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ABSTRACT

The first biocorridors were established in the itery of the Czech Republic in the
nineties of the 20 century. One of them, planted on a formed agricaltland, was the
Vracov biocorridor. This paper deals with the groveind development of trees on two
permanent research plots in the period of 1993072 Repeated inventories of trees as
well as monitoring of biometrical parameters weageried out there in both, the tree and
shrub layers. The number of trees decreases wihnitreasing level of stand canopy.
Moreover, mean heights and diameterQagrcus roburTilia cordataandCerasus avium
were compared. Under the given conditions, the growf these tree species can be
positively evaluated.

INTRODUCTION

There is a surplus of agricultural land in the Ce&epublic. One of the options to deal
with the situation is to support afforestation ofrher agricultural land. Within these
measures, extensive areas of agricultural landdatached and converted to forest land
resources. Of course, data on the growth of treseggl on the former agricultural land are
rather sporadic. The first plantings, which weralimed on the former agricultural land in
the CR, were elements of the territorial systeneasdlogical stability (TSES). In the 70s
and 80s of the #Dcentury, an idea of a harmonic cultural landscapginated and was
later further developed. The landscape was charaete by suitably distributed
ecologically more stable near natural ecosystentestabilized areas known as the design
of the TSES (Bé&ek, Lacina 1984). Structural elements of every T@ESbiocentres and
biocorridors (Bdek, Lacina, Michal 1995). Biocentres are isles afural landscape
making a long-term existence of a certain ecosygtessible, for example a wetland, forest
or a species rich meadow. On the other hand, hiolcoss are to connect particular
biocentres and to make migrations of organisms éetwthe biocentres possible and thus to
create a really effective network (Low et al. 198bnova et al. 2002).

The design of ecological networks is not specifityado the CR. Ecologists throughout
the world deal with ecological networks. Howevérisi necessary to mention that TSES
differs from the foreign conceptions. Our TSES teeaan integrated, dense network of
biocentres and biocorridors, which, in additionniggration, ensures also the increase of
ecological stability of cultural landscape. On tb#ner hand, ecological networks are
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designed above all to ensure migration of organismghe majority of cases, biocorridors

interconnecting reserves and national parks are@gmes. Nevertheless, these are much
wider and longer comparing to our biocorridors (Beth 2003; Bennett 2004; Fabos, Ahern
1996; Hilty et al. 2006; Jongman, Pungetti 2004).

A biocorridor (biotic corridor) is defined in an implementing tégtion relating to the
law on the nature conservation and landscape pioteNo. 395/1992 Coll. as a territory,
which does not enable permanent long-term existéoicéhe decisive part of organisms,
however, it makes their migration between partichi@mcentres possible and therefore it
creates a network out of separate biocentres. Thadjiocorriror is, or should be, created
on an ecologically important segment of the langscdunctionality of biocorridors is
conditioned by their spatial parameters (length andth), by the state of permanent
ecological conditions and by the structure and iggezomposition of biocoenoses.

As a response to the request for increase in ealiogtability of the landscape of South
Moravia, the first biocorridors were establishedhis area of the Czech Republic in 1991.
Among the first, the Vracov biocorridor was estslid. Various tree species were used for
these plantinggQuercusrobur ( Pedunculate Oak) ardlia cordata(Small-leaved Linden)
were used as “skeleton” species. In addition. Ghédaple, Bird Cherry, Hazel, Dogwood
etc. were planted there. The Vracov biocorridor wasd as a model area to evaluate the
growth of these species.

MATERIAL AND METHODS

Material

The local Vracov biocorridor lies in South Moravidistrict Hodonin, cadastral area of
Vracov. It is situated next to the main road Kyjoveseli nad Moravou, about 2 km NW of
Vracov. It was established in 1991. Since the titsetree component has been monitored
(Uradniek 2001, 2002, 2004; Selucky 2008). The total lerigtl,830 m and the width is
15 m. It was established in an area free of aubmritus vegetation on arable land. Its
target community should be of the forest environimgmaracter. In the biocorridor, 4
permanent research plots (PRP) were laid out efittem being 50 m long and 16 m wide.
In each PRP, there are 8 rows of trees of a mesdarndie of 2 m; row spacingis 1 — 1.6 m
depending on the tree species. To evaluate thetlgrofvselected tree species PRP 3 and
PRP 4 were used. From the climate point of view, lifocorridor is situated in the warm
region T4, which is the warmest region within th& ONeather is remarkably warm,
moderately to slightly humid (mean annual tempegati the Kyjov and Bzenec stations is
9.2 and 9.6C, respectively). The mean annual precipitationr6& mm/year. Higher
humidity is caused by the vicinity of the windwasidpe of the Carpathians. The length of
the growing season fluctuates around 165 daysemar y

The PRP 3 was established at the distance of 8@Gom the northern part of the
biocorridor or 85 m of the metalled rural road leadto agricultural production premises.
Plot size: width 16 m, length 50 m (0.08 ha). Aldie: 214-215 m. Topography: flat ground
inclined T to SW. Soil type: arenaceous chernozem on noraaadas aeolian sands.

