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Natural regeneration at different microclimatic sites in Zatec region

I. KUPKA

Czech University of Agriculture, Faculty of Forestry, Prague, Czech Republic

ABSTRACT: Natural regeneration is an important part of close-to-nature forestry. However, natural regeneration also has either
natural or technological limits. Among the most important natural limits are a low sum of precipitation and site type. The study
concentrates on Zatec region where the long term average sum of precipitation is only 440450 mm per year. Dry periods during
the vegetation time are quite frequent. The study was conducted on clear cut area, stand edge, shelterwood area and stand interior.
The results showed the highest population densities in a shelterwood system, the lowest in the stand interior. On the other hand, the
dry seedling biomass is lower for seedlings from shelterwood area than from clear cut area.
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Natural regeneration is a part of close-to-nature fo-
restry. Close-to-nature forestry could be described as
an ecological and technological system using ecological
and natural forces without interruption for chosen goals
(TESAR 1997).

Natural regeneration has many advantages (PERINA
1964) such as continuation of adopted tree ecotype, high
number of seedlings creating a stable young stand in early
stage, diversified structure in terms of species composition
and stand interior, proper root system development and
therefore better future tree stability, maintenance of high
genetic diversity and economically more suitable rege-
neration of forest land. The root development is very often
negatively influenced by planting (MAUER 1992). This is
also true for containerized plants (STROMBERG 1998). On
the other hand, there are shortages of natural regeneration
as well. The main disadvantages are the limits for species
composition, difficulties in silvicultural practices for less
educated workers and long time span between the begin-
ning and end of the regeneration process. The compari-
son of natural and artificial regeneration (STOLL 1999)
showed many advantages of natural regeneration.

Natural regeneration is a part of ecologically stable fo-
rest ecosystems. PODRAZSKY (1998) described ecologi-
cal stability as interior quality of forest ecosystems using
their own mechanism to keep their consistency. POLENO
(1997) stressed that the mechanism is either resistance
(withstanding to changes) or resilience (capacity to come
back to the original position). It should be stressed that the
ecological stability has a dynamic character, it has nothing
to do with static position.

Helsinki Conference on Forest Protection in Europe
(1994) described sustainable forest management as the
care of forests and forest land and their use in such a way
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to maintain their biodiversity, productivity, regeneration,
vitality and ability to fulfill ecological, economic and so-
cial functions now and in future on a local, country and
global level without damaging other ecosystems.

Natural regeneration is always a part of modern forestry.
There are of course climatic and site limits that diminished
the area where natural regeneration could be easily used. It
is supposed that low sums of precipitation are usually less
suitable for natural regeneration than areas with enough
water supply for germinated plants.

RESEARCH AREA

The research area is in Zatec forests at the altitude of
250 m above sea level. The area is created by Pleistocene
sand soil with clay overlay. Water erosion is strong within
the area and that was very often the reason for afforesta-
tion. The area has a low sum of precipitation, i.e. 440—
450 mm per year. An average temperature is 7—8.4°C.
The main vegetation zone is the second one in the Czech
typological system (dominant species are oak and beech).
Vegetation period is about 160 days.

METHODOLOGY

The purpose of the study is to investigate how different
natural regeneration systems could influence the survival
and growth of seedlings in stands. The stand A is treated
by a clear cutting regeneration system while the second
stand B is under an irregular shelterwood system. The
clear cut area of stand A is fenced with wooden fence of
1.7 m height to protect regeneration and other trees from
game grazing. The clear cut area is between both stands in
the position that the stand B edge is influenced by the clear
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cut area. In that way we could investigate not only the
shelterwood system but also the edged clear cut system. In
both stands the research transects were placed at the stand
edges and inside of the stands in the following way:

Stand A:

— fenced clear cut area (transects No. 1 and 2 that are
lying from clear cut into the stand edge),

— interior dense stand (transects No. 3 and 4).
Stand B:

— stand edge area (transects No. 5 and 6),

— shelterwood area (transects No. 7 and 8),

— interior dense stand (transects No. 9 and 10).

