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1774 Roztoczanski National Park

Established in 1974
Total area: 84.83 km?

Forest cover: 95.5%









Aims of stand conversion activities

1) Support regeneration of native tree species
2) Decrese regularity in tree distribution

In the long run: increase naturalness of forest ecosystems and
support regional biodiversity.



Project aims

Assesment of effectivness of stand conversion activities

at three dimensions:

 spatial distribution of trees
* natural regeneration

 diversity of herbacious vegetation



Study objects

Three pairs of twin plots:

- plots subjected to stand conversion
(5A, 6A, 8A)

- control plots — no management
activities (5, 6, 8)

Plot area: 0.5 ha (50 x 100 m)
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Control plots

e Established in 1971 -1973 — prof. K. lzdebski
 Recovered in 1990s — dr. Z. Maciejewski

 Excluded from management activities for more than 50 yrs

wego | wypodzynie

~ | Do U.M.C.S

9 So0,1 Gb + Bk,pjd. Jd,
spor. Os /60-70/65 lat.
Zmiesz. jdn. i grp.

214a | 0.50
/66/

Zw pTzer.
Podsz. 40%: Gb,Jd,Bk,der.}
trzm.

A5h

* T ) Jd- | 8 So,1 Bk,1 Gb,pjd. Jd,

P jak "a" Bk spor. Os /60-70/65 lat,
8pOT« VII Kl.we

Zmiesz. jdn. 1 grp.

W DIZers
Podsz. 40%: Gb,Jd,Bk,Jrz,
trzm. ,der. ,Swe

N
N
N
o

5 110 | Zagospodarosaé vedXug
Ha 07‘ %v 20 | programu badad UKCS.

So
Go Iva

Hult
g

IVa | 07

al22 230 | 540 | TP 17 m5/h2.
1 20
I




Study plots

Szwagrzyk

f. J.

iejewski & pro

. Mac

r.Z

—-d

Established in 2007
Sub

ies

IV

t

ION acC

ted to stand convers

jec

Plot 5A (conversion)

Plot 5 (control)



Field works

We used E BEERYES to measure all live
and dead trees with DBH >=7 cm

* Position
* Species

 Condition

DBH

Panasonic




Field works
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Herbaceous vegetation was analysed on

0.5 m? circle plots (364 in total) .

* Species composition and percentge : ’ . .
cover ; . I I

* Number of seedlings :
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Field works




Field works

Natural regeneration was analysed on 0.5 m? circle plots (364 in total)

* Number of seedlings, short sapling (< 0,5 m) and tall saplings (h > 0,5 m;
dbh < 7 cm)



Results



Research plots

5 5A 6 6A 8 8A
Live tree density [N/ha]
All species| 442 188 | 1206 924 | 728 466
Pinus sylvestris| 232 76 348 322 | 386 242
Picea abies| -- -- 120 34 | 42 2
Abies albal 38 16 | 618 448 | 8 2
Fagus sylvatica| 42 86 116 120 | 238 164
Carpinus betulus| 130 10 - - —- -
Quercus robur - - 4 —- -- 8
Quercus petreal -- -- -- - | 46 44



Research plots

5 5A 6 6A 8 8A

Basal area [m?/ha]

All species| 58.4 355 | 459 429 | 51.3 344

Pinus sylvestris| 35.7 122 | 356 352 | 443 292
Picea abies| -- -- 1.4 0.4 0.4 0
Abies alba| 4.6 1.6 6.8 5.6 0.2 0
Faqgus sylvaticaj 91  20.7 | 2.1 1.7 5.5 3.2
Carpinus betulus| 8.9 0.9 - -- -- --
Quercus robun - -- - - 0.7 1.1




Research plots

5 5A 6 6A 8 8A

Mean DBH [cm]

All species| 389 469 | 186 206 | 26.9 27.5
Pinus sylvestris) 43.5 449 | 35.6 36.9 | 37.5 38.6
Picea abies| -- -- 1.3 111 10.8 13.5
Abies albal 35.4 31 11.3 121 | 183 16.4
Fagus sylvatical 47.1 53.1 | 13.5 115 | 15.9 14,5
Carpinus betulus| 28.9 34 -- -- -- --
Quercus robun  -- -- 8 -- - 33.9




Research plots

S 5A 6 6A 8 8A

Maximum DBH [cm]

All species| 103.1 904 | 51.8 53 59.6 61.7
Pinus sylvestris| 65.1 59.1 | 51.8 53 59.6 61.7
Picea abies| -- -- 358 192 | 292 135
Abies alba| 68.1 751 | 28.1 25 245 164
Fagus sylvatica) 103.1 90.4 36 441 | 34.8 35.6
Carpinus betulus| 49.5 40.9 -- -- -- --
Quercus robur,  -- -- 8.6 -- -- 44 .3