The TVP 4 is situated in the southern part of tbghern section of the biocorridor being
intentionally laid out in the vicinity of the KyjeVracov-Veseli nad Moravou main road,
more precisely 25 m north of the road. Plot sizedthv16 m, length 50 m (0.08 ha).
Altitude: 199 m. Topography: flat ground withoutwidus ground unevenness. Soil type:
arenaceous chernozem on non-calcareous aeolias. sand
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Methods

1) Tree inventory

a)ln particular trees, taxonomic classification wasried out.

b)A complete list of determined trees was carried owluding their
guantitative proportion in 1993-2007.

C)A draft of the tree lay-out was carried out for thepected long-term
monitoring of trees.

2) Measuring the basic mensurational parameters atPatiel PRP 4.
a) Measuring the tree height (h) in cm up to thighiteof 1.5 m, to the height
of 8 m accurate to 5 cm (or 10 cm) and over 8 rhaitminimum accuracy of 0.5 m. A
folding 5 m (later 8 m) height-measuring rod wasdiand a hypsometer Clinomaster.
b) Measuring the perimeter at breast height (dibimm in trees over 1.3 m
tall or the root collar diameter just above theuyr; diameter calculated from the stem
perimeter.
c) Determining the crown diameter — measured atéttions perpendicular
at each other (in non-closed plantations in 199396) when gwas the crown width
in the belt direction,&he perpendicular crown width.

These measurements were carried out at all treeslented PRP. Following taxa of trees
were evaluatedQuercus robui(Pedunculate Oak) andlia cordata(Small-leaved Linden)
as “skeleton” tree speciefcer campestrgField Maple) andCerasus aviumMazzard
/Wild/ Cherry) as filling species. Further at shsuldSwida sanguinegDogwood) and
Ligustrum ovalifolium(California Privet).

RESULTS AND DISCUSSION

1) Tree inventory

PRP 3 (TVP 3)

Within the tree inventory in PRP 3, the proportmiparticular species was determined
and evaluated in the period of 1993 - 2007. Inltd&taxa were determined, see Table 1.

The most abundant species was Ligustrum ovalifalinamely 95 individuals. During
the period of monitoring, the number of the speadesreased only by 11 individuals,
which represents roughly a 10% decrease of indalglu

The highest change in the number of individualsirduthe period under monitoring
occurred in Acer campestre, namely from the iniB@l individuals to the present 30
individuals (i.e., a 40% decrease of individua@i. the other hand, in Swida sanguinea and
Prunus spinosa, a negligible increase in the numbardividuals occurred thanks to their
sprouting capacity. The table also shows the tézmirease of trees in PRP 3. From the
initial 349 trees in 1993, only 292 individuals wereserved until 2007.
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Table 1. Number of trees in PRP 3 (TVP 3)

Number of plants in year
1993 1996| 1999| 2002 | 2005| 2007

Species in PRP 3

Acer campestre ACC 50 45 44 32 32 30
Cerasus avium CA 32 31 29 29 30 29
Carpinus betulus- CB 1 0 0 0 0 0
Corylus avellana- COR 6 6 6 4 4 4
Swida sanguinea COS 44 44 43 43 45 47
Juglans regia- JUG 1 1 1 0 0 0
Ligustrum ovalifolium LIGO 106 | 106| 106/ 103 100 95
Ligustrum vulgare LIGV 2 2 2 2 1 1
Lonicera korolkowii- LOK 1 1 1 1 1 1
Lonicera tatarica— LOT 5 6 6 5 3 5
Padus racemosa PAD 35 35 35 35 32 31
Populus tremula- POT 1 1 1 1

w
w
[N)
(N
I
I

Prunus spinosa PS

Quercus robur- QR 39 39 36 35 34 33

Rhamnus catharticaRHC 5 5 5 5 5 5
Rosa multiflora- ROM 4 0 2 2 0 0
Staphylea pinnata STA 4 4 2 0 1 0
Tilia cordata— TIC 7 7 6 4 4 4
Viburnum lantana- VL 3 3 2 3 3 3
Total 349 | 339| 329 306 299 292

PRP 4 (TVP 4)

Within the tree inventory in PRP 4, the number aftigular species was determined and
evaluated in the period of 1993 - 2007. In totéltdxa were determined, see Table. 2.

