done on 1m wide transects on the perimeter of PRP.

The forest permanent plot no 24 (GPS coordinates
of PRP are N 48° 18’ 13.74” and E 17° 53’ 22.57") is
in the National nature reserve Bab forest. NNR
is anthropically least influenced and it has an
indigenous structure of the upper tree, shrub and
herb layer. PRP no 35 (GPS coordinates of PRP are
N 48° 18’ 14.19” and E 17° 53’ 33.09”) is situated in
the part of the forest where shelterwood cutting

24

was done in November 2006. The last PRP no 39
(GPS coordinates of PRP are N 48° 18’ 11.19” and
E 17° 53’ 35. 8”) is situated in the unlogged part
of forest vegetation where logging is expected in
the future (Fig. 1).

Terrain observations were realized every 4 (spring
season) to 12 days (autumn season). On 3 PRP
the following vegetative (VP) and generative (GP)
phenological phases which were chosen according
to the work by Moravec (1994) were observed:

e VP - young folded leaves, completely unfolded
leaves, yellowing, withered, overwintering leaves,

o GP - buds formation, flower closed buds, flower
poured buds, flower buds formation, young
flower, fully developed flower, fading away, total
fading away, fruit formation, unripe fruit, ripe
fruit, seeded fruit.

Into a phenological phase, T also included
not completely developed individuals of herbs,
grasses. Into a phase of completely unfolded leaves,
I included completely developed plants of herbs
and grasses. Into a phase of yellowing, yellowed
leaves and withering T put not only yellowed or
withered leaves but also yellowed and withered
shoots, generative organs of individual taxa.
Based on percentage terms (a number of species
in a given vegetative or generative phase in a given
date), T created phenological spectra for a species
community on PRP in forestry covers.

Under the term taxa optimum, I understood
the highest number of species in a particular phase
and under the term missed species in a phonologic

1: The area of interest Bb forest with marked permanent plots

Source: ILE SAS, branch Nitra
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spectrum I understand such taxa the absence of
which was found out during the phenological
research.

To help with phenological assessment,
the weather characteristics such as average daily
temperature and average daily rainfall of the years
2012 and 2013 were used. Morecover, long-term
averages for the period of 1991-2010 were used
there. Out of all given monthly averages, it was
climate diagrams which were processed in MS Excel
programme.

All the characteristics of weather were provided
by Slovak hydrometeorological institute (SHMU).
A critical temperature for an onset of individual
phenological phases of observed taxa was expressed
by the sum of all effective air temperatures.
I calculated the temperature sums out of average
daily air temperatures which were higher than 0 °C
(TS0), 5 °C (TS5), 10 °C (TS10), 15 °C (TS15). This
temperature value was assigned to the beginning of
acalendar year.

The significance tests I investigated the program
Statistica. The nomenclature of the determined taxa
was adjusted according to the work by Marhold,
Hindék et al. (1998).

RESULTS AND DISCUSSION

In 2012, phenological research took place from
11" March until 10" December and in 2013 it was
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from 18™ February until 11" December. Individual
phenophases may last even after the final date of
a phenological monitoring. In the thesis however,
I mention them only until the final date which is on
10" (2012), eventually on 11 December (2013).

Weather Conditionality

When 1 compare the monthly average
temperatures and the amount of precipitation
of 2012 and 2013 (Figs. 2 and 3), it is possible to
observe significant differences compared to a long-
term average of the period 1991-2010 (Fig. 4).
There were no dry periods during those 20 years
however in the spring of 2012 (March, May) and at
the end of the summer (August, September), T was
able to observe severe dry periods. Dry periods
were recorded in 2013 as well, and it was during
the spring and summer months, specifically in
April and June. During those years, temperature
considerably differed from the long-term average.
The average monthly summer temperatures of
both years (2012, 2013) were up to 23 degrees
Celsius, while in a period of the previous 20-years,
the highest averages reached to 21 degrees Celsius
only. The temperature in August 2013 reached up
to 40 degrees Celsius. Then, I monitored many
damaged herbs. After the temperature decrease,
are-growth of observed taxa has occurred.