Powierzchnia badawcza 5A

Powierzchnia badawcza 5

100 m

. ! O _' | T
! [ ) (] @) |
o/ o " ”
e | ” | | N
\\\\\ 1\\\\O\\T|\\\ll\.\\\\l\\\,\l\\\\\ I &
i ” N ”
e °° o I
e R S |
O I " @ "
” “ @ i
e P i e
“““““ e R R
I O I I O,
D e o
P o @@ ks 3
e | e | °®
°© & o . | m
o © ¢« * ol
® | |
® e o O ® o
||O\\\\’ \\\\\\\ "\m\u\\\\@“\\\\\\ub \\\\\\\ L2
© P° e o0
e '® e e 11s
”. | ” O
e o° o ®
S N e ||
! ” © | O
Q! ” ! © )
““““ g e 12
. e ooo” e
° ! | @
'~ [ @\J | 1.
ﬁ_u A_o M_o w_o A_o m.oB
€
%o ¢ @ g0 o
) e o | , ”
H ®o @ @ ”
\-.\\~®\\\©\¢,\‘@\\ \l_Aw\\\O;O,\\\Ox\l L 2
© o® ¢ © o ®
PO st o
Q. @ - Q0 . Q- ® - ®llg
o@ooo”oo e ®c%e ¢
Q O.”O . @ O " @)
e T e & .
® U ” | 2
o ®o o o
© e O ! ) W {
e -© L\.l\\l\.l”\‘m\uf\m \f.\l\\yO\-\O &
0@ & o © o8 [I°
p _, hw © ” o
o @
| '@ i
‘0910 -0 g i 18
o o !
| e _© e
© 0 e d ® oo
° o0 . @ - e o o % le
@ O o
° 00" o0, e, @
o ® T s @ ® * |z
® e | . eoe
b e . N %S¢
e . &, L ® &% 1.
o o % o 0% | 409"
” e W oo ®
O | " |
@ .. O g 6 8 0 S
e o * d
o 2 o ° 001
I . Il fl Il — 1 _||0
ﬁ_u ‘__o m_o w_o h_o m.oB

@ Abies alba

@ Abies alba

© Carpinus betulus

© Carpinus betulus

© Fagus sylvatica

© Fagus sylvatica

@ Pinus sylvestris

@ Pinus sylvestris



ol

0¢

w 0g

Powierzchnia badawcza 6

40 50

%0
Abies alba
Fagus sylvatica
Picea abies
Pinus sylvestris
Quercus robur

oL

0c

o

w 0g

Powierzchnia badawcza 6A

e

; O @ ? : N :
o@.@QD t’. o: ‘ :0. 0@0 CS:%C)Qs ‘;..O G) oo.i .\g
2 8 ° e 800 @ P % 4
T|® LR OQ.Q. 77777 o . 7'7‘.6‘1”.*,.””.’

Poa WO Ceq %e oo, o3 %
Pome o P Q-:_..olzp._;.:..'..-:,;bg.
® e : ¢ o0 o ‘ P
o* 39.: o o ® .%.'. : og .8 ©8 %
,,,g?,jo__!__,;.,,,,,c,i ,,,,,, ,.,},,_u,,f,,‘@,.q? 8° @ % ..c_p_'..".

® ®°° % ‘pele ooty § @0
P oo Sl (T e N Y e 0o Je,
I t‘. ***** . ““““ .: :. ””” #59,:,;,,',. """"
® Oy & oo o "‘}'o.. e B R o0
e
@ Abies alba
© Fagus sylvatica
@ Picea abies
@ Pinus sylvestris



100 m

(O Betula pendula
© Fagus sylvatica
@ Picea abies

@ Pinus sylvestris
@ Quercus petrea
O Quercus robur

@ Abies alba
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regular random clustered
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Ripley’s L function
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Diversity of
herbaceous vegetation

Species richness

hannon index

s

Simpson index

Evenness index

El Stand conversion plots El Control plots
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FO rest rege n e rati O n |:| Contraol plots . Stand conversion plots
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Conclusions

1. We found confirmation for positive effects of stand conversion on former
Scots pine plantations.

2. Effect of stand conversion is subtle due to low intensity of management
activities

3. In orther to decrease regularity of trees, furter management practices
could be preceded by simulations of tree distribution patterns using
geostatistical tools (Ripley’s function, g funcion or others)
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