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Sample plots + Methodology of sampling

• Young Norway spruce stands in heavy polluted 

areas („border mountains“)

• Since 1994 Erzgebirge, Isergebirge, Riesengebirge

• Since 2004 Lausitzergebirge, Adlergebirge

• There are together 76 Norway spruce plots in 

five mountains, today age of trees is between 25-

50 years

• Needles are sampled every year during autumn, 

samples are taken from 3. – 7. whorl, two 

youngest needle classes are analysed

• Since 2019 have been started four-year period 

for soil and nutrition survey
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Sample plots + Methodology of sampling

• Adlergebirge – monitoring of young NS stands as a reaction to the 

massive appearance of the fungi Ascocalyx abietina

• Ten plots on the ridge of mountains which were affected by 

Ascocalyx abietina

• Altitude 940 – 1040 m a. s. l.

• Age in 2018: 20-36 years

• Needles are sampled every year during autumn, samples are taken 

from 3. – 7. whorl, two youngest needle classes are analysed

• Needles are taken by telescopic scissors, today we must climb to 

the top of trees, but without climbing irons
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Results: defoliation

Smrkové horské mlaziny, defoliace 2021
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Results: deposition load
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Results: soil chemistry – available nutrients content
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Results: soil chemistry – total elements content
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Results: 
current 
year 
needles
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Results: one year old needles
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Results: Nitrogen to other nutrients ratio



Summary
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 Health state, expressed in crown defoliation, has been improving during the last 15 
years (from 40 % to less than 20 %).

 High nitrogen deposition is an important factor that influences the vulnerability of 
forest ecosystem it this region.

 Soil in assessed stands is acidic – exchange pH is usually below 3.5 and values below 3.0 
is no exception.

 Availability of phosphorus in soil is being significantly limited.
 The amount of available P, K, Mg, Ca is deficient in the mineral soil.
 Very good supply of nitrogen can affect spruce nutrition and balance between nitrogen 

and other important elements.
 Phosphorus deficiency has been found on the half of evaluated plots almost every year.
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Thank you for your attention!

Data processing was supported by Ministry of 
Agriculture, project No. MZE-RO0118.
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