The transects are 1 m wide and their length is different
depending on the type of investigated area. Transects 1, 2,
5 and 6 are 20 m long to cover both open and cover areas
of the stand edges. The other transects inside of stands are
only 10 m long. The investigated areas of transects are
then 20 or 10 m? respectively. The transect areas were
fixed with small wooden sticks and followed for two
vegetation periods in 1999 and 2000. The transects were
divided into regular 1 m? rectangles where all seedlings
were measured in terms of height, diameter, age, species
and type of damage. The investigations were done at the
beginning and at the end of vegetation periods, altogether
four measurements were executed. In that way we are able
to follow also the survival rate of seedlings after winter
time. At the end of investigations samples were taken
into the laboratory where the weight of aboveground
and ground biomass was measured in fresh and dry (after
24 hours of drying at the temperature of 105°).

As always two transects were identical in terms of
regeneration systems, the data are summarized and the
results given are the average transformed in number of
seedlings per hectare.

The seedling age was followed in the three categories:
— this year seedlings,

— last year seedlings,
— more than two years old seedlings.

It was not always possible to indicate the age of older
seedling when they were damaged by grazing and that is
why the third age category is so broad.

There were in total 14 different species found on the
transects. Damage was also recorded when measurements
were done on transects.

Height increments were measured for each investigated
period and standard deviations were calculated during data
processing. The differences in the measured data were
compared by F-test and #-test.

The mature tree crown cover was investigated on all
transects. The crown of each tree was measured in 8 dif-
ferent directions and the crown area was calculated. An
overlapping of the crown areas was taken into account.
The year 1998 and 2000 were a good seed years for all
species, namely for beech.

RESULTS AND DISCUSSION

The first stand A (transects No. 1—4) has rather low qual-
ity, i.e. acid beech and oak site with nearly pure beech
stand (3K 1, management unit436) on a slope of south-east
exposition. The second stand B is of the same site type
(3K1) with the main species Norway spruce mixed with
European beech, Scots pine and European larch (manage-
ment unit 431). The stand is also on a moderate slope of
north-west exposition.

Natural regeneration on clear cut areas is given in Tables
1 and 2.

The missing one year seedlings in the year 1999 in
stand A (Table 1) are most probably the result of heavy
weed competition on the clear cut area while in stand B
the weed competition was not so harmful for seedlings.
The rich seed crop of the next year (mainly beech nuts) is
demonstrated by an increase of new seedlings on research
plots. The data also shows the high density of natural re-
generation even for the years with low seed crops when
all living seedlings are counted (50,000 or 37,000). The

Table 1. Seedling density on clear cut area in stand A expressed in trees per hectare (the average for transects No. 1 and 2)

Seedling age Spring 1999 Autumn 1999 Spring 2000 Autumn 2000
One year 0 0 15,000 5,000
Two year 11,500 8,500 0 0
Three and older 43,500 41,500 46,500 43,500
Total 55,000 50,000 61,500 48,500

Table 2. Seedling density on clear cut area in stand B expressed in trees per hectare (the average for transects No. 5 and 6)

Seedling age Spring 1999 Autumn 1999 Spring 2000 Autumn 2000
One year 19,500 12,500 85,000 63,000
Two year 12,000 12,000 11,000 9,500
Three and older 13,500 12,500 22,000 21,500
Total 45,000 37,000 118,000 94,000
442 J. FOR. SCIL, 48, 2002 (10): 441450



Table 3. Seedling survival on clear cut area at stand A in percentage (transects No. 1 and 2)

Seedling age Vegetation period 1999 Vegetation period 2000 Winter 1999-2000
One year - 333 -

Two year 73.9 - -

Three and older 95.4 93.5 93.0

Table 4. Seedling survival on clear cut area at stand B in percentage (transects No. 5 and 6)

Seedling age Vegetation period 1999 Vegetation period 2000 Winter 1999-2000
One year 64.1 74.1 -

Two year 100 86.4 88.0

Three and older 92.6 97.7 100

year after seed crops means double population density in
the cases of stand B.

