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ABSTRACT: Fertilization represents a measure, used as exceptional treatment managing forest stands and ecosystems
as a whole. It is used since the beginning of the 20" century worldwide, starting in the Central Europe. The beginnings
were on empirical basis, later on, the scientific background was developed profoundly. Several forms and methods, as
well as aims are topical at present: — Since the beginning, restoration of degraded sites and amelioration of primarily
extreme soils was the aim. In the poorest regions, e.g. in the NE Germany, different means were used to increase site
productivity and stability. Also in the Czech countries, amelioration played important role restoring degraded and dev-
astated localities. — To increase site productivity, commercial fertilization was used worldwide, as well as it was applied
in all continents with intense forestry practices. It became a part of the “silviculture” sensu stricto in the commercial,
industrial forestry. — Supporting the growth and prosperity of forest plantations, on sites of different characters, was
a broadly intended target of fertilizers application. — Since the air pollution calamity, fertilization is one of the main
counter-treatments for improvement of the situation, lowering and preventing the soil acidification and nutritional
degradation. Both direct as well as indirect methods are used. At the direct fertilization, nutrients in the fertilizers in-
crease and improve the nutrient cycles over the degraded or natural level. This causes an increase in the forest ecosystem
production as the main aim of such a treatment. In the indirect way, the amelioration material accelerates the bio-cycles
by improving biological activities of the soil — liming is the best example of these activities. Nutrients are mobilized by
enhanced activity of the soil biota, increasing organic matter mineralization and decay. This also represents the main
ecological risk of these activities: the enormous and non-natural organic matter decay. Different types of fertilizer can be
used: liquid, firm, powdered, pelletized, based on natural substances such as carbonates or silicate nutrient-rich (basic)
rocks. In all cases, the uses of all these treatments have to be based on the detailed ecological analysis of the locality, of
the site and of the forest stand. Only in this case, fertilizer effects can be optimized and the risks minimized.
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Fertilization is a treatment employed in the for-
estry for a long time. Since the first concepts on
nutrition importance were developed, the aims were
conducted to increase site productivity of primarily
poor localities and restore the degraded sites. The
beginnings are registered since the early 20" cen-
tury (SEIBT 1977). Many experiments and practical

fertilizer distributions were conducted on empirical
basis, later on, the scientific results were used in
more extent (BINKLEY 1986). The targets of these
treatments changed in time and several forms and
methods, as well as aims are topical at present:

1. Since the beginning of knowledge on nutrition
of forest trees importance, restoration of degraded

Supported by the Ministry of Education, Youth and Sports of the Czech Republic, Project No. VZ 414100009 Restoration of
Functioning Forest Ecosystems in the Krusné hory Mts. Area, the results were preliminarily presented at the conference The Role
of Biological Amelioration in the Restoration of Forest Soils (Kostelec nad Cernymi lesy 17. 2. 2005).
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sites and amelioration of primarily extreme soils
was the aim. In the poorest regions, e.g. in the NE
Germany, different means were used to increase site
productivity and stability. Also in the Czech coun-
tries, amelioration played important role restoring
degraded and devastated localities (LHOTSKY et al.
1987).

2. To increase site productivity, commercial fertil-
ization was used worldwide, as well as it is applied
in all continents with intense forestry practices. In
became a part of the “silviculture” sensu stricto in the
commercial, industrial forestry (BINKLEY 1986).

3. Supporting the growth and prosperity of forest
plantations, on sites of different characters, was a
broadly intended target of fertilizers application
(MATERNA 1963, 1986).

4. Since the air pollution calamity, fertilization is
one of the main counter-treatments for improve-
ment of the situation, lowering and preventing the
soil acidification and nutritional degradation, as well
as eliminating the nutrient deficiency of forest tree
species (PODRAZSKY, ULBRICHOVA 2003).

