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Abstract We modeled the probability of sessile oak

(Quercus petraea (Matt.) Liebl.) stump sprouting 1 year

after harvest. We established seven research plots in forest

stands with ages from 31 to 97 years, differing site indexes

and elevations ranging from 290 to 410 m above sea level.

A total of 862 stumps of sessile oak were analyzed. In each

plot, the position (respective to the plot centre), stump

surface diameter, age at the time of harvest and regenera-

tion status (successful or unsuccessful) were determined for

every stump. The probability of stump sprouting 1 year

after harvest was modeled using logistic regression. Stump

diameter and parent tree age were both negatively corre-

lated with sprouting probability. No impact of site index on

sprouting probability was found. Out of several analyzed

models, three models were statistically significant. The

model with stump diameter was found to be the most

suitable. For stump diameters C35 cm, the sprouting

probability fell below 50 %. For stump diameters up to

20 cm, the probability of at least one living sprout occur-

rence was C70 %. When compared with similar models

used for three North American oak species (Quercus

velutina Lamb., Quercus montana W. and Quercus alba

L.), the sprouting probability in sessile oak stumps declines

more sharply as stump diameter increases.

Keywords Sprouting capacity � Sessile oak � Coppice �
Logistic regression

Introduction

Sprouting capacity is understood as a tree’s ability to react

to various injuries (caused, for example, by game browsing

or felling) or to dramatic changes in its environmental

conditions (disturbances). Viewed from this perspective,

sprouting capacity is a universal attribute among deciduous

species, although isolated instances of its occurrence in

conifers have been recorded as well. The above-mentioned

processes result in the production of sprouts or secondary

stems. Sprouting shoots can originate from dormant buds

located above ground (axillary, branch epicormic or stem

epicormic) or from the base of the plant (i.e., from the collar

roots or underground stems (Bond and Van Wilgen 1996).

Similarly, sprouting capacity can be classified according to

the morphology of the sprouts’ origin and occurrence (Del

Tredici 2001) as (a) sprouts originating from the root collar

on the stem base (both in seedlings and in mature trees),

(b) sprouts originating from specialized underground stems,

(c) sprouts from roots or (d) opportunistic sprouts from

branches lying on the ground. Generally, we distinguish

between the sprouting capacity of seedlings and the

sprouting capacity of mature trees (Johnson et al. 2009). In

seedlings, sprouting capacity aids the trees’ survival in

various stress conditions, including being in the shade of the

parent stand, injury from game browsing and site exposure.

On the other hand, sprouting in mature trees helps to

increase their longevity (as a reaction to damage), and root

sprouting is predominantly a strategy to obtain new living

space. Del Tredici (2001) states that species growing under

greater stress load (exposed sites or sites with the above-

mentioned disturbances) tend to regenerate more sponta-

neously, for longer time periods and at greater levels.

The primary objective of coppice (sprout) management

is to safeguard a balanced production of relatively thin
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stems in short rotation periods (usually 7–30 years). These

stems tend to be used predominantly as firewood. If it is

managed systematically, coppices are capable of producing

such stems for centuries up to the absolute exhaustion of

the created ‘‘stump heads’’ (unless these are adequately

replaced and regenerated in the course of their utilization).

Most deciduous species with diameters of approximately

up to 15 cm produce large numbers of sprouts immediately

after felling (Burns and Honkala 1990). This is a typical

reaction to felling of individual stems. The resulting

sprouts are produced in an effort to replace the harvested

stem. However, high sprout mortality (70–90 %) is also

characteristic, occurring within the first five to ten years

after felling (Johnson 1975, 1977; McIntyre 1936; Wendel

1975). Unlike seedling sprouts, mature tree sprouts require

a higher light intensity to replace the removed stem and

crown. An enormous advantage of sprouts (with respect to

obtaining living space) is the rapid and substantial growth

(compared with the growth of seedlings from natural

regeneration and artificially regenerated plants) that occurs

within the first years of their development. This growth is

limited by several factors that include the following:

