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The article documents the fertilization effects on the plantation of Grand fir in the area of the Czech-Moravian Highland (area Zd’4rské
vrchy), on typical poor sites (forest site group 5K — acid fir-beech site). The plantations were studied at the age of 7-16 years. The
forest stands belong to the estate Lesy Dr. Radslava Kinského, they are located in the altitude 580 m a.s.l., the site is characterized
by the forest type 5K8 and soil type Dystric Cambisol. As the amelioration matter is concerned, the slow-release fertilizer SILVAMIX®
was used in the tabletted as well as powdered form. Despite relatively low amount of nutrients applied, the plantations showed
considerable increment effect in the case of both fertilizer forms. On these poor sites, the favorable fertilization effects can be ex-
pected by introducing and re-introducing of more site-demanding tree species, including the species studied.
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INTRODUCTION

Chemical amelioration has ahigh potential use in
many aspects in the forestry (Podrazsky, 2006). Many
researchers has been dealt with different treatments of sil-
vicultural amelioration in many parts of the world since
the beginning of the o= century (Binkley, 1986). Also
in the Czech countries the chemical site improvement has
a long tradition (see the works of Némec, Mafan, Materna,
Lhotsky, et al.). One of the most promising ways how to
utilize the fertilization in forests is the support of the site
demanding tree species at their introduction or re-intro-
duction on more extreme or degraded sites. The same ap-
proach is topical in conversion of the tree species compo-
sition of Czech forests after long-term cultivation of
coniferous monocultures on many sites.

Grand fir (4bies grandis (Dougl. ex D.Don) Lindl.) is
among the tree species with the highest production poten-
tial under conditions of the Central Europe. It is charac-
teristic by rapid growth, production of high amount of
technologically important wood and with remarkable
landscaping and gardening value. In the past, also the de-
cline of domestic White fir (4bies alba) contributed par-
tially to the interest in this species in the past century. This
aspect is less topical at present because of partial revitali-
zation of White fir in the last decade. Also the environ-
mentalistic obstacles represent certain limit for introduced
tree species in general. But, as the result of past activities,
the stands of Grand fir occupy several hundreds of hec-
tares in the Czech Republic, this area being even larger in
other European countries. Grand fir is studied as for its
growth and production relatively well in the series of re-
search plots and provenance experiments, documenting
satisfactorily its production potential in the younger age
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(Beran,2006; Hofman, 1963; Sika, 1983; Van-
¢ura, 1990).

Those presentations are of older age and this species
was not studied enough in the last period (Beran, 2006).
Among other reasons, this is caused also by the minimal
interest of the wood processing sphere in the introduced
species because of missing market and restricted use —
only limited number of species and assortments are de-
manded by big plants. To this situation, also the legislation
problems are contributing, as well as the slight compe-
tence of the state administration to include the topic of
biotechnologies and introduced tree species in the sustain-
able forestry concept in the CR. On the other side, the
complex evaluation of all introduced species for their en-
vironmental aspects is missing almost totally, with few
exceptions (e.g. Podrazsky, 2003; Podréazsky,
Reme§, 2005a).

Another partly interlinked topic should be mentioned
too: the introduction and re-introduction of more site-de-
manding species face series of problems on poorer and
degraded sites. One of the options to overcome this short-
age consists in the support of plantations by convenient
fertilizing by deficient nutrients. E.g. the re-introduction
of fir, beech, maple on sites after long-term cultivation of
spruce and pine monocultures needs increased care for the
next forest support.

There are preliminary results (Podréazsky, Re-
mes, 2005b; Reme3 et al, 2005) indicating good re-
sults. One of the most promising methods is the use of
slow-release fertilizers of the SILVAMIX® series (Po-
drazsky,2006; Podrdzsky etal,2005; Remes
et al., 2005). The presented article so deals with the ferti-
lization experiment by these fertilizers on the plantation
of Grand fir in the Czech-Moravian Highland.