Aim of this presentation is to discuss and in-
troduce the problems of particular topics of the
fertilization, consider their potential contribution,
risks and limitations and to document individual
examples from the Czech Republic, especially the
results of the team, member of which the author is.
The examples of the research performed at the Fac-
ulty of Forestry and Environment, Czech University
of Agriculture in Prague, are documented for the
presentation of particular problems.

GENERAL CONSIDERATIONS

Both direct as well as indirect methods of the site
amelioration are used. At the direct fertilization,
nutrients in the fertilizers increase and improve the
nutrient cycles over the degraded or natural level.
This causes an increase in the forest ecosystem
production and stability as the main aims of such
a treatment.

In the indirect way, the amelioration material
accelerates the bio-cycles by improving biological
activities of the soil — liming is the best example
of these activities. Nutrients are mobilized by en-
hanced activity of the soil biota, increasing organic
matter mineralization and decay. This also repre-
sents the main ecological risk of these activities: the
enormous and non-natural organic matter decay.

Different types of fertilizer can be used: liquid,
firm, powdered, pelletized, industrial, based on
natural substances such as carbonates or silicate
nutrient-rich (basic) rocks. In all cases, the use of
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all these treatments has to be based on the detailed
ecological analysis of the locality, of the site and of
the forest stand. Only in this case, fertilizer effects
can be optimized and the risks minimized.

1. Fertilization use potential of degraded sites

On degrades sites, fertilization is an unavoidable
measure of the ecosystem restoration, considering
the production as well as environmental functions of
the forest. It is a predisposition of the forest vegeta-
tion establishment and survival. Sites of these types
are represented by spoil banks, mining areas, and in
the Czech conditions the bulldozed plots (bulldozer
site preparation in the immission areas) represent
a specific item. A typical bulldozed locality is rep-
resented by the research plot Bolebot (PODRAZSKY
et al. 2003) in the Krusné hory Mts. The altitude is
corresponding to the 7' vegetation altitudinal zone,
the site to acidic beech-spruce forest, soil type to
Cryptopodzols.

Holorganic layers were almost totally removed by
the bulldozer site preparation, forming windrows of
1.5 m height, 2—4 m width, in the 20-40 m distance.
Humus removal led to the considerable site degra-
dation, reflected by the tree species retardation and
even decline in some cases. Table 1 documents the
height growth of the Blue spruce (Picea pungens)
on the bulldozed plot in different distance from the
windrow: 1%, 2" and 4™ to 5™ rows. The growth
is highly suppressed with the increasing distance
from the humus source, i.e. with the increasing site
disturbance.

Birch represents a species growing both on win-
drows, both between them, on this locality. Birches

Table 1. Height growth of the blue spruce plantations in
different distance from the windrow on the Bolebof locality

Height (m)/row 1 2 4-5
1988 0.93 0.91 0.67
1990 1.18 1.07 0.77
1991 1.38 1.20 0.85
1992 1.59 1.27 0.93
1993 1.87 1.48 1.03
1994 2.16 1.68 1.15
1995 2.49 1.98 1.33
1996 2.68 2.23 1.52
1997 2.92 2.42 1.68
1998 3.22 2.67 1.87
1999 3.60 2.98 2.10
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showed the same decline as Blue spruce. Foliar

analyses of birches in the years 1994, 1998, between

rows, on rows and of declining birches between rows
showed several trends:

— decrease of the nitrogen content of leaves in the
period 19941998,

— better nitrogen nutrition on windrows, condi-
tioned by the organic matter,

— better Ca and Mg nutrition between rows (effect of
the liming), due to terrestrial liming and fertiliza-
tion (not documented exactly) there in 80ies and
lower buffer capacity of the scarified site,

— fall of the N-content in leaves of declining birch-
es.

Conclusions from this experiment can be sum-
marized as showing crucial importance of the hol-
organic horizons, i.e. of the surface humus in higher
altitudes (since 7' vegetation altitudinal zone), fur-
ther showing the site disturbance by bulldozing and
indicating the importance of the nutrition improve-
ment by biological as well as chemical amelioration.
Experimental as well as practice treatments should
be applied in a great extent there, but only practice
aerial liming is proposed mostly (BALEK et al. 2001),
with some exceptions of complex fertilization.