(a) site index, (b) stump age, (c) stump diameter, (d) the

time of felling and (e) the harvested tree species. It is

argued that in the first ten years of sprout development,

their mean annual height increment, in relation to the

above-listed factors, may range between 0.5 and 1 m

(Burns and Honkala 1990; Cook and Sharik 1998; Johnson

1975; Roth and Hepting 1969). As Del Tredici (2001)

observes, all deciduous species of the temperate zone

regenerate with a very high vitality, and the probability of

this phenomenon’s occurrence is high, especially for stump

diameters ranging from 5 to 15 cm. Most deciduous tree

species regenerate vitally up to stump diameters of

25–30 cm, but the sprouting probability is lower than that

in smaller diameter stumps. In tree species whose stump

diameter exceeds 30 cm (with the exception of oak—

Quercus sp.), the probability declines more markedly. On

the other hand, oaks show a relatively high percentage of

sprouts in relation to the increasing stump diameter when

compared with other deciduous tree species (Cook and

Sharik 1998; Johnson 1977; Sander 1971; Wendel 1975).

According to Vyskot (1958), oak retains its sprouting

capacity for a relatively long time, particularly on fertile

soils. Oak trees 50 and more years old produce sprouts with

80 % probability. Larger stumps fail to produce sprouts

more often, but the number of sprouts per stump tends to be

higher, with the sprouts being larger and of higher quality.

The best-quality sprouts were observed in stumps of oak

trees whose breast height diameter was 16–20 cm. Po-

lanský (1956) discovered that oak stumps under open

canopy (shelterwood management system) regenerated

better than those in clear-cut areas. The best results were

achieved in strips under open canopy, followed by strips

under standards, whereas the worst results were obtained

for clear-cut areas (only 50 % regenerated).

Materials and methods

At the beginning of the 2009 and 2010 growing seasons,

research plots were established in sessile oak natural

occurrence sites in the Czech Republic (Moravian part)

with the objective of verifying the sprouting capacity of

sessile oak (Quercus petraea (Matt.) Liebl.) 1 year after

harvest. The plots covered an area between 0.25 and

0.50 ha. Sessile oak representation (inferred from the

number of stumps) within the plots ranged from 30 to

97 %. The plots were situated in the ‘‘Masarykův les’’

Křtiny Training Forest Enterprise (a special-purpose

facility of Mendel University in Brno) at the Bı́lovice and

Vranov forest districts. The annual mean temperature in the

area is approximately 7.5 �C, with annual rainfall of

550–650 mm. The research plots were clear-felled in

wintertime. The plots were established in such a way as to

span the first to third forest vegetation zones on mesotro-

phic edaphic series according to the Czech forest ecosys-

tem classification (Viewegh et al. 2003) and to come from

forest stands of different ages (with a certain ratio of

sprout-origin specimens). Detailed characteristics of the

sites are listed in Table 1. The sprouting of individual

stumps was monitored at individual sites either within the

entire research plot (8 sites of approx. 80 m2 per a single

research plot of 0.50 ha: plot 1–3) or within the entire

0.25 ha of the research plots (plots 4–7). The plots con-

stitute a part of a long-term experiment, and the continuous

publication of results obtained from the plots established

for this purpose is expected. Borders and centers of indi-

vidual plots and their parts were located in the S-JTSK

(Křovák coordinate system). Each stump within the

research plot was assigned a registration number (both in

the field and in the project database), and its location,

diameter and age were recorded. The database of the valid

forest management plan provided values of site index

(mean height in 100 years) for oak stumps at individual

plots. The location of individual stumps was determined

using the FieldMap system (IFER, Czech Republic,

www.fieldmap.cz). Stump diameters were measured in two

mutually perpendicular directions using the Mantax Digi-

tech caliper. Stump heights were not recorded because the

parent trees had all been cut at lowest to ground level (up to

15 cm from the ground depending on the parent tree

diameter). Parent stand ages derived from management

records were not used because of their limited reliability.

Instead of it, ages of individual stumps were determined

through tree ring count on the stump surface. Absence
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(failure) or presence (success) of at least one living sprout

was recorded.

Data analysis

The correlation between site index, stump diameter, parent

tree age and the probability of at least a single living stump

sprout occurrence was studied. To determine this proba-

bility, logistic regression was used because of its suitability

for modeling binary data (e.g., ‘‘success’’ or ‘‘failure’’)

(Loftsgaarden and Andrews (1992). In our case, ‘‘success’’

equals the existence of at least one living sprout, whereas

‘‘failure’’ equals the nonexistence of any living sprouts.

Generally, the expected probability of the monitored phe-

nomenon can be expressed by the following model (Sands

and Abrams 2009):

p̂i ¼
eaþbjxi

1þ eaþbjxi
ð1Þ

where a and bj are model parameters, and xi is predictor

variable.