Interesting data on the survival of seedlings during veg-
etation periods and during winter are given in Tables 3
and 4.

The data shows that the critical period for seedling
survival is the first vegetation period when the rate
ranges between 33.3% to 74.1% for stand A and B, re-
spectively. The older plants have a much higher chance
to survive. This is true even for the winter period, when
the percentage survival is from 88% to 100% (on aver-
age) for stands A and B, respectively. The results of the

data given in Tables 3 and 4 show that the seedlings that
survive the first year have a high chance to survive for
a much longer period. The important fact that must be
kept in mind is the clear cut area is fenced and thus game
grazing is minimized.

Tables 5 and 6 below show the data on natural regenera-
tion at the stand edge.

Both Tables 5 and 6 show large differences in seedling
growth depending on the seed crops. While in the first
year there were hardly any new seedlings, in the next year
there were some ten thousands in the spring. The survival
of seedlings is shown in Tables 7 and 8.

Table 5. Seedling density at the stand edge (A) expressed in trees per hectare (the average for transects No. 1 and 2)

Seedling age Spring 1999 Autumn 1999 Spring 2000 Autumn 2000
One year 0 0 36,500 13,500
Two year 50,000 46,500 0 0
Three and older 3,000 2,500 42,500 37,000
Total 53,000 49,000 79,000 50,500

Table 6. Seedling density at the stand edge (B) expressed in trees per hectare (the average for transects No. 5 and 6)

Seedling age Spring 1999 Autumn 1999 Spring 2000 Autumn 2000
One year 500 500 57,000 26,500
Two year 9,500 7,000 500 500
Three and older 18,000 17,500 22,000 22,000
Total 28,000 25,000 79,500 49,000

Table 7. Seedling survival at the stand edge (A) in percentage (transects No. 1 and 2)

Seedling age Vegetation period 1999 Vegetation period 2000 Winter 1999-2000
One year - 37.0 -

Two year 93.0 - 86.7

Three and older 83.3 87.1 -
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Table 8. Seedling survival at the stand edge (B) in percentage (transects No. 5 and 6)

Seedling age Vegetation period 1999 Vegetation period 2000 Winter 1999-2000
One year 100 46.5 100

Two year 73.7 100 89.8

Three and older 97.2 100 -

With the exception of the year 1999 in stand B where
only few seedlings were growing and thus the data are not
statistically sound, the survival of the first year seedlings is
rather low (37% or 46.5%, respectively). If the seedlings
survived the first year, then their probability to survive is
much higher (73-97%). It could be concluded again the
most critical was the first vegetation period until the root
system of young seedlings reached the mineral soil.

Tables 9 and 10 give the information on natural regen-
eration under dense stand.

There is a clear difference between the open or edge
area and the closed stand. While the first cases have more
than 50,000 seedlings per hectare, under closed stand are
“only” from 5,000 to 25,000 seedlings per hectare.

Seedling survivals are given in Tables 11 and 12.

There are not so large differences between the survival
rate of one year seedlings and the older plants, as it is
pronounced for clear cut area. It means the lower density
at the beginning is compensated by a high survival in the
next vegetation periods.

Finally, the data on the situation in a shelterwood system
are given in Table 13.

The rich seed crop is documented by the data again.
The main difference between the shelterwood system and
clear cut system is the high seedling survival after the first
year. The high seedling survival results in a high number
of seedlings in the shelterwood system, in our case from
240,000 to 333,000 per hectare. Seedling density is sig-
nificantly higher in the shelterwood system than in any
other regeneration system in this study.

Seedling survival in the shelterwood system is given
in Table 14.

Seedling survival is clearly significantly higher for the
shelterwood system as follows from Table 14. An excep-
tion was the vegetation period 2000, when the survival rate
amounted to 65.7% only. But one has to keep in mind that
the high spring seedling density resulting from the rich seed
crop in 1999 started much earlier before the competition re-
duced the one-year seedling population. The total seedling
survival is satisfactory as it is about 90% on average.