The most abundant species on this plot (in 1998)laily to the PRP 3, was Ligustrum
ovalifolium, namely 93 individuals. Due to the de@mment of the tree crown layer shading
the taxon individuals occurred and so until 200¥irt number declined to only three
individuals (97% decrease in the number of indigidi Because it involved an introduced
species, which should not be planted in the opadsleape, this situation is not really a
relevant problem. On the contrary, the spontane®aetine of this species saved financial
means, which would be otherwise spent on decrediseignumber in the biocorridor.

A significant change in the number of individualghm the monitored period occurred,
similarly as in PRP 3, iAcer campestienamely from the initial 47 to the present 20
individuals (roughly 57% decline). In this plot, rmore sudden total decline of trees
occurred with respect to the intense decreadaguastrum ovalifoliumi.e. from the 325
individuals in 1993 to the present 180 individuals.
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Table 2. Number of trees in PRP 4 (TVP 4)

Number of plants in year
1993 1996| 1999| 2002 | 2005| 2007

Species in PRP 4

Acer campestre ACC 47 45 41 36 29| 20
Cerasus avium CA 41 41 40 38 38| 38
Corylus avellana COR 7 7 6 7 9 6
Swida sanguineaCOS 38 38 38 38 38 33
Ligustrum ovalifolium LIGO 93 93 83 33 10| 3
Lonicera tatarica- LOT 3 3 3 3 3 0
Padus racemosaPAD 31 31 33 31 27| 28
Populus tremula POT 1 1 1 1 1 1
Prunus spinosa PS 3 3 3 3 41 3
Quercus robur QR 38 38 34 34 33| 34
Rhamnus catharticaRHC 3 3 3 3 1 0
Rosa multifloras ROM 3 0 4 3 2 0
Sorbus aucuparia SOAU 1 1 1 1 1 0
Tilia cordata- TIC 8 8 8 8 8 8
Viburnum lantana VL 8 7 6 6 6 6
Total 325 | 319| 304 245 210180

2) Evaluation of mensurational parameters

PRP 3

Height

In 1993 — 1996, in the initial stage of the tregeladevelopment, the height was
measured annually. The main “skeleton” spefeercus robureached a mean height of
132.9 cm in 1993. In the following years, the méamght gradually increased to 566 cm
(1999) and 738 cm (2005). In 2007, the last measen¢ was carried out an@uercus
robur reached a mean height of 804 cm, see Table 3.

The tallestQuercus robumeasured 270 cm in 1993, six years later thencn@0At the
last measurement in 2007, the tall@stercus robureached 993 cm.

Mean heights oQuercus roburare given in Fig. 1 compared with the height glowt
Acer campestreTilia cordataandCerasus avium
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Table 3. Biocorridor Vracov, mean parameters of monored species in 2007

PRP 3 PRP 4
Mean | Standard| Mean | Standard| Mean | Standard| Mean | Standard
Species height | deviation| dbh | deviation | height | deviation| dbh deviation

(cm) (cm) (cm) (cm) (cm) (cm) (cm) (cm)
Acer campestre | 687 13.5 8.2 3.2 905 13.7 3.8 36
Cerasus avium 770 64.2 12.5 9.79 1,33( 200.8 19.8 5.82
Quercus robur 804 100.1 10.7 6.21 1,566 367.9 14,0 4.3(
Tilia cordata 810 52.3 13.4 452 1,659 346.9 16.9 4.09

Fig. 1. PRP 3 Vracov, mean heights dicer campestre, Cerasus avium, Quercus robur
and Tilia cordata
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Unlike Quercus roburTilia cordatawas planted out as a sapling with a trained crown.
During a several-year period, cordatademonstrated only minimum growth (due to a
post-planting shock). After the initial stagnatiaghe height increment d. roburandT.
cordatadoes not differ significantly. In 2007, the meamghé¢ of lime trees was 810 cm (of
oaks 804 cm). The highest individualTafcordatain PRP 3 reached 900 cm in 2007.