Logistic regression was used because it enables a more

dynamic approach to stump sprout modeling than the

commonly used approaches (e.g., registering the number of

sprouts per stump and the percentage of stumps with

sprouts), (Weigel and Peng 2002). As the logistic regres-

sion function is limited by an interval [0,1], it is suitable for

survival probability modeling (Hamilton 1986). Models

using individual independent variables (age, stump diam-

eter, site index) as well as their mutual combinations were

tested. Hypotheses of the significance of a given model

were verified by the v2 test of maximum log-likelihood,

whereas the hypothesis of the significance of individual

parameters was verified by the Wald statistic. Significant

models were compared by Akaike’s information criterion

(AIC).

We also compared the best model for sessile oak with

probability models for three different oak species occurring

in North America (Quercus velutina Lamb., Quercus alba

L. and Quercus montana L.), as proposed by Sands and

Abrams (2009). They developed models for each species

using stump diameter as an independent variable. We

applied all four models to our experimental data and

compared them using AIC. According to Burnham and

Anderson (1998), a model that yields an AIC value 7–10

units lower than those of other models in the group of

nested models is considered better. All hypotheses were

tested at a = 0.05. All calculations were processed by

STATISTICA 9 and MS Excel.

Results

Three models using stump diameter, age of the parent tree

and their interaction as predictors were statistically sig-

nificant. A statistically significant impact on sprouting

probability was not found for site index. The first model

used stump diameter as the predictor (Model 1), the second

used age of the parent tree as the predictor (Model 2) and

the third used the interaction of stump diameter and age of

the parent tree as the predictor (Model 3). Model 3 was

created after the model encompassing both stump diameter

and age of the parent tree had been evaluated as being

Table 1 Basic characteristics of the research plots

No. Age %Oa Si Alt Slope Loc Stumps %SA

1 31 33.7 26 325 \5� (W–NW) 49�15003.59600N 91 60

16�41001.79100E

2 38 35.6 24 355 \5� (S–SW) 49�15055.55300N 48 40

16�40026.45800E

3 40 88.0 24 330 5�–15� (W–NW) 49�14054.94200N 270 60

16�41015.59600E

4 72 92.7 18 320 5�–10� (SW) 49�14047.09000N 139 90

16�36008.83000E

5 72 97.1 18 280 10�–20� (S–W) 49�14044.49000N 172 90

16�36005.81000E

6 97 57.3 22 410 \5� (SE) 49�13030.06500N 89 70

16�40053.66700E

7 97 30.3 22 410 \5� (SE) 49�13030.34500N 53 70

16�4100.58700E

Age age of the stand at time of harvest (years), %Oa oak representation (% of number of stumps), Si site index (m) (mean height in 100 years),

Alt altitude (m a.s.l.), Loc geographic location in WGS84 coordinates, Stumps number of recorded stumps (pieces), %SA assessed representation

of apparent sprout-origin trees (% of number of stumps)
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statistically insignificant. The resulting insignificance of

the stump diameter and age model was due to multicol-

linearity, as a correlation index of R = 0.689 was deter-

mined between stump diameter and age of the parent tree.

Table 2 lists the individual models with their respective

parameters and AIC.

Model 1 used stump diameter independently. According

to the results of the v2 test, it is statistically significant

(v2 = 49.028, p \ 0.00001). Both its parameters are sta-

tistically significant (Wald statistic for parameter

a = 103.455, p \ 0.00001; for parameter b1 = 45.410,

p \ 0.00001), and the AIC value is -1,372.66. The

resulting probabilities are shown in Fig. 1, which depicts

fitted values along a solid line and 95 % CI along dashed

lines.

Model 2 used age of the parent tree independently.

According to the results of the v2 test, it is statistically

significant (v2 = 43.451, p \ 0.00001). Both of its

parameters are statistically significant (Wald statistic for

parameter a = 113.365, p \ 0.00001; for parameter

b2 = 40.545, p \ 0.00001). The AIC value is -1,367.44.

The resulting probabilities are shown in Fig. 2, which

depicts fitted values on an unbroken line and 95 % CI on

dashed lines.

Model 3 used an interaction of the age of the parent tree

and stump diameter. According to the results of the v2 test,

it is statistically significant (v2 = 36.701; p \ 0.00001).

