
• W E S E T U P A F I E L D E X P E R I M E N T A T C E N T R A L E U R O P E A N O A K D O M I N A T E D F O R E S T S

W H E R E W E A N A L Y S E D T H E R E S P O N S E O F U N D E R S T O R E Y V E G E T A T I O N T O T H R E E
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F E R T I L I Z A T I O N . E X P E R I M E N T W A S E S T A B L I S H E D I N 2 0 1 7 I N F I V E R E P L I C A T I O N S . A T

E A C H O F F I V E S I T E S T H E R E C T A N G L E O F 4 0 X 8 0 M W A S S E T A N D S U B D I V I D E D I N T O

E I G H T S U B P L O T S W I T H A U N I Q U E C O M B I N A T I O N O F T R E A T M E N T S I N C L U D I N G C O N T R O L

W I T H O U T A N Y I N T E R V E N T I O N ( F I G . 1 ) . T H E S T U D Y A R E A I S S I T U A T E D I N S L O V A K I A ,

W I T H I N T H E W E S T E R N C A R P A T H I A N M T S . ( F I G . 2 ) O N A N D E S I T E V O L C A N I C B E D R O C K A N D

U N D E R P R E V A I L I N G S U B C O N T I N E N T A L C L I M A T E W I T H M E A N A N N U A L P A R T I C I P A T I O N
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S U R F A C E A N D S O I L M O I S T U R E I N U P P E R 1 0 C M . T O C A P T U R E T H E L I G H T C O N D I T I O N S

I N T H E U N D E R S T O R E Y W E U S E D H E M I S P H E R I C A L P H O T O G R A P H S T A K E N F R O M T H E
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T O E V A L U A T E E F F E C T O F T R E A T M E N T S O N M I C R O C L I M A T E W E C O M P A R E D D A I L Y

M A X I M U M T E M P E R A T U R E D U R I N G G R O W I N G S E A S O N S I N C E I T I S C O N S I D E R E D A S T H E

K E Y D R I V E R O F S P E C I E S C O M P O S I T O N I N T E M P E R A T E F O R E S T S . A D D I T I O N A L Y , W E

C O M P A R E D A L S O D A I L Y M E A N S O I L M O I S T U R E . T H E D E G R E E O F T H E R M O P H I L I Z A T I O N

W A S D E T E R M I N E D U S I N G T H E C L I M P L A N T D A T A B A S E , W H I C H Q U A N T I F I E S T H E R E A L I Z E D

C L I M A T I C N I C H E S O F T H E F O R E S T V A S C U L A R S P E C I E S . T O F I T V E G E T A T I O N B A S E D

M E A S U R E S T O C L I M A T E P A R A M E T E R S W E S E L E C T E D G R O W I N G S E A S O N M A X I M U M

T E M P E R A T U R E A N D P R E C I P I T A T I O N R E Q U I R E M E N T S O F P L A N T S . F I N A L V A L U E S W E R E

C A L C U L A T E D A S C O M M U N I T Y W E I G H T E D M E A N S F O R U N D E R S T O R E Y U S I N G S P E C I E S

C O V E R E S T I M A T E S .
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D U R I N G G L O B A L W A R M I N G A N D O T H E R E N V I R O N M E N T A L C H A N G E S , V E G E T A T I O N

O F L O W L A N D T E M P E R A T E F O R E S T S U N D E R G O E S C H A N G E S I N S P E C I E S

C O M P O S I T I O N R E S U L T I N G I N T O L O S S O F B I O D I V E R S I T Y . I N C R E A S I N G N I T R O G E N

D E P O S I T I O N S , A B A N D O N M E N T O F H I S T O R I C A L F O R M S O F F O R E S T M A N A G E M E N T

C O M B I N E D W I T H C L I M A T E C H A N G E A R E T H E M A I N D R I V E R S I N D U C I N G P R O C E S S E S

O F E U T R O P H I C A T I O N O R T H E R M O P H I L I Z A T I O N O F V E G E T A T I O N . S I N C E C H A N G E S

I N C A N O P Y O P E N N E S S A R E L I N K E D T O T H E R M O P H I L I Z A T I O N D U E T O T H E L O S S O F

M I C R O C L I M A T E B U F F E R I N G E F F E C T , H I S T O R I C A L H U M A N A C T I V I T I E S A L T E R I N G

F O R E S T S T R U C T U R E W E R E S I G N I F I C A N T L Y A F F E C T I N G F O R E S T M I C R O C L I M A T E

A N D T H U S L I F E C O N D I T I O N S O F U N D E R S T O R E Y V E G E T A T I O N F O R C E N T U R I E S .