Table 9. Seedling density in the stand interior (A) expressed in trees per hectare (the average for transects No. 3 and 4)

Seedling age Spring 1999 Autumn 1999 Spring 2000 Autumn 2000
One year 0 0 3,500 2,500
Two year 9,500 5,500 0 0
Three and older 0 0 5,000 3,500
Total 9,500 5,500 8,500 6,000

Table 10. Seedling density in the stand interior (B) expressed in trees per hectare (the average for transects No. 9 and 10)

Seedling age Spring 1999 Autumn 1999 Spring 2000 Autumn 2000
One year 1,000 500 14,500 7,000
Two year 13,500 10,500 0 0
Three and older 9,000 8,000 18,500 18,000
Total 23,500 19,000 33,000 25,000

Table 11. Seedling survival in stand A in percentage (transects No. 3 and 4)

Seedling age Vegetation period 1999 Vegetation period 2000 Winter 1999-2000
One year - 71.4 -

Two year 57.9 - -

Three and older - 70.0 90.1
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Fig. 1. The number of germinating seedlings in spring at different microclimate sites

Fig. 1 shows clear differences in densities of germinat-
ing seedlings in spring. The most preferable is the shel-
terwood system that creates on average more than 50,000
seedlings per hectare while the stand interior is worse for
germination. Clear cut area and stand edge are basically
the same in terms of seed germination.

The difference between different microclimatic types
in terms of total seedlings in spring is much more pro-
nounced (see Fig. 2). While the total number of seed-
lings per hectare on the clear cut area is about 70,000
seedlings and nearly the same density is on the stand

edge, the seedling number on the shelterwood cut area is
four times higher (about 300,000 seedlings per ha). The
number of seedlings in the stand interior is lower than it
could be expected.

The species composition of natural regeneration is
strongly influenced by the species composition of mature
stand. Beech is the main species in stand A both in mature
stand and in natural regeneration but on the clear cut arca
there are also pioneer species such as birch and aspen.
There are no significant differences in seedling survival
for the different species in these early stages in the whole

Table 12. Seedling survival in stand B in percentage (transects No. 9 and 10)

Seedling age Vegetation period 1999 Vegetation period 2000 Winter 1999-2000
One year 50.0 48.3 0

Two year 71.7 - 100

Three and older - 70.0 -

Table 13. Seedling density in a shelterwood system in stand B expressed in trees per hectare (the average for transects No. 7 and 8)

Seedling age Spring 1999 Autumn 1999 Spring 2000 Autumn 2000
One year 6,500 6,000 102,000 67,000
Two year 81,000 77,500 4,500 4,500
Three and older 163,500 156,000 226,500 218,000
Total 251,000 239,500 333,000 289,500

Table 14. Seedling survival in a shelterwood system in stand B in percentage (transects No. 7 and 8)

Seedling age Vegetation period 1999 Vegetation period 2000 Winter 1999-2000
One year 923 65.7 75.0

Two year 95.7 100 -

Three and older 95.7 86.9 96.8
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Fig. 2. The number of all age seedlings in spring for different microclimatic types

period of investigations. The species composition of natu-
ral regeneration on the different microclimatic sites are
given in Tables 15 to 18.

The data on damage to seedlings were collected as well.
The most important aspect is the influence of a fence on

damage in stand A in comparison with stand B without
fence (see Tables 19 and 20).