Both model parameters are statistically significant (Wald

statistic for parameter a = 132.406, p \ 0.00001; for

parameter b3 = 33.712, p \ 0.00001). The AIC value is -

1,359.29. The resulting probabilities are shown in Fig. 3,

where individual curves depict the probability in relation to

the age of the parent tree.

The above-listed results indicate that Model 1 is the

most suitable, followed by Models 2 and 3. In accordance

with Burnham and Anderson (1998), comparison of the

models using AIC reveals the identical statistical suitability

of Models 1 and 2.

Table 3 lists the model parameters of all four compared

oak species, including their AIC values. The AIC values

reveal that none of the models for North American oak

species are suitable for the possible modeling of the

probability of sprout occurrence in sessile oak in the first

year after harvest, as Fig. 4 clearly shows.

Table 2 Parameters of individual probability models of living sprout occurrence in sessile oak

Model no. Predictor a b1 b2 b3 AIC

1 Diameter 1.932 -0.055 -1,372.66

2 Age 1.632 -0.019 -1,367.44

3 Diameter 9 age 1.252 -0.0004 -1,359.29

a, b1, b2 and b3 parameters of the models, AIC Akaike’s information criterion
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Fig. 1 Probability of sprout occurrence of sessile oak 1 year after

harvest based on stump diameter
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Fig. 2 Probability of sprout occurrence of sessile oak 1 year after

harvest based on stump age
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harvest based on interaction of stump diameter and parent tree age
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Discussion

As the obtained results reveal, the age and stump diameter

of the parent tree are significant indicators of stump

sprouting probability in sessile oak in the first year after

harvest. The age of the parent tree, its stump diameter and

site quality represent important factors for successful

stump sprouting (Roth and Hepting 1943). According to

Bruggink (1988), the age of the parent tree and the stump

diameter are significant factors for stump sprouting in

white oak and black oak in northern Michigan (USA).

Studies indicate that the probability of stump sprouting is

in inverse correlation to the age of the parent tree and

breast height diameter and in direct proportion to site

quality (Roth and Hepting 1943; Johnson 1977). According

to Johnson (1977), significant factors for the successful

stump sprouting of oaks in Missouri (USA) 1 year after

stand harvest or after a forest fire include the age of the

parent stand, stump diameter and stand quality indicators.

Lynch and Bassett (1987) studied stump sprouting in oaks

in northern Michigan (USA). For northern red oak and

northern pin oak, they failed to find any impact of stump

diameter on sprouting capacity, whereas for white oak, the

impact was significant. Mann (1984) discovered in Ten-

nessee (USA) that white oak, water oak and northern red

oak produced fewer sprouts with increasing breast height

diameter of the parent tree. Quercus castanea shows the

highest sprouting probability for 15–30 cm breast height

diameter of the parent tree. In California (USA), blue oak

(Quercus douglasii) has more numerous stump sprouting

with smaller parent tree diameters than with larger parent

tree diameters (McCreary et al. 1991). High harvest

intensity may prevent a decline in sprouting capacity

(Johnson 1977; Weigel et al. 2006). Oak regeneration is a

concern in many countries (Fischer et al. 1987; Lorimer

1989, 1993). Various forest management methods have

been devised with oak regeneration as their objective

(Hannah 1987), including shelterwood felling (Johnson

1993), controlled burning (Barnes and Van Lear 1998;

Brose and Van Lear 1998) and planting (Weigel and

Johnson 1998a, b, 2000). Planting represents one of the

methods of enhancing the success rate of oak regeneration

(Johnson et al. 2009). Multiple stump sprouts of northern

red oak can survive in clusters for even longer than

50 years (Johnson 1975; Wendel 1975). Weigel et al.

(2006) studied the probability of oak stump sprouting in

Northern America and the probability of sprout dominance

15 years after harvest. Oaks producing one or more stump

sprouts in the dominant or co-dominant crown classes were

considered to be dominant. As their models indicate, the

probability that a stump sprout will be dominant 15 years

after harvest is conditioned primarily by the age of the

parent tree and its diameter. For white oak, the probability

of sprout dominance or co-dominance 15 years after har-

vest at an age of 50 years and a diameter of the parent tree

of 10 cm is almost 70 %; at 70 years of age and a diameter

of 10 cm, the probability is 50 %, and as the diameter

increases, the probability declines rapidly, dropping below

20 % after 90 years. Out of all the studied oak species,

chestnut oak (Quercus prinus) has the highest potential of

sprout dominance 15 years after harvest. At the age of

50 years and a diameter of 10 cm, the probability exceeds

90 %; at the age of 70 years and a diameter of 10 cm, it

reaches almost 90 %; at the age of 90 years and a 20 cm

diameter, the probability is almost 70 %; and at an age of

110 years and a diameter of 25 cm, it amounts to 30 %.