[e]¥e}
oo
°C

N WD
oo

Vil Vil IX X Xl )l

0
S
°C

=W
oo

Vil Vil IX X Xl Xl

Vil Vil IX X Xl Xl



1516

Tvana Pilkovd

Species of Phenological Spectrum

The Fig. 5 and Fig. 6 depict a phenological
spectrum of an herbal layer in a forest undergrowth
in 2012 and 2013. During 2012, there were 25 species
recorded in an herbal layer and T included not only
herbs and grasses there but also two evergreens
Hedera helix a Vinca minor. For a phenological
research in 2013, I was able to document 24 taxa and
previously mentioned woody plants were classified
as well.

Common taxa (22) for both years include:
Anemone ranunculoides, Convallaria majalis, Corydalis
solida, Dentaria bulbifera, Ficaria bulbifera, Gagea lutea,
Galeobdolon luteum, Galium odoratum, Geum urbanum,
Glechoma hirsuta, Hedera helix, Tmpatiens parviflora,

Isopyrum  thalictroides, Lamium maculatum, Melica
uniflora, Merculiaris perennis, Polygonatum latifolium,
P multiflorum, Pulmonaria officinalis, Roegneria canina,
Vinca minor, Viola mirabilis.

Taxa Geranium robertianum, Viola hirta and
V. reichenbachiana could be observed only in 2012 and
unique observations of Alliaria petiolata and Lathyrus
vernus were made.

Development of Vegetative Phase

The first observed vegetative phase is called
a phase of young folded leaves and it started from
11 March until 3¢ May in 2012. The phase’s
optimum was reached on 19t March (26%). In 2013,
the same phase started started from 2274 March until
4™ May and it reached its optimum on 2" April
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Explanations: IFL - young folded leaves, CFL - completely unfolded leaves, Y - yellowing,
W - withered, OL - overwintering leaves, BF — buds formation, FCB - flower closed buds,
FPB - flower poured buds, FBF - flower buds formation, FD - flower development, FDF - fully
developed flower, FA - fading away, TFA - total fading away, FP - fruit formation, UF - unripe
fruit, RF - ripe fruit, SF - seeded fruit, MS - missing species druhy in the spectrum
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(21% of species). The second phase of completely
unfolded leaves was also noticed in 2012 for the first
time on 11" March and it lasted until 30" November.
When the second phenological observation of 2012
occurred, all of the monitored species had already
been under the snow. The phenophase reached
its maximum during two dates. Firstly, it was on
23% April, secondly on 3" May and the maximum
was documented in the case of 12-15% of species.
In 2013, it was possible to observe a phase of
completely unfolded leaves since 22% March until
the end of phenological research, which was on
11t December. In 2013, a minimal snow cover was
documented as well. The optimum of that phase
was reached on 26" April and it was documented in
the case of 23% of species.

I claim that growth and development of observed
individual plants take place in different year
periods. The reason for this includes a very low
temperature and an occurrence of ground frost in
March of 2013. The low temperature caused eleven
days shift of vegetative phases for later period
in 2013. The temperature sum TSO has shown
different values but TS5 has shown an identical
value (TS5 = 60) through the years and that proves
that temperature higher than 5 degrees Celsius
represents a very important influence for a growth
of observed taxa individuals. The thesis by Havli¢ek
(1986) claims that a beginning of vegetative period
was set to the day which reached temperature
higher than 5 degrees Celsius in three consecutive
days. Onset and ending of 5 degree temperature
represent borders of a big vegetative period
because this temperature can activate physiological
processes in herbal organs. This fact was confirmed
when a temperature higher than 5 degrees Celsius
occurred a week before a phenological observation.

A phase of young folded leaves reaches its
maximum in different periods of both years
when a temperature is around 10 degrees Celsius.
A phase of completely unfolded leaves reaches
the maximum in different year period as well but
that time a temperature reaches 10 up to 20 degrees
Celsius. I state that the highest number of species
in phases of complete and young folded leaves was
found in situations with a temperature higher than
10 degrees Celsius. This average daily temperature
T > 10 °C represents borders of a main vegetative
stage (Kurpelové et al., 1975).