2. Fertilization increasing productivity

Treatments of this type were minimally used in the
Czech Republic, more in the past decades. As an ex-
ceptional example can serve the plots established in
the years 1965—1967 on the territory of the Training
School Forest of the Czech University of Agriculture
in Prague in the Kostelec nad Cernymi lesy. This area
is located 25—50 km SE from Prague. The climate is
moderately warm and arid, mean year temperature
is 7.6°C, average year precipitation reaches 655 mm
value (Ondfejov Station). The soils are of Luvisol
type, the established research plots are especially
on the fir-beech sites. The set of three studied plots
is on the Jevany District in the stand 442D11, in the
altitude 400 m a.s.l,, on very moderate SE slope, on
the forest type Luzulo-Quercetum luzuletosum pi-

losae, in modern classification 3S1 (fresh oak-beech

site). The soil is sand-loamy, on perm-carbonian

sediments, the locality is named Aldasin (the name
of the village extinct in Thirty Years’ War).

The plots were established in the period 1965-1967,
of 0.20-0.25 ha size, the position and dendrometric
parameters were determined at individual trees.
Three basic variants were defined:

— control one, without fertilizers application,

— full fertilization, NPKCa,

— nitrogen application, N.

NPKCa: commercial fertilizer, 150-200 kg of
pure N/ha, 50-100 kg pure P/ha, 100 kg pure K/ha,
100-400 kg pure Ca/ha in the form of ammonium
nitrate with limestone — commercial fertilizer.

N: 180-200 kg pure N/ha in the ammonium ni-
trate form. All application was done manually to
ensure even fertilizer distribution. The experiment
was stopped in 1970ies, restored in 2002. Only part
of plots was conserved.

The preliminary results concerning the forest soils
documented:

— Even after 35 years, the effects of fertilization
are obvious, despite the soil changes are not
profound;

— In the surface humus accumulation, there were
not visible clear tendencies, the total nutrient
content was affected by their artificial input (com-
plex variant), the N-fertilization led more to the
bases content decrease;

— In the basic soil chemistry parameters, there was
obvious the effect of nutrient supply including
bases at the complex variant and the acidification
effect of the nitrogen fertilization;

— There is visible acidification in the 1960ies—2002
period.

In studied stands, there is (besides the acid deposi-
tion and fertilization effects) very high probability of
the acidification effects of the Norway spruce mono-
cultures cultivations and of the limitation of the
root systems only to the uppermost soil (especially
holorganic) horizons. One of the most important
conclusions is, that fertilization by higher N-amount

Table 2. Nutrition status of the birch on sites with bulldozer site preparation on the Bolebof locality

Site type N P K Ca Mg Na Zn Cu Mn
1994

Between windrows 2.56 041 0.61 0.360 0.140 - - - -
1999

On windrows 2.94 0.191 0.992 0.449 0.1111 70 228 21 1,513
Between windrows 2.132 0.415 0.723 0.729 0.1740 62 138 20 806
Declining 1.572 0.420 0.848 0.474 0.1834 73 88 8 185
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can endanger the soil state and stand stability and
increase the soil acidification, and that considerable
soil acidification took place also in middle and lower
altitudes. Results are presented in other part of this
conference.

Production of the whole stands did not change
much, respectively, there is not exact evidence
between years 1979-2002, but the individual tree
dimensions were affected considerably (Table 3).
So, the fertilization can improve the production
parameters also in Mid-European conditions.

Table 3. Tree parameters on plots with different fertilization
on the studied locality

Plot 13-NPKCa 14-N 15 - control
Tree number

1965 1,195 1,240 1,248
1979 862 1,009 1,031
2003 515 705 905
Mean diameter (cm)

1965 18.17 18.49 17.41
1979 21.24 21.54 20.11
2003 29.53 28.21 24.63
Height 2003 (m) 26.16 26.17 26.09
Mean tree volume (m?)