The results are not such as they could be expected. In the
first year damage on the fenced clear cut area is smaller but
not significantly, in the next year the results are just opposite

Table 15. Species composition of natural regeneration in the clear cut area in transects No. 1, 2 in stand A in trees per hectare

Species Spring 1999 Autumn 1999 Spring 2000 Autumn 2000
Beech 40,500 37,000 50,000 39,000
Aspen 7,000 7,000 6,000 5,000
Birch 4,500 3,500 3,000 2,000
Willow 500 500 500 500
Pine 2,000 2,000 2,000 2,000

Table 16. Species composition of natural regeneration in the stand edge in transects No. 5, 6 in stand B in trees per hectare

Species Spring 1999 Autumn 1999 Spring 2000 Autumn 2000
Beech 17,000 15,000 61,000 35,000
Birch 1,000 1,000 1,000 500
Acer 1,500 1,000 6,500 2,500
Spruce 8,000 7,500 9,000 9,000
Pine 0 0 500 500
Larch 500 500 1,500 1,500

Table 17. Species composition of natural regeneration in the stand interior in transects No. 9, 10 in stand B in trees per hectare

Species Spring 1999 Autumn 1999 Spring 2000 Autumn 2000
Beech 20,000 18,000 30,000 23,500
Acer 3,000 1,000 3,000 1,500
Birch 500 0 0 0
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Table 18. Species composition of natural regeneration in shelterwood in transects No. 7, 8 in stand B in trees per hectare

Species Spring 1999 Autumn 1999 Spring 2000 Autumn 2000
Acer 222,500 212,500 289,000 253,500
Beech 24,000 23,500 40,500 33,000
Elm 1,500 1,500 1,500 1,500
Rowan 1,500 1,500 1,000 1,000
Spruce 1,500 1,000 1,000 500

Table 19. Damaged and undamaged seedlings on a fenced clear cut area in percentage in transects No. 1, 2 in stand A

Type Spring 1999 Autumn 1999 Spring 2000 Autumn 2000
Undamaged 85.5 73.0 69.1 70.1
Damaged 14.5 27.0 30.9 29.9

Table 20. Damaged and undamaged seedlings on an unfenced clear cut area in percentage in transects No. 5, 6 in stand B

Type Spring 1999 Autumn 1999 Spring 2000 Autumn 2000
Undamaged 75.5 64.9 88.6 85.1
Damaged 24.5 35.1 11.4 14.9

when a rich seedling crop was present. The total average of
undamaged seedlings is even higher (78%) on the unfenced
clear cut area (stand A) than on the fenced clear cut area
(stand B) where the average is 74.4%. Table 21shows dam-
age in the shelterwood system (stand B).

The seedlings are highly damaged by grazing on the shel-
terwood area where about a half of the seedlings are damaged.
Even the seedling density is high, the question is how the
natural regeneration could sustain the high pressure of graz-
ing. The damage is much higher than on the clear cut area
(Table 20), which is probably influenced by game ethology
(roe deer preferred covered area to the open clear cut area).

A part of research was to investigate if there are any differ-
ences in dry biomass of seedlings growing on the clear cut
area, i.e. in full sunshine, and in shelterwood, i.c. as shade
tolerant species. Tables 22 and 23 give the data on ground
and aboveground dry biomass for seedlings in different
microclimate.

Significant differences are in the root system of one year
seedlings (see Table 22). One year seedlings on the clear
cut area under full sunshine conditions have significantly
higher (nearly twice) root biomass than seedlings grow-
ing in shade. A similar situation is likely for aboveground
biomass but the differences are not significant.

Table 21. Damaged and undamaged seedlings on the shelterwood area in percentage in transects No. 7, 8 in stand B

Type Spring 1999 Autumn 1999 Spring 2000 Autumn 2000
Undamaged 58.6 38.3 47.7 42.0
Damaged 414 61.7 523 58.0
Table 22. Dry one-year seedling biomass in different microclimate (in g)
Clear cut area" Stand edge® Shelterwood®
average variation average variation average variation

Aboveground biomass 0.1259 0.0024 0.0958 0.0025 0.0833 0.0014
Ground biomass (roots) 0.1964%* 0.0093 0.0969%* 0.0032 0.0920* 0.0031

Notes: Number of cases: (1) n=11, (2) =12, (3)=10
*Significant differences on the level 0.95
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Table 23. Dry biomass of more than two years old seedling in different microclimate (in g)

Clear cut area® Stand edge® Shelterwood®
average variation average variation average variation
Aboveground biomass 1.2729* 0.3373 0.5863* 0.0926 0.2330%* 0.0078
Ground biomass (roots) 1.4454%* 0.4452 0.9752%* 0.2198 0.3228%* 0.0147

Notes: Number of cases: (1) n=11,(2)=11,(3) =12
*Significant differences on the level 0.95

Table 23 gives the data on older (more than two years)
seedlings.