It was possible to observe a yellowing phase from
23™ April until 30" November. A period in which
the most yellowed leaves or all plants yellowing
was documented, occurred on 1% September (25%
of species). In 2013 this phenophase observed
from 4" May until 10" June and its maximum was
reached on 4" May (only 4% if species). There is
a great difference in the case of observed years and
the difference is visible when the Figs. 5 and 6 are
compared. A period of 3% May to 30" November
represented a withering stage. The highest
number of withered plants was documented on
1t September too and it was 20%. The particular

phase was being observed from 4" May until
the end of phenological research (11" December).
On 23" October, the phenophase reached its
optimum when 24% of species reached it too.

The reason for such significant yellowing and
withering of species in 2012 is a combination of
and high air temperature during April. During
a field observation it was possible to monitor a very
dry soil and there was not enough time for April’s
rainfall to soak into the soil in a required quantity.
It was possible to observe the same situation on
1%t September in 2012. A high temperature and
a low amount of rainfall was typical for August too.
The taxa yellowing in 2013 was documented mainly
on 4" May, but it did not occur in a large extent
because of April's low rainfall amount. In 2013,
withering occurred in the highest number of species
on 23" October which resulted from a temperature
decrease and a preparation of species for a winter
rest period. Siska, Spanik (1999) consider
atemperature of T < 10 °C as a period of a vegetative
rest. This situation has been confirmed in forest
cover of the Bib forest as well, when the final
phenological calendar phases (Y and W) began to
occur. Especially, it was in the case of temperatures
lower than 10 degrees Celsius (it is mentioned by
the authors Siska, Spanik (1999) but also in the case
of temperatures lower than 5 degrees (mentioned by
Havli¢ek (1986).

The next observation phase was a phase of
overwintering leaves and in 2012 it occurred since
the beginning of observation on 11" March until
234 May. The highest number of species with an
overwintering leaves was observed in March and it
represented 7 to 8%. In 2013, the given phenophase
occurred from 4™ March until 15" May and there
were two dates when it reached the maximum. It was
on 22™ March and on 2" April. In 2013, the highest
number of species was documented in periods of
an intensive snow melting. In those periods, it was
possible to observe the given phase in the case of
13 dash 22% of species. It was possible to observe
the particular phase mainly in the case of species
such as: Ajuga reptans, Galeobdolon luteum, Geum
urbanum, Hedera helix, Vinca minor. The particular
taxa are capable of creating new shoots and leaves
in the autumn and this way they will overwinter to
the next year. In the spring, shoots and leaves will
die and with a temperature rising plants will create
new aerial organs.

Development of Generative Phase

Buds Formation

The first observed generative phase is a phase
of buds formation and in 2012, it started to occur
since 11" March until 12" June. The maximum was
reached on 23" April (3% of species). In 2013, it was
possible to monitor the phase since 22t March until
16™ June. The optimum of the phase was reached
on 12" April and on 4" May (4, 5% of species).
Within this phase, 1 could observe 11 days shift
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to a later period of 2013. The reason why this shift
has occurred includes a low March temperature as
I mentioned in the case of the first vegetative phases
(IFL, CFL). The species optimum in a given phase
was possible to observe in different year periods. Not
only temperature influenced the highest occurrence
of species in that phase which has been proven
by different temperature sums through the years.
The reason why the shift of the phase to 23" April
in 2012 occurred was probably an influence of a low
rainfall in March. In 2013, the same phase occurred
in April (after a sufficient amount of rainfall), in
March and in May (after a rainfall at the beginning of
that month).

The second observed phase is a phase of flower
closed buds. In 2012, it occurred since the date of
11" March until 23" June and its maximum was
reached on 5" April (6% of species). In 2013, it was
possible observed the given phase since 22" March
until 28" June and it reached its maximum on
4™ May (5%). In the case of that phase, I observed
a shift to a later period of 2013 and the reasons for
that shift matches previously mentioned reasons.

A phase of flower poured buds which are closed
however was being observed since 19" March
until 13% July in 2012 and it reached the optimum
on 5" April (8% of species). In 2013, the given
phenophase was being monitored since 2" April
until 28" June. Within this phase, we observed
14 days shift to the later period of 2013. The shift
was caused by a low March temperature as well.
A temperature sum which was needed for that
particular phase onset was TS5 > 85. The remaining
temperature sums reached various values
(the temperature sum not amount), which means
that they have no influence on the phase’s onset.