The most abundant filling species @erasus aviumThe species demonstrated bigger
height increment compared with oak at the beginmh¢he monitoring period. Its mean
height reached 207.4 cm in 1993 and 621.6 cm (1999j)ecent years, this trend was
stopped andCerasus aviunreached a mean height of 743.7 cm in 2005. Atlése
measurement in 2007, its mean height was 770 cetdllest individual reached 933 cm.

In 2007, the mean height éicer campestrevas lower by more than 2 m, namely 686.5

cm.
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The mean height of shrub speciagustrum ovalifoliumand Swida sanguinea&an be
characterized by values 334.7 or 260.8 cm, whicteweached in 1996. At present, in the
period of the last measurement, the mean heightd@@&< or 341.2 cm.

Diameter at breast height (dbh)

Cerasus aviunwas a species with the highest increase ofititevalues during the whole
period of monitoring. Its diameter dimensions irrtigalar years at the beginning of the
research reached 15.3 mm (1993), 101.2 mm (1998)148.0 mm (2005). At the last
measurement, its mean diameter reached 12.5 arirée of the largest diameter then 17.7
cm. The second species with the highest mean ireremasQuercus robur(the main
skeleton species), which reached the mdiamof 72.1 mm in 1999, 10.2 cm in 2005 and
10.7 cm in 2007. A species with the highest ma#faimwasTilia cordata— 13.4 cm in 2007,
see Fig. 2. The last species, where the mean valtierensurational characteristics
mentioned above were assessed, Wwesr campestrewhich reached thdbh of 9.9 mm
(1993) or 82 mm (2007).

Fig. 2. PRP 3 Vracov, meanibh in Acer campestre, Cerasus avium, Quercus robur and
Tilia cordata

PRP 3 -mean dbh (1,3 m)
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Crown width

Development of the mean size of the crown of thetrfrequent representative of the tree
layer in PRP 3Acer campestieis characterized by following width parameter@64 x
139.1 cm (1993), 189.1 x 213.9 cm (1994), 225.54.2 cm (1995) and 236.5 x 253.8 cm
(1996).

The main skeleton speci€aiercus robuiin the monitored plot increased the width of its
crowns during the three years roughly 3.6 timeshe the following values in particular
years: 46.2 x 52.4 cm (1993), 115.3 x 118.1 cm4}9942.2 x 177.7 cm (1995) and 166.5
X 192.8 cm (1996)Padus racemosaeached regularly the highest mean values of the
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monitored quantity (244.6 x 295.9 cm in 1996). Maeth of crowns of the remaining
species determined by measurements in 1996 wa2 25066.2 cmin Cerasus avium
187.5 x 233.9 cnn Ligustrum ovalifoliumand 160.0 x 203.4 cm Bwida sanguinea.

A gradual development of the crown canopy of maeiospecies occurred in the
following years.

PRP 4

Height

The mean height dQuercus roburdemonstrating the height increment of main skeleto
species reached 145.2 cm (1993), 377.6 cm (1996p540.5 cm (1999) at the beginning of
the research period.

In 2005,Q. roburreached the mean height of 1,028.8 cm and 1,56 @@07, see Fig.
3.

Fig. 3. PRP Vracov 4, mean heights dicer campestre, Cerasus avium, Quercus robur
and Tilia cordata
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The tallestQuercus robumeasured in 1993 reached 270 cm, six years lader720 cm.
At the last measurement in 2007, the tallest oaktred 2,140 cm.

The second main skeleton speciesilia cordatareached the mean height of 234.9 cm
(in 1993), 673 cm (1999) and 1,138 cm (2005). Ad thst measurement carried out in
2007, the mean height determinedTiiia cordata was 1,659 cm the tallest individual
reaching 2,090 cm.

The most abundant arborescent spe€lesasus aviun(a filling species) displayed a
mean height of 248.7 cm in 1993. In the followiregays, the mean height reached 656.6 cm
in 1999 and 1,015 cm in 2005. At the last measungénehich was carried out in 2007, the
mean height of 1,330 cm was obtained, see Table 3.
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Acer campestreeached the mean height of 904.5 cm in 2007rowghly 7 m less than
the main skeleton species.

The mean height of shrub speciggustrum ovalifoliumand Swida sanguinea@an be
characterized by values 150.3 or 116.1 cm reached993. At present, at the last
measurement, their mean height was 306.7 cm od4&7IR2 respectively.

