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THE INFLUENCE OF ECOLOGICAL CONDITIONS SITES TO GROWTH AND HEALTH
CONDITION SPECIFIC PREPARING PLANTING STOCK OF MOUNTAIN SPRUCE

VLIV EKOLOGICKYCH PODMINEK STANOVISTE NA RUST A ZDRAVOTNI STAV
SPECIFICKY TRIDENEHO HORSKEHO SMRKU
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ABSTRACT

Experimental plot “Svorovd hora” (1 120m above sea level) was established in year
2004. The specifically planted reproductive material of Norway spruce (Picea abi-
es (L.) Karst.) from 8th forest vegetation level was used for outplanting. Before the
transplanting seedlings were sorted to 6 height classes including the smallest seed-
lings. Experiments from the last years are being expanded and repeated. The aim
is to consider necessity of individual approach to sorting mountain populations of
spruce in a forest nursery. In the research area, climatic conditions (a course of air
temperatures in different heights above the land surface, a soil temperature, a ra-
diation, a height and a lay-out of snow cover) as well as nutrient volume in the soil
are assessing. The research brings results of evaluation and growing in the first
and in the second year after outplanting and data about health condition of indivi-
dual height series of spruce (foliage, a colour of needles). Results proved very good
growth, and health condition of saplings from the smallest seedlings which were set
aside as a spoilage according to usual way of sorting in the nursery.
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ABSTRAKT

Na jaie 2004 byla provedena vysadba smrku ztepilého na vyzkumnou plochu Svoro-
vad hora (1 120m n. m.). Pro vysadbu byl pouzit specificky péstovany sadebni mate-
rial smrku ztepilého z 8. LVS, ktery byl pred skolkovanim roztiidén do 6 vyskovych
trid véetné nejmensich semendackii. Jedna se o opakovaini a rozsireni obdobnych
pokusii z predchozich let. Cilem je posouzeni nutnosti specifického pristupu k tridé-
ni horskych populaci smrku ztepilého ve $kolce. Na vyzkumné ploSe jsou provadeéna
podrobna Setreni klimatickych podminek (pribéh teplot vzduchu v riizné vysce nad
povrchem pudy, pidni teplota, radiace, vyska a rozlozeni snéhové pokryvky), zjis-
fovan je i obsah zivin v piidé. Prdce prindsi vysledky hodnoceni ujimavosti a riistu
v prvaim a druhém roce po vysadbé a udaje o zdravotnim stavu jednotlivych vys-
kovych kategorii smrku (olisténi, barva jehlici). Vysledky ukdzaly velmi dobry riist
a zdravotni stav sadebniho materidalu dopéstovaného z nejmensich semendckii, kte-
ré by pri bézném zpiisobu trideni ve skolce byly vyrazeny jako vymeét.

Kli¢ova slova: smrk ztepily, pomalu rostouci semendcky, extrémni horské lokality

PROLOGUE

Because extreme natural conditions are in our mountain zone, quality of plan-
ting stock is too important. Extreme natural conditions are characterized by short
growing season, low temperatures, long lasting snow cover, dangerous of high
temperature existence (early or belated frosts), so called physiological drying out
and also often malignant by soil conditions. Saplings and seedlings of spruce ori-
ginated in mountain localities have some diversity aspects from common grown
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at lower altitudes, mainly high growth variability. Thus it is very important to pay
attention to their growing and to assert some specific select policies, planting and
sorting of this grown material.

INTRODUCTION

On the basis of previous research it was elicited that mountain populations of spru-
ce, characterized by extremely climatic conditions and mountain short growing
season adaptation, are more variable in size of seeds and seedlings (Kotrla 1998)
and in growth intensity and dynamics (Holzer et al. 1987, Lang 1989, Jurasek et al.
2005). Difference in intensity and dynamic growth was appeared also by planting
seedling in constant conditions (Holzer 1984, Holzer et al. 1987). These differen-
ces are mostly ascribed to high genetic variability. The main result is the fact that
spruce in various altitudes blooms at almost the same time and pollen is drifted in
broad range of altitudes. On account of it the mountain spruce populations could
be pollinated by pollen from middle altitudes (Holzer 1984).

The fundamental issue of the mountain zone reforestation is using of a correspon-
ding genetic quality reproductive material with separation of vertical movement
from lower to high altitudes. Because the stability of mountain forest ecosystems
is crucial, it is necessary to keep the most variability of the gene information in
the posterity (Sindelai 1992). By comparison of the mountain forests genetically
structure grown up by natural and artificial recovery with help of isozyme ana-
lyses Gomory (1992) researched for instance at artificial founded contraction of
genetic structure. The basic question of concerning planting of reproductive ma-
terial for the mountain zones is usage of the suitable technologies to minimalize
contraction of the genetic spectra.