The highest number of species was always
collected after a higher amount of precipitation.
All of the temperature sums were different which
proves that temperature has no influence on
optimum of the given phases. Ending of those
phenophases takes place in the case of an intensive
temperature increase in June and July.

Development of Flowers

The taxa blooming was documented with a help
of the first phase of flower buds formation and
it was being monitored since 19" March until
23 July in 2012. The phenophase reached its
maximum on 5" April (9% of species). In 2013,
it was possible to observe the same phase since
12t April until 22" July and the maximum was
reached on 12 April too (7% of species). A phase of
young flower started to be observed on 29" March
until 239 July in 2012. The most taxa of the given
phase was collected on 13%" April (7% of species).
In 2013, the phase was being observed since
12t April until 3 August and the phenophase’s
optimum was reached on 12¢ April (5%). A phase
of fully developed flower started to be observed on
29" March until 12+ August in 2012. The most taxa
of the given phase was collected on 13" April (8% of

species). In 2013, the phase was being observed since
12t April until 27" August and the phenophase’s
optimum was reached on 17 April when 10% of
flowers were blossoming.

A temperature sum TS10 > 85 has an influence on
the onset of the flower buds development phase and
the onset of the last two blossoming phenophases
is influenced by TS10 > 120. The given temperature
sums TS10 has reached the most homogenous
values through the years. Not only temperature
may influence an optimum of the phenophases but
an amount of rainfall is a very important factor too.
In March of 2012, there was a minimum of rainfall
monitored. An onset of all blossoming phases
in 2012 occurred quite sooner than in 2013 but
the development was slowed down by a low amount
of rainfall. And that is the reason why the dates of
the phenophases of those years ended almost at
the same moment.

A start of a fading away phase was possible
to observe from 5™ April until 12" August and
the phase’s optimum was reached on 23 April
(14% of species). In 2013, the species started to
fade away on 17" April and this phase lasted until
27" August. A maximum of that phase was reached
on 21% April (7% of species). A phase of a total
fading away could be observed since 5% April until
227 August in 2012 and its optimum was reached
on 23" April (7% of species). Monitoring of this
phase in 2013 started on 17" April and it finished
on 8" September and it reached the maximum on
21 April and 27" May (6-11% of species).

All the temperature sums were showing very
different numbers which means that the phases’
onset was not influenced by a temperature factor
only. A low March’s amount of precipitation
represents another factor influencing an earlier
onset of phases and since the beginning of April,
a significant drought and an intensive fading away.
Optimum of both phases has occurred almost in
the same periods (April to May) which is given by
anatural life cycle of the particular forest species.

Fruiting

A phase of fruit formation could be observed
from 5% April until 1 September in 2012 and its
optimum was reached on 23 April (7% of species).
In 2013, the same phenophase occurred since
21t April until 8" September and it reached its
maximum during 26 April (7% of species). In 2013,
a shift of onset and optimum occurred because
of low March temperatures which has stopped
development in few taxa phenophases. However,
not only temperature could influence that phase
and that idea was proven by dissimilar temperature
sums. In 2012, a higher amount of rainfall fell down
and that might be the reason which could speed up
fruit formation.

The next observed phase called a phase of
the unripe fruit started to occur on 13%* April and
it lasted until 1% September in 2012. The phase has
reached its optimum in two dates, on 3" May and
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2 June (8 to 11% of species). In 2013, this phase
occurred since 21 April until 20" September
and the given phenophase reached its optimum
on 5% June (8% of species). The phenophase of
the ripe fruit in 2012 occurred since 13" April until
1% September and it reached its optimum on 3™ May
(4% of species). In 2013, the same phase started
to occur on 26™ April and it lasted until the end of
phenological observation which represents the date
of 11" December. The observed phase reached
its optimum on 15™, 27" May and 5" June (5% of
species). A phase of seeded fruit appeared since
13t April until 1 September in 2012 and it reached
its optimum on 3" May (4% of species). In 2013,
this observed phase started do be monitored on
4™ May and it lasted until the end of phenological
observation (11" December). Its optimum was
monitored on 5" June (5% of species).