The article originated as a part of the project NAZV 1G58031 Vyznam ptirodé blizkych zptsobi péstovani lest pro jejich stabilitu, produkéni

a mimoprodukéni funkce (Importance of close-to-nature silvicultural methods for the stability, production and non-production functions of forests)
and NAZV 1G57073 Faktory ovliviiujici zmé&ny vlastnosti lesnich piid v antropogenné pozménénych podminkach (Factors influencing the changes

of forest soils in anthropogenically influenced conditions).
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MATERIAL AND METHODS

The research was conducted on the plot with local
name Babin 3 in the period 1997-2006. The experiment
includes several particular research plots, the preliminary
results have been publishedyet(Podrdzsky, Remes,
2006). The plantation of the Grad fir was established in
the shelter position under the stand of spruce, pine and
individually admixed White fir in the years 1990-1991.
The shelter is decreased in the last years from the value of
ca 50% (1997) to almost 0%. The stand is described as
330C12, at the altitude 580 m a.s.1., the site is character-
ized as 5K 8 —acid fir-beech site with Vaccinium myrtillus.
The soil type was described as Dystric Cambisol. The SIL-
VAMIX fertilizers were applied in spring 1997 in amounts:
4 tablets per 10 g of SILVAMIX FORTE for each plant, or
40 g of powdered SILVAMIX Mg. In the case of tabletted
fertilizer, it was spread by 10% more of nutrients, espe-
cially double dose of nitrogen. In particular years, it was
determined and measured: mortality, height increment and
total height by standard measuring devices — poles. The
declining individuals were not measured in order to avoid
both extremely sheltered and by roe-deer damaged indi-
viduals. The results were processed by the statistical pro-
gram S-plus, the analysis variance was used.

RESULTS AND DISCUSSION

Fertilization represents an extreme variant in the for-
estry, in the silviculture respectively (Podrazsky,
2006). It should be applied, when the other options for
silvicultural treatments failed, and in the economical way.
The support of site demanding species on non-suitable
sites is one of those reasons with high success potential.
The Grand fir at the Babin 3 plot re-acted very rapidly and
positively to the SILVAMIX fertilizer application. The
mortality of the plantation was low because of well-estab-
lished and prospering plantation at the time of fertilizer
use. The thinning was performed at fertilized plots in 2002,
for the fertilized trees were growing extremely fast (Table 1).
Several stolen trees disappeared (Christmas trees).

The height increment of the control variant and on the
fertilized treatments was statistically different since the
first year of the experiment (Table 2), the differences in-
creased in the next years. On the contrary, the difference
between fertilized variants was negligible, despite the sta-
tistically significant difference to the control was deter-
mined during the whole study period. The height incre-
ment was considerably high also on the extreme site
studied and in the shade (shelter) position. The tendency
of slightly higher increment on variants with tablet form
application comparing to powder one is not significant,
but stable and interesting. This variant was characteristic
by 10% higher nutrient amount, especially with double
amount of nitrogen. This nutrient can be limiting at the
studied locality, what was documented also on neighbour-
ing plot with plantation of beech or sycamore (Podréaz-
sky,2006).
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Different growth trends resulted in more than 30%
higher total height of fertilized variants in the year 2006
(Table 3). The fertilization accelerated the height incre-
ment of firs, even in the shelter position. The period of
high exposition to browsing by large herbivores was con-
siderably shortened. Fertilization appears to be a conven-
ient silvicultural treatment at the site-demanding tree spe-
cies re-introduction. The effects of the treatment are visible
even after 10 years, despite of low amount of fertilizer
owing to the biomass of the target stand and the uptake of
the shelter trees. Nutrients were effectively used and cy-
cled. Fertilization appeared as convenient treatment of the
support of site demanding tree species at their re-introduc-
tion in the forest stands. This was proven also at plantation
and fertilization of other tree species in other cases using
the SILVAMIX fertilizers (Reme$§ et al., 2005). On the
contrary, the plantation response can be very slight using
the fertilizer at the species growing in convenient condi-
tions, e.g. at spruce in the same site and location (P o-
drdazsky, Reme§, 2006).

Table 1. Effect of different SILVAMIX fertilizers on the Grand fir plan-
tation on the Babin 3 locality — dynamics of number of individuals on
the plots

Variant Number of individuals

Year 1997 2003 2006
Control 89 87 86
SILVAMIX tabl. 85 67 65
SILVAMIX pow. 89 74 72

Note: Thinning on fertilized variants in 2002

CONCLUSIONS

The results of application of amelioration materials
depend always on the stand and site character. Under con-
ditions of very poor site and the intensively growing plan-
tation of relatively site demanding tree species we can
expect high efficiency of these silvicultural treatments.
However, the analysis of the tree species nutrition should
precede in any case (Podrazsky, Remes, 2004).