T H E R E F O R E , T O R E S T O R E A N D C O N S E R V E B I O D I V E R S I T Y I T I S E S S E N T I A L T O S E T

A P P R O P R I A T E F O R E S T M A N A G E M E N T T E C H N I Q U E S . I T I S O F P A R T I C U L A R

I M P O R T A N C E T O Q U A N T I F Y R E L A T I O N S H I P S B E T W E E N T H E S T R U C T U R E O F T R E E

L A Y E R A N D M I C R O C L I M A T I C C O N D I T I O N S A S W E L L A S T O Q U A N T I F Y T H E I R

I N F L U E N C E O N U N D E R S T O R E Y C O M P O S I T I O N I N T H E C O N T E X T O F H I S T O R I C A L

M A N A G E M E N T P R A C T I C E S .

theoretical BACKGROUND

Fig. 1 The area is 
divided into eight 
20x20 m subplots. 

Each of three 
treatments is applied 

at half of the 
subplots in a specific 
spatial pattern to get 

all treatment 
combinations 

including control 
without any 
intervention.

Fig. 2 Map showing the position
of experimental sites (black dots)
within Slovakia (Central Europe),
close to city Zvolen.

• C O M P A R I S O N O F T H E T E M P E R A T U R E S M E A S U R E D A T

T H E S U B P L O T S W I T H T R E A T M E N T S T O C O N T R O L

( F I G . 3 ) R E V E A L E D T H A T C A N O P Y R E D U C T I O N

S I G N I F I C A N T L Y I N C R E A S E D T H E M A X I M U M D A I L Y

T E M P E R A T U R E B Y U P T O 2 - 3 ° C . H O W E V E R , T H E

E A R L Y 3 - Y E A R R E S P O N S E O F U N D E R S T O R E Y

V E G E T A T I O N D O E S N O T I N D I C A T E A N Y S I G N I F I C A N T

D I R E C T I O N A L S H I F T S T O W A R D S M O R E

T H E R M O P H I L O U S P L A N T S A F T E R R E D U C T I O N O F

C A N O P Y C L O S U R E ( F I G . 4 ) . F U R T H E R M O R E ,

F E R T I L I Z A T I O N A L O N E S E E M I N G L Y D R O V E A S L I G H T

S H I F T ( H O W E V E R U N S I G N I F I C A N T ) T O W A R D S M O R E

C O L D - A D A P T E D S P E C I E S . I M P O R T A N T L Y ,

C O M B I N A T I O N O F L I T T E R R A K I N G A N D C A N O P Y

R E D U C T I O N I N D U C E D S H I F T S O F S P E C I E S

C O M P O S I T I O N T O W A R D S M O R E D R O U G H T - T O L E R A N T

P L A N T S S U G G E S T I N G I N C R E A S E D D R Y I N G O U T O F S O I L

D U E T O T H E L O S S O F L I T T E R L A Y E R I S O L A T I O N A N D

I N C R E A S E D D I R E C T S U N R A D I A T I O N ( F I G . 5 ) . E V E N

T H O U G H T , T H E C O M P A R I S O N O F M E A S U R E D S O I L

M O I S T U R S U R P R I S I N G L Y D I D N O T I N D I C A T E A N Y

D R Y I N G ( F I G . 6 ) .

RESULTS
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Fig. 3 Maximum daily air temperature difference at each treatment
combination to control during three growing seasons from 2018 to
2020 (2017 non measured). Points indicate the mean and vertical lines
the standard error from five experimental sites.

Fig. 4 Changes in the upper edge of the temperature requirements of
vascular plants during three growing seasons from the baseline in
2017 (before application of treatments) within different combination of
treatments including control (upper right corner). Points indicate the
mean and vertical lines the standard error from five experimental sites.

Fig. 5 Mean daily soil moisture difference at each treatment
combination to control during three growing seasons from 2018 to 2020
(2017 non measured). Points indicate the mean and vertical lines the
standard error from five experimental sites.

Fig. 6 Changes in the lower edge of the precipitation requirements of
vascular plants during three growing seasons from the baseline in 2017
(before application of treatments) within different combination of
treatments including control (upper right corner). Points indicate the
mean and vertical lines the standard error from five experimental sites.

M
ax

im
u

m
 a

ir
 t

em
p

er
at

u
re

 r
eq

u
ir

em
e

n
ts

 (
gr

o
w

in
g 

se
as

o
n

)

M
in

im
u

m
 s

o
il 

m
o

is
tu

re
  r

eq
u

ir
em

e
n

ts
 (

gr
o

w
in

g 
se

as
o

n
)

mailto:xcsolleova@tuzvo.sk