The given phenophases’ onset concerning fruit
maturing (ageing) and dissemination occurred in
the early 2012. One of the reasons was a higher
temperature which could activate fruit maturing
but all the temperature sums has showed different
numbers through the years. This fact proves that it
was not only temperature which had an influence
on the phenophases’ onset. At the beginning of
2012, a higher amount of rainfall fell down and
I could observe a very fast fruit maturing in the field.
Dissemination has appeared mainly after an
intensive rainfall because fallen raindrops helped
to speed up the process of fruit seeding. I observed
such situation at the beginning of April but also
at the beginning of May in 2012 and 2013 as well.
Optimum of all phases took place in conditions
of high temperatures and a higher amount of
precipitation. In 2013, phases of the ripe fruit
and that of dissemination lasted until the end of
phenological observation. This situation was caused
by a more adequate temperature occurring in 2013.
During 2013, less days with frost and an inconsistent
snow cover occurred and compared to 2012, it lasted
only few days.

The dates of onset and optimum of the seeded
fruit phase took place in an earlier period of
the year when we compare it with 1973. That fact
is mentioned in the work by Kubi¢ek, Simonovié&
(1975). The authors claim that species which
are seeding start to appear in July and August
mainly. The reason for the phase’s earlier onset
is a significantly higher temperature and more
intensive rainfall in 2012 and 2013. The authors
also claim that species which form seeds last until
the end of September. The given fact agrees with our
results.

Optimum of Phenological Spectrum

In 2012, the highest number of species present
in a phenological spectrum occurred. Especially, it
was during 19, 29t March and 11" October which
is a period when forest species start to grow because
of a temperature increase and it also occurred in
the autumn period when a re-growth of forest

species took place. A situation when the highest
number of species in a phenological spectrum was
missing was monitored at the beginning and at
the end of a vegetative period and then on the dates
of 23" April and 3" May, which represents a period
of efemeroid’s death. In 2013, the highest number
of species in a phenological spectrum was found
on 22" March and 2" April and also later from
81 September to 23" October. At the beginning
of a vegetative period and also later during 4™ and
15" May, there was documented the lowest number
of species. Considering a year 2013, it was possible
to observe the same situation as was mentioned
earlier and the situation could be observed almost
in the same year period.

The given facts agree with a work by Kubicek,
Simonovi¢ (1975). The authors has monitored that
a vegetative phenophase in the Bab forest has two
maxima. The first maximum is in April, in the period
when the majority of species starts its vegetative
stage. The lowest percentage was documented on
23" May. The vegetative phase’s second maximum
was collected on 19" September and the second
minimum representing an occurrence of vegetative
species was documented at the beginning of
November. Comparing to a year 1973, a small
difference is caused by a higher temperature and by
a higher amount of precipitation in 2012 and 2013.
It happend it the spring period and that is why one
month shift of maximum of a vegetative fenophases
to an earlier period was observed. A temperature
which is ideal for a re-growth for observed taxa’s
individuals, which represents the second maximum
of vegetative phases, was in October of 2012 and
2013.

In 2012, species in generative phases occurred
from 11" March until 1% September and after
that, taxa in vegetative phases were found only.
The highest number of taxa in vegetative phases,
which represented around 40%, was collected during
the dates of 13%, 23% April and 3 May. In 2013,
because of low March temperatures, it was possible
to observe generative phases only since 22" March
until the last date of a phenological observation and
that was on 11" December. The highest number of
generative taxa was collected during 4", 15" and
27" May (around 35%). The given fact matched
the opinion of Kubi¢ek, Simonovi¢ (1975) who
introduced the fact that phenological development
in the Bab forest starts in the early spring. During
the summer, almost all of the monitored species
were found in a vegetative phase only.