The older seedlings are significantly different both in
aboveground and ground biomass. The most robust are
seedlings on the clear cut area, i.e. in full sunshine condi-
tions, the smallest seedlings are in the shelterwood regen-
eration system, i.e. growing in shade conditions.

CONCLUSIONS

Natural regeneration in forest areas with low precipita-
tion sum in the vegetation period is not very often success-
ful. This study investigated the development of natural
regeneration from the very beginning in such a dry area.
The altitude of research area is 250 m above sea level, the
long-term average annual temperature is 8.4°C but very
often it is above 10°C (for the year 1999 it was 10.2°C).
The long-term average precipitation sum is 441 mm per
year but very often the precipitation is even lower (for
the year 1999 it was 428 mm per year). The vegetation
period has the average temperature 16°C and the average
precipitation is only 250 mm. The original forest species
composition was mainly oak (45%) followed by beech
(35%) with some pine (9%) and white fir (5%). The actual
species composition is made by Scots pine (60%) or Nor-
way spruce with mixed broadleaves species (oak, beech,
lime, hornbeam, etc.).

The results show the seed crop even in not rich years
gives enough seed enabling natural regeneration. Germina-
tion is successful giving 15,000 new seedlings per hectare
in the spring with low seed crop while in the rich seed crop
year the number of new seedlings per hectare easily exceeds
50,000 on clear cut areas. Nearly the same amounts could
be found at the stand edge or on shelterwood areas which
seems to be slightly the most rich in terms of new germi-
nated seedlings in spring. The total amount of all seedlings
is much higher when accounted older seedlings together.
The total amount ranges from 50,000 to 300,000 seedlings
per hectare. These amounts exceed the tree number planted
in artificial regeneration and the amount requested by Czech
forest regulations many times.

The first year of seedlings is the most critical one
for their future existence. A survival rate for the first
year seedlings at the beginning (in spring) is rather low
(33-37%) on the clear cut area while it is higher on the
protected area (stand interior and shelterwood area have
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the survival rate of 66-92%). When seedlings survive the
first vegetation period, their probability of longer exist-
ence substantially increases. Their survival rate in winter
time is surprisingly higher than in spring. The next year
when their root system is established, their survival is
quite high (50-100%). There is no basic difference in
older seedling survival at different microclimate sites,
1.e. between clear cut area, stand interior or shelterwood
area. As a result of these processes, the total number of
seedlings is much higher on shelterwood area than on clear
cut or stand edge areas. The stand interior has the lowest
amount of seedlings if compared with clear cut, stand edge
or shelterwood areas.

The most damaged seedlings are on shelterwood areas
by game grazing. It is the result of game ethology when
the animals prefer covered areas with rich supply of plants
for grazing.

The microclimate conditions clearly influenced the
seedling growth. The biomass of one year seedlings was
statistically significantly different for seedlings from clear
cut area and shelterwood area. The seedlings from the
clear cut area have significantly higher biomass both in
aboveground parts of plant and in the root system as well.
The results are the same for older plants when seedlings
from clear cut areas keep the advantages in terms of dry
biomass both in aboveground and ground parts.
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Vliv mikroklimatu na p¥irozenou obnovu v oblasti Zatecka

