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Introduction
The research on the patterns, causes and effects on 
forest health status in the selected ecosystems of the 
Romanian monitoring network is intended to outline 
the impact of the explanatory indicators (e.g. climate, 
depositions and nutrients) and their relevance, in an 
attempt to describe the subsequent consequences of 
the missing leaves/needles and on forest growth in 
relation to non‐segregated natural and anthropogenic 
disturbances
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Objectives
• The main objective is to highlight the influence of 
climate and atmospheric deposition on selected 
forest ecosystems of the Romanian intensive 
monitoring network.

• Forest growth & Crown condition as main response 
indicators

• Meteo & Deposition as explanatory indicators
• Meteo (precipitation: annual, seasonal)
• Atmospheric deposition (open field N‐NH4, S‐SO4, total N)

• Soil solution & Foliar chemistry as intermediary indicators
• Soil solution (N‐NH4, N‐NO3, total N, S‐SO4)
• Foliar chemistry (N, S, K, Ca, Mg, P, N/K, N/P, N/Ca)
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Location
No Plot Altitude 

(m) Aspect Crown 
Coverage

Age 
(yrs)

No. of 
trees Soil type

1 Ștefanești‐Quercus robur 86 plane 0,8 61 148 Luvisol mollic

2 Mihaești‐Quercus petraea 500 SV 0,9 62 140 Cambisol eutric

3 Predeal‐Picea abies 1185 E 0,7 95 102 Cambisol dystric

4 Fundata‐Fagus sylvatica 1300 S 0,9 50 206 Cambisol eutric
somerirendzic
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Methodology

• Manual ICP‐F
• Stepwise regression

Methods:
(1) Crown condition;
(2) Forest growth and yield;
(3) Ground vegetation;
(4) Foliar analysis;
(5) Soil;
(6) Soil solution;
(7) Wet and dry deposition;
(8) Air quality (O3, NO2, NH3);
(9) Meteorology; 4
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Results
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Results
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Mihaesti – Quercus petraea
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Results
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Fundata – Fagus sylvatica
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Results
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Predeal – Picea abies
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Results
Mihaesti – Quercus petraea (tree growth = f(meteo, deposition, soil solution))
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Results

Plot / Dependent 
Variables

Growth Defoliation Mortality

Mihaesti – Quercus
petraea

P(mm)
‐10cm N‐NO3
Defoliation (%)
WinterP(mm)
SpringP(mm)

Mg (foliar)
Ca (foliar)

Stefanesti – Quercus robur P(mm)
‐10 cm S‐SO4
Defoliation(%)

P (foliar)
N/Ca (foliar)

Fundata – Fagus sylvatica PreviousFall P(mm) SummerP(mm
)
OF N‐NO3
N foliar

P(mm)

Predeal – Picea abies WinterP (mm) ‐10cm N‐NO3 Ca (foliar)
N/Ca (foliar)
P(mm)

Main predictors of forest vitality indicator ‐ tree growth, defoliation and mortality
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Results – foliar chemistry (mg/g)
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Conclusions
The main highlighted predictors:
• Rainfall as the common denominator at all locations
• Crown defoliation (Stefanesti‐Quercus robur, Mihaesti –
Quercus petraea) 

• Sulphur in soil solution at 10 cm depth (Stefanesti‐
Quercus robur)

• Nitrogen in soil solution at 10 cm depth (Mihaesti –
Quercus petraea) 

• nutrition imbalances triggered by relative high ionic rates (N/K) 
accompanied by inadequate supply of these elements

• limiting nutritive factors represented by a low ratio of 
N/P (Fundata‐Fagus sylvatica) and low ratio of N/Ca
(Predeal‐Picea abies)
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Introduction
• Graphical conceptual model on photo
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