Planting of grown material for the mountain altitude (8th forest vegetation level)
has to respect regulation of vertical and horizontal movement and to enforce spe-
cific criteria of sorting seedlings. On the basis of information from literature (Hol-
zer 1984, Lang 1989) and experiment results founded in year 1994 (Jurasek et al.
2005) is possible to state that the seedlings with slow growth in the first years in
a forest nursery, disposed to spoilage in common nursery practice, creates that
part of a genotype which is obviously the most adapted for the extreme locations.

For verification of those conclusions and for setting-up of limits which saplings
are really spoilage and by which of them can slow growth be linked with bad
condition adaptation, the second set of the experiment was established for which
grown material with detail sorted to six elevation categories was used (Leugner,
Martincova 2004).

MATERIALS AND METHODS

Morphological and physiological characteristics of spruce reproductive material
planted from seedlings sorted before transplanting into six high categories (smal-
ler than Scm, 5 — 10cm, 15 — 20cm, 20 — 25 cm and taller than 25 cm) are moni-
tored in research area (RA) in model mountain zone of the Krkonose Mts. In year
2004 RA was founded on an extreme mountain glade on slope of Svorova hora Mt
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in altitude of 1 100 — 1 150 m above sea level. In the research area detail climatic
condition examinations are being assessed. Course of air temperature in different
heights above soil surface, soil temperature and radiation is being measure with
help of automatically meteorological station Noel. Height and layout of snow co-
ver is measured in three transects with help of the snow stakes.

In outplanting is monitored also except height and diameter root collar growth and
the health condition a percent of medial defoliate and percent occurrence coloured
changes of the needles. Classification of a defoliate and colour changes of needles
is practiced according to the ICP Forest procedure (Monitoring 2004, tab. 1).

Tab. 1: Graduated table for assessment defoliate and change of colour.
Stupnice hodnoceni defoliace a zmén barvy.

Degree of defoliate - Index Chl;fejo £ Percentage ii:gnéaffe

change of colour / defoliate Coloi ./ defoliate / cologur )

Stuper defoliace - / Defoli- y Procento

zmény barvy ace Zmény defoliace Procento
barvy ztraty barvy

No change / Zadna 0 0 0-10% 0-10%

Slight / Slabd 1 1 >10-25% >10-25%

Medium / Stiredni 2 2 >25 - 60% >25 - 60%

Heavy / Silnad 3 3 >60 —<100% >60%

Dead tree / Mrtvy strom 4 100%

DiscussioN

Ecological conditions at RA ,,Svorova hora* are extreme particularly due so short
vegetative period and low temperature, this fact is confirmed by climatic asses-
sing. This extremely conditions are worsen by large bare area, which is form af-
ter wind destroying. There is precondition, that hypothetic higher adaptation se-
edlings with slow growth in the first years to extremely conditions in mountain
areas will be proved.

The first results from assessing this experiment show that is possible to state that
the seedlings with slow growth in the first years in a forest nursery, disposed to
spoilage in common nursery practice, creates that part of a genotype which is ob-
viously the most adapted for the extreme locations (Jurasek et al. 2005).

Two smallest categories have extraordinary increment (in second year after out
planting) and the best health condition. The similar results present McClaren et al.
(1984), which register better growth at “little seedlings” mainly at extreme locali-
ties in the first year after outplanting. Also Bigras (2003) presented that is dange-
rous to use selection only to rapid growing seedlings, which has worse adaptation
for stress after outplanting.

During short period assessing isn’t possible to show all advantages and disadvan-
tages of planting stocks with hypothetic higher adaptability for mountain sites,
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therefore assessing of growth dynamic will continue, and also assessing of physi-
ological parameter will start

CONCLUSIONS

Research area (which is situated on a glade of size of 14 hectares caused by de-
structive wind) for observation of plantation growth was established with grown
material of spruce planted from seedlings sorted before transplanting into six he-
ight categories. The broad expanse of glade significantly makes worse climatic
conditions in the area. Rough climatic conditions are possible to attest on a featu-
red course of temperatures during winter measured in 200 cm height (fig. 1).
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Fig. 1: Temperature in winter period 2005 — 2006 in height 200 cm at research area ,,Svo-
rova hora*.

Priibéh teplot v zimnim obdobi 2005 — 2006 ve vysce 200cm na VP Svorova hora.
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Fig. 2: Snow cover during winter 2005 — 2006 at research area Svorova hora.
Rozlozeni snéhové pokryvky v zimé 2005 — 2006 na vyzkumné plose Svorova
hora.
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Snow cover laid in RA for 164 days (in winter 2005/2006) is the next element in-
fluencing growth of plantation. Lay-out of snow cover significantly wavers in the
area (fig. 2). More elements take effect on accumulation of snow except surroun-
ding stand also windfalls and harvesting rests stowed in the piles. Transect A is
situated at the edge of RA close to grown stand, transect B is located in the middle
of the area without windfalls and transect C in upper part of the area with large
amount of windfalls and harvesting rests. Planting stock was outplanting in three
repetition near transects.