I. KUPKA

Ceskd zemédélskd univerzita, Lesnickd fakulta, Praha, Ceska republika

ABSTRAKT: Ptirozené zmlazeni je dilezitou soucasti ptirodé blizkého hospodateni v lesich. Ma vsak také sva omezeni — at’
uz technologicka, ¢i pfirodni. Mezi pfirozené limity patii nizké srazky a neurodnost stanovisté. Studie se soustfedila na zatec-
kou oblast, ktera je charakteristicka nizkymi srazkami (440—450 mm za rok) a ¢astymi periodami sucha ve vegetacnim obdobi.
Studie sledovala ptirozené zmlazeni na holoseci, okraji porostu, clonné seci a uvnitf porostu. Vysledky prokazaly, ze nejhustsi
populace semenackt se vytvari v clonné seci, nejnizsi je pod zapojenym porostem. Na druhé strané maji semenacky z oteviené
plochy signifikantné vys$si hmotnost suché biomasy nez semenacky z clonné sece.

Kli¢ova slova: clonna sec; holosec; pfirozena obnova; hustota semendcki; biomasa semenacki

Pfirozena obnova lesa je dtlezitou soucasti moderniho
pojeti lesniho hospodafstvi, at’ uz ho nazyvame jako
prirodé blizké nebo trvale udrzitelné. Ptirozena obnova
lesa ma fadu prednosti, z nichz nejdulezité;si je zachovani
a udrzovani existence mistniho ekotypu dievin, vysoky
pocet jedinct v naletu, davajici zaruku dal§iho pozitivniho
vyvoje mladého porostu, diverzifikace vnitini struktury
porostu, zdarny a nedeformovany vyvoj kofenového sys-
tému a zachovani biologické a genetické diverzity lest.
Rada autorti uvadi konkrétni data o pfednostech pfirozené
obnovy (PERINA 1964; MAUER 1992; STROMBERG 1998;
STOLL 1999). Piirozena obnova piispiva k vyssi stabilité
lesnich ekosystémti (PODRAZSKY 1998; POLENO 1997).

Pfirozend obnova ma samoziejme i své limity, a to jak
z hlediska provozniho, tak i z hlediska ptirodnich pod-
minek. Niz§i srazky jsou obecné povazovany za jeden
z téchto limitujicich ptirodnich faktori. To byl divod ke
zpracovani této studie v oblasti LS Zatec, ktera je jednou
z nejsussich oblasti nasi republiky. Tato oblast se nachazi
v nadmoiské vysce kolem 250 m n. m. a srazkovy thrn
¢ini pouze 440-450 mm za rok. Dlouhodoby primeér
ro¢ni teploty v tomto regionu ¢ini 8,4 °C. Tato oblast
spada podle ceského typologického systému do druhého
a tretiho lesniho vegetacniho stupné bukovych doubrav
a dubovych bucin s délkou vegetacni sezony asi 160 dni.
Pfevazujicim lesnim typem na sledovanych transektech je
3K1, pattici do kyselych chudych bucin.

V ramci studie byly vytvofeny dvé vyzkumné plochy
(oznacené jako plochy A, B). Prvni porost (A) je ob-
novovan okrajovou holou se¢i. Druhy porost (B) je ob-
novovan nepravidelnou clonnou seci vzniklou nahodilou
tézbou uvnitf porostu. V ramci obou vyzkumnych ploch
bylo vytyceno celkem deset transektti Sirokych 1 m
a dlouhych bud’ 10 m, nebo 20 m. Plocha A se nachazi
na okraji paseky v oplocence a okraji porostu. Zde byly
vytyceny transekty €. 1 a 2 dlouhé 20 m zasahujici z holé
plochy az do okraje porostu. Dalsi kratsi desetimetrové
transekty byly vyty€eny uvniti tohoto porostu (oznacené
¢isly 3 a4). V druhém porostu (B) jsou vytyCeny transekty
5 a 6 na okraji porostu, 7 a 8 v clonné seci a 9 a 10 uvnitf
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porostu. Kazdy transekt byl rozdélen na jednotlivé m?
a v kazdém byl samostatn¢ sledovan vyvoj semenack,
jejich velikost, vék, druh a stupen poskozeni. Méteni bylo
provadéno na pocatku a na konci dvou vegetacnich se-
zon, celkem tedy byla provedena ¢tyfi méteni. Tyto udaje
umoziuji sledovat vyvoj pfirozené obnovy a pirezivani
semenackl nejen béhem vegetace, ale i jejich zivotnost
pres zimni obdobi. Na konci Setfeni byly odebrany vzorky
jednoletych a viceletych semenackid buku z plochy holé
sece 1z mista clonné sece a v laboratofi byla zjisténa jejich
sucha biomasa zv1ast’ pro nadzemni ¢ast a kofenovy sys-
tém. Na transektech uvnitf porostu a na clonné seci byly
zméteny korunové projekce stroml matetského porostu,
aby mohl byt porovnan stupen zastinéni plochy transektt.
Rok pted provadénym méfenim byl pomérné bohaty na
urodu semen a lze ho oznacit za semenny rok.