1965 0.229 0.238 0.206
1979 0.395 0.406 0.342
2003 0.880 0.802 0.593

3. Fertilization supporting forest plantations

The research plots were established in the vicinity
of the Zd4r nad Sdzavou town, in the Czech-Mora-
vian Highland in the year 1994. The altitude ranges
around 580 m a.s.l, forest type is determined as
5K8 — acid fir-beech site, soil type as Cambisol. The
plantations of beech were established in April 1994
as (a) plantation on the clear-cut, (b) plantation in
the 50% canopy (light intensity), i.e. as underplant-
ings. Besides of the shelter effects, the influence of

Table 4. Damages on plantations on the Babin locality

the basic rocks flours was tested — or 1 kg of finally
powdered limestone (Ca content 20.5%, Mg content
11.25%), or 2 kg of finely ground amphibolite per
planting pit, mixed with the soil material just before
planting. The healthy status of young beech plants,
their damages by abiotic factors and their growth
was studied in the next years.

The results documented (Tables 4 and 5) relatively
favorable effects of the site amelioration, unfavorable
effects of the liming on this locality and especially
the highly positive effects of the shelter position on
the beech. Based on these results, much better re-
sults can be expected from the natural regeneration
of the beech — the shelter-wood system.

It can be concluded:

— amelioration with basic rock powders lowers
the damages on the beech by the abiotic factors of
the clear-cut environment as well as it lowers the
plant mortality,

— effects of pure liming are only in the short-term
positive, in the longer term they are mostly nega-
tive, in given conditions they disturbed the potas-
sium and especially nitrogen dynamics, for bigger
amounts of limestone (5 t/ha) it can be expected also
on other sites despite of pit or surface liming,

— application of silicates was more effective and
positive, comparing to the carbonates,

— the shelter position of beech plantation is crucial
for its prosperity as for growth, quality and damages,
lower damages by biotic factors (weeds, rodents)
can be expected there too. The shelter position in
the given example also eliminated the negative ef-
fects of the liming,

— in the 4" to 6" vegetation altitudinal zone, the
under-plantings of beech can be recommended,

— the recommendation for the practice: the fertil-
izer application based on the nutrition analysis can
improve considerably the healthy state and prosperity
of the plantations, especially on sites degraded by co-
nifer monocultures and on the more extreme sites.

4, Fertilization in immission areas

Two pairs of permanent research plots (PRP) were
established for the fertilization effects study in sum-

‘ Frost 94 Frost97  Frost 98 Mortality 94 Mortality 94 + 95 Dead terminal 94
Variant o o %
(%) (%) R ) (pes) (%) (pes) (%)
K - control 41 28 33 49 39 61 45 34 39
V - liming 40 27 34 36 31 53 55 20 31
A — amphibolite 30 25 28 26 26 42 38 22 26
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Table 5. Height of plantations (cm) on the Babin locality on the clear-cut and in the shelter position

Variant H93 H9%4 H9 H9% H 97 H98 H 99 H 00 HO01 H 02 H 03
Clear-cut

Control 1994 20 22 29 34 378a 53.6ab 754ab 106.6ab 129.8a 135.0a 161.0a
Liming 18 21 29 32 38.8ab 53.2a 655a 101.1a 120.8a 109.0a 129.0a
Amphibolite 18 21 28 35 445b 62.7abc 89.1bc 133.6c 1738b 194.0b 228.0b
Underplanting

Control 24.4 27.2 36.4 54.6 72.8a 121.5a 169.1a 2076a 260.8a 362.0a
Liming 24.3 28.0 39.7 64.5 89.4bc 138.0bc 190.0bc 226.4a 288.1bc 401.0b
Amphbolite 24.9 28.7 43.5 70.6 983c 1478c 204.1c 2524b 3024c 408.0b

Different indexes indicate statistically significant differences on the 95% significance level