The Relationships of the Temperature

and the Phenophases
The Figs. 7 and 8 depict dependence between
average daily temperature and a sum of

phenophases (a percentage divided by number
100, this was done for each phenophase and at
the end, the numbers for each date were summed
up) for the years 2012 and 2013. Rising temperature
caused rising of the sum of the phenophases as
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well. In the early spring months such as March and
April there occurred more significant temperature
rising together with higher development of
individual vegetative and generative phenophases.
The highest dependence of 2012 and 2013 occurred
in April and May. During these months, there
occurred the biggest phenophases’ development,
a significant vegetative growth of ephermeroids
and a very significant blooming and production
of ephermeroids and other spring species as well.
The temperature was higher, the values of which
were around 14 to 19 °C. The dependence decreased
after the ephermeroids’ death. During June of 2012
and 2013, the temperature was raising, but the sum
of the phenophases decreasing. As I have already
mentioned, the majority of ephermeroids were dead
in June and the other forest species were ending
their generative growth as well.

In 2012 was, at level of significance 0.05, p-value
of 1.2. In 2013, the p-value was 2.3. A statistically

CONC

significant relationship between temperature and
the sum of phenophases was not confirmed. I think
this relationship needs to be further pursued in
the coming years. As you can see in the Figs. 7
and 8, higher dependence between average daily
temperature and a sum of the phenophases
happened in 2013.

At the beginning of 2012, there was significantly
different temperature and also the sum of
the phenophases. This period was characterized
by higher daily temperature but the ephermeroids
only began their vegetative growth. In 2013, there
occurred lower temperature in close dependence
to developing ephermeroids. In summer, autumn
and winter months of 2013, we could observe closer
dependence as well. Average daily temperature of
2013 was slowly getting lower together with death of
forest herbs.

LUSION

My study presents the results of a phenological research of herb layer of Carpinion betuli community
which was realized on the locality of the Béb forest in 2012 and 2013. In the past it was marked by
anthropogenic impacts especially short rotation management. A difference between the years was

documented mainly in the spring period where
alater period in 2013 happened.
In 2012, the highest number of present species

a shift in vegetative and generative phenophases to

in a phenological spectrum occurred. Especially, it

was during 19", 29 March and 11™ October. In 2013, the highest number of species in a phenological
spectrum was found on 22" March and 2 April and also later from 8™ September to 23 October.
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Irecorded two maxima in the synphenological spectrum. The first maximum is in April, in the period
when the majority of species starts its vegetative stage. The lowest percentage was documented on
23 May. The vegetative phase’s second maximum was noticed on 19* September and the second
minimum representing an occurrence of vegetative species was documented at the beginning of
November. In 2012, species in generative phases occurred from 11" March until 1% September and
after that, taxa in vegetative phases were found only. In 2013, because of low March temperatures, it
was possible to observe generative phases only since 22" March until the last date of a phenological

observation and that was on 11™ December.

The results of the phenological research focusing on the evaluation and comparison of chosen
vegetative and generative phenophases of Carpinion betuli community confirmed larger differences in
the onset, duration and ending of phenophases in 2012 and 2013.

REFERENCES

ELIAS, P. 2010. Zmeny biodiverzity v Bébskom
lese a blizkom okoli (Nitrianska pahorkatina,
Juhozdpadné  Slovensko). Tn:  Starostlivost
o biodiverzitu vo vidieckej krajine. Nitra: Slovenska
polnohospodérska univerzita, 151-158.

HAVLICEK, J. et al. 1986. Agrometeorologie. Praha:
SZN.

KUBICEK, F, BRECHTL, J. 1970. Charakteristika
skupin lesnych typov vyskumnej plochy v Bibe
pri Nitre. Bioldgia (Bratislava): 27-38.

KUBICEK, F,, SIMONOVIC, V. 1975. Dynamics and
phenology of the total biomass of herbaceouslayer

in two forest communities. Bioldgia (Bratislava), 30:
505-522.

KURPELOVA, M. etal. 1975. Agroklimatické podmienky
CSSR. Bratislava: Priroda.

MARHOLD, K., HINDAK, F. et al. 1998. Zoznam
nizsich a vyssich rastlin Slovenska. Bratislava: Veda.

MORAVEC, J. et al. 1994. Fytocenologie. Praha:
Academia.

SISKA, B., SPANIK, F. 1999. Predpokladané
zmeny fenologickych pomerov ozimnej p3enice
a jarného ja¢mena v oblasti Podunajskej niziny
do roku 2075 ako désledok klimatickej zmeny.
Meteorol. Cas, 1999(3): 35-40.

Contact information

Ivana Pilkova: ivana.pilkova@gmail sk




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