Diameter at breast height (dbh)

The highest meadbh was regularly shown bferasus aviun{except the saplings of
Tilia cordata) where the stem diameter in particular years wiaS gim (1993) and 10.9 cm
(1999). In 2005, it was already 17.5 cm and in 20@dbhreached 19.3 cm. In 1993, the
main skeleton specig3duercus roburshowed thalbh of 20.0 mm. In the following years,
thedbh of Q. roburdeveloped as follows: in 1996 it amounted to 7%rbamd in 2005 12.3
cm. At the last measurement (in 2007), the n@éanamounted to 14.0 cm.

The second main skeleton speci€Blia cordatadisplayed a good diameter increment in
PRP 4. In 1993, the mealbh was 40.4 mm and in 1999 12.2 cm. In 2005 cordata
already reached the medhh of 16.4 cm. At the last measurement (in 2007),nieandbh
reached 16.9 cm, see Fig. 4.

A species with the highest medhh (Cerasus avium- 19.3 cm) occurred also in PRP 4
in 2007. The last species, the mean dbh of whick assessed, wakcer campestre
reaching the value of 88.2 mm (2007) , see Table 3.

Fig. 4. PRP 4 Vracov, meanlbh in Acer campestre, Cerasus avium, Quercus robur and
Tilia cordata
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Crown width

Throughout the monitoring of the dynamics of thadyrally increasing crown projections
of selected tree species mentioned below it has fmend out that the crown width of the
main skeleton specigQuercus roburincreased on average 2.4 times within three years.
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From the initial 89.8 x 95.0 cm in 1993 it incredide 232.0 x 211.5 cm in 1996. Another
significantly represented specigderasus aviumincreased the mean width of its crown
from 1993 1.8 times and in 1996, its crown profattvas 244.1 x 299.6 cm.

A filling species, Acer campestreshowed the crown width of 236.3 x 272.8 cm at
measurements in 1993n shrubsSwida sanguineaand Ligustrum ovalifolium these
dimensions were 177.1 x 204.1 cm or 150.3 x 198&2irc 1996, i.e. 1.9 times increase
comparing to the situation in 1993.

As already mentioned in PRP 3, the canopy clostireamitored species occurred in the
following years. Due to the penetration of branclies both PRP) the insufficiently
illuminated parts of crowns died. The crown pra@ctdoes not significantly increase any
more and a reduction of the area covered by themsmccurs. This process is evident
particularly in shrubs in the edge rows of the bioiclor. The shrubs (in consequence of
shading) show considerably developed asymmetrigvrtroNVith respect to the gradual
development of canopy closure in the biocorridosuacessive decrease in the numbers of
individuals on particular research plots occursdite of a temporary increase in 1996).
Sprouts and seedlings of species growing in thecdor@mor were observed in the
understorey.

Mean values of monitored parameters were alwayikehnign all trees comparing to the
PRP 4. It is probably caused by the higher amotirgvailable moisture in soil. Nearly
identicaldbh values in both PRPs were measured\aer campestrewhich achieved the
values of 82 and 88 mm in 2007. Nevertheless, atidght, mean values differ in this
taxon by more than 2 m on particular plots. Crowhall species mentioned above with the
exception ofQuercus robumwere remarkably asymmetric, their width being ligugreater
comparing to the belt direction, i.e. trees in tuasly stage of development use more space
between particular rows.

ParticularlyCerasus aviunthrived well as a filling species reaching simifmrameters
on both plots as the skeleton speegrcus robuandTilia cordata

CONCLUSION

Based on the results obtained we can state thatespef the biocorridor tree layer grow
very well. Although the number of individuals gradly decreases, their number is
sufficient the successful development of a forestimunity to be guaranteed.

The noted reduction of the shrub layer trees inbibeorridor inner part does not display
a fundamental effect on its further development mdtion. Thus, mean heights addh
reached in particular trees can be evaluated pebitiCerasus aviunthrived very well
under the given conditions. The species appearée tery perspective not only from the
aspect of biomass creation but also the subsequaitity and utilization of wood.

Because there are no sufficient data in literaturethe growth of the tree species on
agricultural land, it is virtually impossible to mpare the results obtained. Also in forestry
practice, attention is not paid to the evaluatidnttte growth of young plantations.
Therefore, the results obtained can be evaluatedydalance, as a material for further
comparisons in the future. Perhaps, it will be gmssto use the findings obtained in the
construction of growth models at the early stagéhefplantation development. Thus, this
paper contributes to the further knowledge of tpresperity and growth on former
agricultural land.
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