Table 6. Foliation and yellowing of spruce on the studied plots on the Forest District Stozec territory in 1998—2003 (%)

1998 1999 2000 2001 2002 2003
year Fol. Yel. Fol. Yel. Fol. Yel. Fol. Yel. Fol. Yel. Fol. Yel.
7. Fertilizers 80 13.0 86 9.2 82 6.5 84 9.2 71a 1l6a 69 1
7. Control 78 14.6 85 13.3 81 15.7 81 15.2 61b 14.2b 61 19
8. Fertilizers 74 17.5 72 16.4 72 155 73 6.4 66c 69c 71 5
8. Control 76 15.0 76 14.0 75 18.8 75 17.0 71c  19.1d 73 21

Different indexes labels statistically significant differences

mer 1998. Research plots are located in the Stozec
Forest District area in zones II. of the National Park
Sumava (plot U kanalu — 920 m a.s.l., beech-spruce
vegetation altitudinal zone, forest type 701, stand
age 44, and plot Stozec 1,230 m a.s.l., spruce vegeta-
tion altitudinal zone, forest type 8K7, stand age 107).
On the both localities there were established two
neighbor plots with control and fertilized variant.
Fertilizers application was in summer 2000, manu-
ally, in amount 100 kg of nitrogen per hectare in
the form of Silvamix Mg fertilizer. This corresponds
to the application of 170 kg of MgO, 65 kg of K,O
and 130 kg of P,O, per ha. Plot area is 50 x 50 m,
yellowing and defoliation is observed every year in
the autumn and ocular estimation method is used
for this purpose, in 5% defoliation and yellowing
classes (VACEK, MAYoVA 2000). Yellowing in this
area is observed for long time here already, not
reaching critical extent nor progressing into forest
decline yet. In the German as well as Austrian part
of this mountain range, many successful fertilization
experiments were established to prevent and reduce
Norway spruce yellowing and defoliation. The so-
called “new type of forest decline” was described
here since 1980ies and several treatment types were
tested as conteraction (HUTTL 1987).
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Results indicate the rapid effectiveness of the Mg
supply on the yellowing suppression (PODRAZSKY et
al. 2003). This phenomenon was rapidly decreased
to the negligible level and also the defoliation
showed lower values (the foliation being higher on
fertilized plots).

CONCLUSIONS

The possibilities of fertilizing use in the forestry
are wide also in the Czech conditions and there are
considerable needs for their study and practical
exploitation.

1. On degraded sites, the fertilization represents
a necessary part of the complex site restoration,
providing conditions for any tree species prosperity
and survival. It should be based on the soil/site and
tree nutrition analysis and evaluation.

2. The production increase is not common aim of
the fertilization treatments in the Czech Republic,
there is only scattered information concerning its
research and its results. But the production param-
eters as well as the forest soil characteristics can be
affected by the soil improving treatments.

3. The forest plantations can be improved as for
their vitality, quality and growth intensity, especially
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on more extreme sites and using more site demand-
ing species (e.g. beech, fir). The fertilizer type has to
be analyzed for its effect — the direct fertilization is
less risky comparing to the indirect (liming) one.

4. Fertilization is an effective tool to reduce the
tree yellowing as well as defoliation in the immission
areas. Relatively vital stands are necessary predispo-
sition for the use of its positive effects.

It has to be emphasized, that the fertilization rep-
resents one of final forestry measures in the topical
forestry concept. It is used exceptionally, where the
classical forestry treatments fail or on the most ex-
treme sites. More intense involvement of the fertil-
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Hnojeni jako melioracni opatieni — priklady vyzkumu na Fakulté lesnické
a environmentalni CZU v Praze