However, at every age, increasing breast height diameter

decreases this probability. Black oak and northern red oak

are species with the lowest potential to produce dominant

or co-dominant sprouts 15 years after harvest. At the age of

50 years and a 10 cm diameter of the parent tree, they

show only 50 % probability; at 70 years and a 15 cm

diameter, it is only 40 %; at 90 years and a 30 cm diam-

eter, they reach 20 % probability; and at 110 years and

40 cm diameter, the probability is as little as 10 %.

According to the relevant model, scarlet oak (Quercus

coccinea) reaches a probability of 80 % at the age of

50 years and a 10 cm diameter, whereas at 70 years and a

20 cm diameter, the probability decreases to 70 %; at

90 years and a 30 cm diameter, it exceeds 50 %; and at

110 years and a 40 cm diameter, the probability of stump

Table 3 Parameters of the sessile oak model and the compared

models of selected North American oak species

Species a b1 AIC

Quercus petraea 1.932 -0.055 -1,372.66

Quercus velutina 6.007 -0.078 -1,036.83

Quercus montana 6.421 -0.109 -1,056.13

Quercus alba 1.613 -0.018 -1,316.99

a, b1 parameters of the models, AIC Akaike’s information criterion
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Fig. 4 Sprouting probability in the first year after harvest of the four

compared oak species based on stump diameter
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sprout dominance or co-dominance falls to 30 % (Weigel

et al. 2006).

Model 1 (logistic regression probability model of living

sprout occurrence in the first year after harvest, based on

stump diameter) reveals that the probability of stump

sprout occurrence decreases with increasing stump diam-

eter. The same conclusion has been reached by Johnson

(1977); McCreary et al. (1991); Roth and Hepting (1943);

and Weigel and Peng (2002), among others. If the stump

diameter is less than 10 cm, the probability of at least one

sprout’s occurrence exceeds 80 %. As the stump diameter

increases, the sprout capacity declines and, starting at a

stump diameter of approximately 35 cm, it fails to reach

50 %. The optimum stump diameter for the production of

sprouts is therefore up to 20 cm, which secures approxi-

mately a 70 % probability of living stump sprout occur-

rence. Model 2 represents a logistic regression probability

model of a living sprout occurrence in the first year after

harvest, based on the age of the parent tree. It clearly shows

that the probability in the first year following the tree’s

felling decreases with the age of the parent tree. Among

others, Roth and Hepting (1943); Bruggink (1988); John-

son (1977); and Weigel and Peng (2002) arrived at the

same conclusion. The sprouting probability exceeds 70 %

up to an age of approximately 40. Starting with 90 years, it

fails to reach more than 50 %. Model 3 (logistic regression

probability model of living sprout occurrence in the first

year after harvest based on the interaction of stump

diameter and age of the parent tree) managed to success-

fully remove the problem of the multicollinearity of the

stump diameter and the age of the parent tree. A higher

resulting product is associated with a lower probability of

living sprouts in the first year after harvest. According to

the obtained AIC values, Model 1, which is based on the

stump diameter, appears to be the most suitable of the

three.

Apart from the age of the parent tree and the stump

diameter in our study, stump sprouting may also be

affected by tree species, the site on which the tree is

growing, its social status in the given stand and also the

time that has elapsed since felling. Generally, trees grow-

ing on poorer quality stands tend to regenerate more

effectively due to more pressing efforts to preserve their

populations (Del Tredici 2001). Weigel and Peng (2002)

studied stump sprouting probability in the first year after

harvest in selected oak species (Quercus sp.) in Northern

America. They also studied the successful sprout devel-

opments in the fifth and tenth year after harvest. Their

models suggest that the most significant probability of

sprout production occurs in the first year after harvest

(nearly 100 % in chestnut oak at stump age of 50 years and

10 cm breast height diameter of the parent tree). According

to their models, sprout capacity decreases as the age and

breast height diameter of the parent tree increase (the

sprouting probability in the first year after harvest in white

oak of 110 years and parent tree breast height diameter

exceeding 50 cm is only 5–10 %, falling to nearly zero in

the fifth and tenth year after harvest). Their results also

reveal that a higher site index is associated with a higher

probability of living sprout occurrence after harvest and a

higher probability of successful sprout development.

