
Introduction

- Romanian forests are situated mainly in the 
Carpathian Mountains (approx. 65%), while hills 
and especially plains are covered by much smaller 
areas of forests.
- Beech (Fagus sylvatica L.), spruce (Picea abies L. 
Karst) and oak species (Quercus sp.) constitute 
approximately 70% of Romanian forest habitats (of 
which 30% is beech), summing up around 4 mil. ha.
- The nutritional state of trees is often indicative of 
processes at the ecosystem level thus, sampling 
and analysis of needles and leaves is essential in 
monitoring forest health.

Plots location and description
Plots area: 2500 m

Coordinates:
Fundata FAG:          N 45° 25' 59" E 25° 16' 11”

Mihaesti GORUN:    N 45° 01' 57" E 24° 59' 33”

Stefanesti STEJAR: N 44° 30' 34" E 26° 10' 38”

Predeal MOLID:       N 43° 30' 25" E 25° 35' 21”

Altitude:

Fundata FAG: 1300 m

Mihaesti GORUN: 500 m
Stefanesti STEJAR: 86 m
Predeal MOLID: 1185 m 

Main species: 

Fundata FAG: Europeean beech (Fagus sylvatica)
Mihaesti GORUN: sesile oak (Quercus petraea)

Stefanesti STEJAR: pedunculate oak (Q. robur)

Predeal MOLID: Norway spruce (Picea abies) 

Age:

Fundata FAG: 57 years
Mihaesti GORUN: 69 years

Stefanesti STEJAR: 68 years
 Predeal MOLID: 100 years

Methodology

• Sampling was done every two years during the 

second half of the growing season (August - 

September).

• A composite sample was made by mixing (dried) 

equal quantities of each of the 5 samples per plot.

• Leaves and needles were dried at ≤ 70 °C, then 

grinded.
• Powder for determining moisture content was dried 

at 105 °C.

• Analytical determination methods used were ICP-

AES for P, Ca, Mg and K (using Perkin Elmer Optima 

2100), and element-analyzer (using Leco 

TRUSPEC) for C, N, S.

• Standard QA/QC was implemented and data was 
validated through inter-laboratory ring tests.

- Spearnan's rank-order coefficient was used to 
correlate the mean annual temeperature (T), 
precipitation (P), and De Martonne aridity index (Ia)
with the foliar nutrition values.  

N
a

ti
o

n
a

l 
In

s
ti

tu
te

 f
o

r 
R

e
s

e
a

rc
h

 a
n

d
 D

e
v

e
lo

p
m

e
n

t 
in

 F
o

re
s

tr
y

 “
M

a
ri

n
 D

ră
c

e
a

” 
(I

N
C

D
S

)
Pentru o gestionare durabilă a pădurilor

Results

Chemical element concentrations and climate factors correlations

Conclusions

 
•  The K deficit in both plots (2011 - 2013 period) highlights a disturbance
 in the assimilation process posibly due to decreased precipitations.
•  The negative trend i n the beech N nutrition is correlated with the
increase of mean annual temeperatures in the past 5 years.
• Climate change forecasts for Romania indicate an increase of the mean
temperatures especially in the south of the country, affecting mostly oak 
stands, but also the lower altitude beech and spruce stands. 
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