Vysledky Setfeni jsou uvadény v tabulkach. Pfirozené
zmlazeni na holoseci v porostu A je v tab. 1, v porostu B
v tab. 2. Zajimavé jsou znacné rozdily na obou plochach
v prvnim roce sledovani u jednoletych semenackii. Pies
tento rozdil v jednoletych semenaccich neni celkovy pocet
vSech semenacki néjak vyrazné rozdilny. Dulezité jsou
tab. 3 a 4, které uvadéji prezivani semenacki. Z tabulek je
ziejmé, ze nejvyssi mortalita se vyskytuje v prvnim roce
existence semenackd, a to zejména v obdobi vegetacni
sezony. Potvrzuje se, ze v obdobi, kdy semenacky nemaji
jesté dostatecné vyvinuty hluboky kofenovy systém, do-
chazi béhem kratkych suchych period k velké redukci
jejich poctu. Procento preziti je vyssi i v zimnim obdobi,
porovnavame-li ho s mortalitou béhem prvni vegetacni
sezony. Vysledky Setfeni rovnéz potvrdily velké rozdily
v hustoté ptirozeného zmlazeni na oteviené plose a pod
porostem. V normalné zapojeném porostu je hustota
semenackll nejméné CEtytikrat nizsi nez na volné plose,
a ta je opét asi pétkrat niz$i nez na plose obnovované
clonné (obr. 1 a 2).

Skody zvéfi byly nejvyraznéjsi na plose obnovované
clonng, coz je bezpochyby zptisobeno etologii zvére, ktera
vyhledava krytd mista. Nepfiznivé se pravdépodobné
projevila 1 bohata nabidka pastvy na této plose. Pfi po-
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rovnani $kod uvnitt a vné oplocenky se neprojevily zadné
podstatné rozdily v redukcei $kod. Potvrzuje se obtiznost
dlouhodobého udrzeni dobfe uzaviené oplocenky, ktera by
zajistila skute¢nou ochranu sazenic pied zveri.

Vysledky porovnani hmotnosti biomasy viceletych
semenackl ukazaly, ze jak nadzemni ¢ast, tak i kofenovy
systém semenacku na oteviené plose je signifikantné
vys$i nez biomasa nadzemni Casti a kofenového systému
semenackt pod porostem. U letosnich semenackt byly tyto
rozdily signifikantni jen pro kofenovy systém, v nadzemni
casti se tyto rozdily jesté vyraznéji neprojevily.

Vysledky Setieni v oblasti Zatecka potvrdily, ze i v se-
miaridnich oblastech lze dosahnout dostate¢né prirozené
obnovy lesa s takovou hustotou semenackd, ktera dava
predpoklady pro vytvofeni nasledného porostu. To
plati zejména pro roky s pomérné vyssi Girodou semen.
Nejkritictéjsi je prvni vegetacni obdobi, behem kterého
se pocet vyklicenych semenacki nejvice redukuje. Pokud
pomérné vysoka. Studie potvrdila signifikantni rozdily
v hmotnosti biomasy semenackul rostoucich na oteviené
plose a pod matefskym porostem.
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