A comparison of the probability model of stump

sprouting in sessile oak with models of selected North

American oak species reveals that the latter models cannot

be applied to sessile oak. The obtained result thus conflicts

with the statement that compared with other deciduous tree

species, the percentage of sprout occurrence in oaks in

relation to the increasing stump diameter is relatively high

(as stated, for example, by Cook and Sharik 1998; Johnson

1977; Sander 1971 and Wendel 1975). It is obvious that the

sprouting probability in sessile oak decreases markedly

with increasing stump diameter (the sprouting probability

for stumps of 40 cm diameter falls below 50 %, unlike in

all three North American oak species, whose sprouting

probability for stumps of 40 cm diameter in the third year

after harvest does not drop below 70 %).

Conclusion

The paper describes methods for evaluating stump

sprouting probability in sessile oak in the first year after

harvest in the Czech Republic (its Moravian part). The

research plots were established in natural habitats of the

species’ occurrence, spanning the first to third forest veg-

etation zones on mesotrophic edaphic series. The plots

were situated within stands of differing ages and with a

certain percentage of sprout-origin specimens in areas

managed by the ‘‘Masarykův les’’ Křtiny Training Forest

Enterprise (a special-purpose facility of Mendel University

in Brno). For the purposes of the study and with future

monitoring of consequent probability of stump sprout

survival in mind, the research plots were located in the

S-JTSK (Křovák coordinate system). For each stump, the

following parameters were measured: its position within

the research plot, stump diameter, condition (successful or

unsuccessful regeneration) and age. Sprout health condi-

tion was also determined.

The probability of a stump’s sprouting in the first year

following harvest was modeled using logistic regression.

Three probability models of stump sprouting capacity in

sessile oak were created, and the statistical significance of

the individual models was evaluated. These models used

different parameters as independent variables—stump

diameter (Model 1), parent tree age (Model 2) and the

interaction of parent tree age and stump diameter (Model

1616 Eur J Forest Res (2012) 131:1611–1618
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3). The obtained results revealed that based on AIC values,

Model 1 is the most suitable, followed by Model 2 and

Model 3. A larger stump diameter is associated with a

lower probability of their sprout in the first year following

harvest. Based on the obtained results, and in accord with

authors such as Roth and Hepting (1943); Johnson (1977);

Mann (1984); McCreary et al. (1991); Weigel and Peng

(2002); or Weigel et al. (2006), it may be concluded that

with increasing stump diameter and parent tree age

sprouting probability declines. The results reveal that

starting with approximately 35 cm stump diameters, the

probability of stump sprouting fails to exceed 50 %. A

stump diameter of up to 20 cm thus appears to be optimal

for sprout production. This diameter still secures an

approximately 70 % probability of a living sprout existing

in the first year following harvest. Similarly, a probability

above 70 % of a living sprout existing in the first year

following harvest occurs in the analyzed stands at up to

approximately 40 years of age.

A comparison of stump sprouting probability in sessile

oak with similar models of selected North American oak

species (Quercus velutina, Quercus montana and Quercus

alba) reveals that the model for sessile oak differs signif-

icantly from the its North American counterparts. It is

therefore evident that the North American models cannot

be used for the potential modeling of sprouting probability

and thus it was necessary to develop a new model whose

parameters correspond to the conditions of sessile oak in its

natural habitat in the Czech Republic.

The designed probability models of stump sprouting

capacity (occurrence of at least one living sprout) in sessile

oak in the first year following harvest may be considered

unique, as models have not been created for this species or

for the conditions of the Czech Republic. Another impor-

tant fact that became apparent in the course of work is that

the existing available probability models of selected North

American oak species (Sands and Abrams 2009) could not

be used for the given purpose. For these reasons, the cre-

ation of probability models of stump sprouting capacity in

sessile oak in the Czech Republic appeared to be highly

appropriate. The authors would like to express their hope

that the results of their work may prove to be a valid

argument in expert discussions, which are underway in the

Czech Republic at present in relation to a possible rein-

troduction of coppicing as one of the traditional forest

management methods used in Central Europe.
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