The site demanding tree species supported by fertiliza-
tion can be highly recommended in similar cases, i.e. at
introduction and/or reintroduction of site demanding spe-
cies. In our case, despite relatively low amount of nutrients
applied, the plantations of Grand fir showed considerable
increment effects in the case of both fertilizer forms. The
height increment was significantly higher in the whole
study period, 1997-2006, by 515 cm annually. The total
height reached 398 cm for the control variant, 527 cm and
520 cm for both fertilized ones.

The studied fertilizer SILVAMIX showed long-lasting
and positive effects. It appears to be a convenient tool for
use in similar cases, i.e. at plantation poor and degraded
sites.
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Table 2. Effect of different SILVAMIX fertilizers on the Grand fir plantation on the Babin 3 locality — dynamics of height increment

Variant Height increment — cm
Year 1997 2003 2004 2005 2006
Control 194 a 37a 45 41 36
SILVAMIX tabl. 248b 49b 59 50 41
SILVAMIX pow. 243b 49b 55 46 39
Note: Different indices indicate statistically significant differences
Table 3. Effect of different SILVAMIX fertilizers on the Grand fir plantation on the Babin 3 locality — dynamics of height
Variant Height of plantations — cm
Year 1996 2003 2004 2005 2006
Control 59.3 276 a 32l a 362a 398 a
SILVAMIX tabl. 66.1 377b 436 b 486 b 527b
SILVAMIX pow. 63.6 380b 435b 481b 520 b

Note: Different indexes indicate statistically significant differences
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PODRA}ZSKY, V. — REMES, J. (Ceska zem&d&lské univerzita, Fakulta lesnicka a dfevaiska, katedra pé&stovani lest,
Praha, Ceska republika):

Vliv pfihnojeni na prosperitu vysadeb jedle obrovskeé.

Scientia Agric. Bohem., 38, 2007: 198-201.

Ptihnojeni stanovi§tn& naroén&jiich dfevin se pokléadd za efektivni podporu vysadeb v ptipadé konverze smrkovych
a borovych monokultur. PFisp&vek doklada vliv pfihnojeni na vysadbu jedle obrovské v oblasti Ceskomoravské vyso-
¢iny (Zdarské vrchy), na typickych chudych stanovistich (SLT 5K). Byly sledovany piihnojené a kontrolni vysadby ve
stafi 7—16 let (1997-2006). Plochy se nachazeji na izemi majetku Lesy Dr. Radslava Kinského, v nadmotské vysce
580 m n. m ., stanovisté je charakterizovano LT SK8 a plidnim typem Kambizem dystricka. Jako meliora¢ni latka bylo
aplikovano pomalu rozpustné hnojivo SILVAMIX® ve formé praskové a tabletové. Pfes pomémé malou davku Zivin
vykazovaly vysadby zna¢nou ristovou reakci na ob& formy hnojiva, obé varianty s aplikaci meliora¢nich materiald se
ptitom ve svych G¢incich prakticky neliily. Kultury a pozdgji mlaziny vykazovaly minimalni mortalitu, na pfihnojenych
variantach jiz bylo nutno pfistoupit k profezavkam (tab. 1). Vyskovy pfirist mlazin (tab. 2) byl do roku 2003 statistic-
ky vyznamné vy3§i na hnojenych variantach, trend se zachoval i v pozd&j3ich letech. Vysledkem je vyrazné zvy3eni
vy3ky hnojenych porosti (tab. 3) jako disledek i pom&mé slabého hnojivého zdsahu. Na t&chto chudych stanovistich
tak lze oSekavat pfiznivy efekt dodani deficitnich Zivin p¥i vndseni ndro¢néjich druhti dfevin v¢etné daného druhu
jedle a u¢inek hnojeni je mozno oznacit jako vysoce efektivni.

jedle obrovska; Ceskomoravské vrchovina; hnojeni; rist; prirtist; SILVAMIX®
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