Tab. 2: Growth characteristics height category two years after reforestation at research
area “Svorova hora”.
Ruistové charakteristiky velikostnich kategorii dva roky po vysadbé na VP Svoro-

va hora.
Height category before
transplanting (cm) <5510 1015 1520 2025  >ps  conwrol-
Velikostni kategorie Kontrola

pri Skolkovani

Diameter root col- prumér [ 5.0a 6.1b 9.0bc 8.8¢ 11.0d 11.4d 5,9bc

lar 2004 (mm) Sx | 2751 4114 32265 1689 12.697 1925 1,277
Priumer
kofenového krcku n 290 332 342 161 49 14 100

primér | 18.2a 24.1b  36.8c 459d 52.8e 62.2f 23,5b

Height 2004 (cm) ¢ | g6or 7894 9276 9280 9.036 12.673 4,599

Vyska
n 290 331 342 161 49 14 100
pramér | 5.2a 52a 5.5ab  6.6b 6.6b 5.2ab 5,1a
Height increment
2004 (cm) Sx 2,650 2.175 2.069 2333 2153 1.701 2,174
Vyskovy pririst
n 235 266 312 153 40 12 81
pramér | 2.la 2.0a 1.4b 1.1c 0.6d 1.2ab 2,1a
Height increment
2005 (cm) Sx 1.627  1.622 1427 1.023  0.661 1.030 2,192
Vyskovy pririst
n 235 266 312 153 40 12 81
Damage - Ztraty 2005 (%) 9,0 9.6 5.6 2.5 12.2 71 8.0

Note: Different letter means significant difference between variants at significance level 95%.
Rozdilna pismena znaci signifikantni rozdily na hladiné vyznamnosti 95%.

On the basis monitoring growth of newly founded planting after two years, it is
possible to state there still have been original differences among individual height
categories (tab. 2).

But planting stock of the two smallest categories has extraordinary increment and
the best health condition (fig. 3) characterized by index of foliage and colour chan-
ges of the needles. From evaluation of losses two years after outplanting it is not
possible to uniquely determine trend for now.
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Fig. 3: Health conditions height category as index foliage and index colour of change.
Zdravotni stav velikostnich kategorii vyjadreny indexem olisténi a indexem ba-
revnych zmén.
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SOUHRN

Na zaklad¢ poznatk z literatury (Holzer 1984, Lang 1989) a vysledkii ptedcho-
ziho experimentu zalozeného v roce 1994 (Jurasek et al. 2005) 1ze ptedpokladat,
ze jedinci s pomalym rustem v prvnich letech ve $kolce, kteti jsou pti bézné skol-
katrské praxi vyfazovani do vymeétu, tvofi tu ¢ast genotypu jez je ziejmé nejvice
adaptovana na nepfiznivé extrémni stanovisté horskych poloh (8. LVS).

Cilem dal$iho vyzkumu je ovéreni téchto vysledki a také stanoveni limitd, jaké
semenacky jsou skute¢né vymétem a u kterych mize pomaly riist souviset s adap-
taci pro nepiiznivé podminky, proto byla na jate 2004 zalozena druha série expe-
rimentu na vyzkumné plose Svorova hora (1120 m n. m.). Pro vysadbu byl pouzit
sadebni material (ptivodem z 8. LVS) s podrobnym tfidénim do Sesti vyskovych
kategorii.

Na vyzkumné plose jsou provaddéna podrobnd Setfeni klimatickych podminek.
Prabéh teplot vzduchu v rizné vysce nad povrchem piidy, ptidni teplota a radiace
je zjistovana pomoci automatické meteorologické stanicky Noel. Vyska a rozloze-
ni snéhové pokryvky je métena na tiech transektech pomoci snéhomeérnych lati.

Ve vysadbach je kromé vyskového a tloustkového ristu sledovan také zdravotni
stav jako procento primérného olisténi a Cetnost vyskytu barevnych zmén jehli-
¢i. Hodnoceni olisténi a barevnych zmén jehli¢i je provadéno dle metodiky ICP
Forest (tab. 1).

Na zaklad¢ sledovani ristu nové zalozené kultury dva roky po vysadbé lze kon-
statovat, ze stale pfetrvavaji pocatecni rozdily mezi jednotlivymi vySkovymi ka-
tegoriemi (tab. 2). Sazenice ze dvou nejmensich kategorii vSak vykazuji nadpri-
meérny piirtist a maji nejlepsi zdravotni stav charakterizovany indexem olisténi
a barevnych zmén jehlici (obr. 3). Z hodnoceni ztrat dva roky po vysadbé nelze
prozatim vyvodit jednoznacny trend.

Prvni vysledky sledovani specificky tfidéného sadebniho materialu pro 8. lesni
vegetacni stupeil na VP Svorova hora tedy potvrzuji pfedchozi poznatky, ale bé-
hem kratké doby sledovani se nemohly projevit vSechny vyhody a nevyhody sa-
debniho materialu s pfedpokladanou vyssi adaptabilitou pro horské polohy, a pro-
to bude nadale pokracovat sledovani ristové dynamiky a také bude vetsi pozor-
nost zameétena na fyziologické vlastnosti jednotlivych velikostnich kategorii.
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