V. V. PODRAZSKY
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ABSTRAKT: Hnojeni lesnich pid a porostii predstavuje extrémni opatfeni, pouzivané v mimorddnych ptipadech. Pouziva
se na celém svété od pocatku 20. stoleti — zpocatku predevsim na empirickém zékladé, pozdéji na bazi ziskanych a ovérenych
védeckych poznatkd. V soucasné dobé je aktudlnich nékolik vyznamnych zptsobi a pfipada vyuziti hnojeni: — Od pocét-
ku se hnojeni vyuzivalo ke zlepseni produkce porostii na primarné chudych padéach a degradovanych stanovistich. Tento
zpusob vyuziti je dilezity i pro ¢eské zemé. — Komercni hnojeni se pouziva na celém svété a je spojovano s intenzivnim,
zpramyslnénym lesnictvim. Stalo se soucdsti ,péstovani lesi“ v zemich, kde jsou tyto aktivity spojovany s intenzivnimi
technologiemi. — Dtilezitym zptsobem vyuziti je podpora riistu a prosperity vysadeb na stanovistich rizného charakteru.
— Od pocatku imisni kalamity byly riizné zptsoby hnojeni dilezitym opatfenim prevence a remediace ptudni acidifikace
a nutri¢ni degradace. Jsou vyuzivany jak pfimé, tak i nepfimé zptsoby hnojeni. Pfi pfimém hnojeni jsou aplikovany ziviny,
které se ptimo zapojuji do kolobéhu latek a zintenziviuji je nad degradovanou nebo i pfirozenou uroven. To zvysuje pro-
dukci lesniho ekosystému a predstavuje hlavni cil uvedeného opatreni. Pfi nepfimém hnojeni zvysuje meliora¢ni material
intenzitu biologické aktivity; jako klasicky ptiklad muzZe slouzit vapnéni. Ziviny jsou mobilizovany zvysenou aktivitou
pudni bioty, mineralizaci organické hmoty v ptidé. To na druhé strané predstavuje i hlavni riziko téchto opatfeni: nadmérny
a nepfirozeny rozklad organické hmoty. Mohou byt vyuzity rtzné formy hnojivych materialt (pevné, tekuté, v pragkové
formé, tabletované), zalozenych na prirodnich latkéch, jako jsou moucky bazickych hornin. Jejich pouziti musi byt ve véech
pripadech zaloZeno na podrobné analyze lokality, stanovisté a lesniho porostu. Pouze v téchto pripadech budou ucinky
hnojivych zdsaht optimalizovéany a rizika minimalizovana.

Klicova slova: lesni ptdy; degradace; meliorace; hnojeni
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Hnojeni lesnich porosti a lesnich pad se dostava
opétovné do popredi zdjmu lesnické praxe i stat-
ni spravy. Pouziva se na celém svété od pocatku
20. stoleti, zpoc¢atku predev$im na empirickém z4-
kladé, pozdéji na bazi ziskanych a ovétrenych védec-
kych poznatkd. V soucasné dobé je aktudlnich néko-
lik vyznamnych zpisobt a pripadd vyuziti hnojeni:

— Od pocatku se hnojeni vyuzivalo ke zlepseni
produkce porosti na primdrné chudych ptdach
a degradovanych stanovistich. Tento zptisob vyuzi-
ti je dulezity i pro ¢eské zemé.

— Komer¢ni hnojeni se pouzivd na celém své-
té a je spojovano s intenzivnim, zpramyslnénym
lesnictvim. Stalo se soucasti ,péstovani lest“ v ze-
mich, kde jsou tyto aktivity spojovany s intenzivni-
mi technologiemi.

— Dulezitym zpusobem vyuziti je podpora ristu
a prosperity vysadeb na stanovistich razného cha-
rakteru.

— Od pocatku imisni kalamity byly rtizné zptso-
by hnojeni dilezitym opatfenim prevence a reme-
diace pudni acidifikace a nutri¢ni degradace.

Jsou vyuzivany jak pfimé, tak i nepfimé zpusoby
hnojeni. Pfi pfimém hnojeni jsou aplikovany Zivi-
ny, které se pfimo zapojuji do kolobéhu latek a zin-
tenzivinuji je nad degradovanou, nebo i pfirozenou
uroven. To zvySuje produkci lesntho ekosystému
a predstavuje hlavni cil uvedeného opatfeni.

Pfi nepfimém hnojeni zvysuje melioracni mate-
ridl intenzitu biologické aktivity; jako klasicky pfi-
klad mtze slouzit vapnéni. Ziviny jsou mobilizo-
vany zvy$enou aktivitou plidni bioty, mineralizaci
organické hmoty v ptidé. To na druhé strané pred-
stavuje i hlavni riziko téchto opatfeni: nadmérny
a neprirozeny rozklad organické hmoty.

Mohou byt vyuzity rtzné formy hnojivych ma-
teridla (pevné, tekuté, v praskové formé, tableto-
vané), zalozenych na prfirodnich latkach, jako jsou
moucky bazickych hornin. Jejich pouziti musi byt
ve vSech pripadech zaloZzeno na podrobné analyze
lokality, stanovisté a lesniho porostu. Pouze v téch-
to pripadech budou uc¢inky hnojivych zdsahu opti-
malizovany a rizika minimalizovéana.

V prispévku jsou uvedeny priklady aplikaci hno-
jeni pri fe$eni jednotlivych typt problémi lesnické
a ekologické praxe:

1. V prvnim pfipadé je analyzovédna potieba hno-
jeni na lokalité degradované buldozerovou pfipra-
vou pudy. Je analyzovan dopad pfipravy na rdst na-
slednych vysadeb pfipravnych dfevin (tab. 1) a na
stav jejich vyzivy (tab. 2).

2. V dalsim experimentu je dokumentovan vliv
tzv. komerc¢niho hnojeni na rast a produkci lesnich
porostl v typickych podminkéch stfednich poloh
(SLP Kostelec nad Cernymi lesy, nadmotska vys-
ka kolem 400 m, primérné ro¢ni srazky 655 mm,
pramérna ro¢ni teplota 7,6 °C, smrkové stejnovéké
porosty). Srovnavaly se varianty kontrolni, kom-
plexni hnojeni (NPKCa) a hnojeni dusikaté. Zasah
byl realizovan v letech 1965-1967, hodnoceni bylo
provedeno v roce 2002. Hnojeni zvysilo stiedni pa-
rametry lesnich porostd, jeho praktické vysledky
jsou vsak problematické (tab. 3).

3. Za dalsi bylo hnojeni aplikovano s cilem pod-
pory kultur naro¢néjsich lesnich drevin (BK) na
lokalité degradované péstovanim monokultur jeh-
licnanti. Lokalita se nachdzi v oblasti Zdaru nad
Sazavou (580 m n. m., SLT 5K8). Kultury buku
byly zalozeny v dubnu 1994 na holiné a v 50% clo-
né. Aplikoval se jednak jemné mlety vapenec (1 kg
na sazenici), jednak jemné mlety amfibolit (2 kg na
sazenici). Plocha na holiné vykazovala velké posko-
zeni abiotickymi faktory (obé plochy jsou oploce-
ny), hnojeni amfibolitem miru poskozeni vyrazné
snizilo (tab. 4). Hnojeni zvysilo prirdst vysadeb vy-
uloha clonného postaveni (tab. 5).

4. V poslednim pripadé jsou uvedeny vysledky
aplikace hnojeni v pripadé tzv. zloutnuti lesnich
porosti v oblasti Sumavy (7. a 8. LVS), v typickych
podminkdch pro tento jev. Aplikace vhodného
typu hnojiva vyrazné snizila az eliminovala projevy
Zloutnuti (tab. 6) a snizila i defoliaci porosta.

Pri dtkladné analyze stanovistnich podminek
a jednotlivych porostd a pfi vybéru vhodného typu
hnojiva a zpisobu aplikace tak mtize byt chemicka
meliorace vhodnym opatfenim pfi fesenf riznych
problému lesniho hospodérstvi i ochrany zivotniho
prostredi.
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