UM Po
> (@) .
W 2 ActaSci. Pal.

QACTA E Silv. Colendar. Rat. Ind. Lignar. 7(4) 2008, 13-20

PEDUNCULATE OAK ( QUERCUS ROBUR L.)

GROWING IN CONDITIONS OF CLEAR, SHELTERWOOD
AND GROUP CUTTINGS FOLLOWING HORNBEAM-OAK
OLD-FOREST CLEANING CUTTINGS

Roman Jaszczak, Konrad Magnuski, Lechostaw Matys
Pozna University of Life Sciences

Abstract. The paper presents the structure analysis of tihe#ght diameters, heights and
of the biosocial structure of the 39-year old pemlate oak introduced artificially and
growing until 1991 in different conditions createglthree different cuttings carried out in
the hornbeam-oak old-forest growing on the freskedhibroad-leaved forest site. Follow-
ing the removal of the old-forest in winter 1986/@ifoup clear cutting) and in winter
1991/92 (shelterwood cutting), in all three varsatite oak is growing in open space. The
inventory carried out in 2007 showed that in eaabecthe best experimental results were
recorded in the stand with clear cutting (1-Rz)n8gfrom the 2-Rcz and 3-Rg achieved
worse, albeit statistically non-significantly difént, results. However, formally, from the
point of view of mean breast height diameter anightea slightly better situation was re-
corded on the 3-Rg plot, while from the point ofwief the mean biosocial class — on the
2-Rcz plot.

Key words: pedunculate oak, clear cutting, shelterwood ayittimoup clear cutting, breast
height diameter structure, height structure, biéatructure, tree number, productivity

INTRODUCTION

The paper presents results of the stage investigaton the number, thickness,
height and biological structure of the peduncutsik on experimental plots of the De-
partment of Forest Management of Pazkmiversity of Life Sciences. The history of
these investigations goes back to 1967 when, ioralbleam-oak stand which was grow-
ing on a mixed fresh broad-leaved forest site,ehypes of fellings were performed
(clear, shelterwood and group clear cutting) amddtiree species (including peduncu-
late oak) were introduced artificially. The aim thie performed experiments was to
determine stage changes of growth parameters gftithé species in order to assess
which of the applied types of felling creates thesstbconditions for the growth of this
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species. So far, results of inventories carriedimyears 1967, 1968, 1969, 1973, 1986,
1991 and 1996 have been published [Magnuski 19926,IMagnuski and Matys 1988,
1994, Magnuski et al. 1999]. After twenty yearstlod experiment, the old-forest was
removed from the plot with the clear cutting andugr clear cutting and after twenty
five years — from the surface with shelterwoodingttin other words, in the case of the
plot with the group clear cutting, oak has now bgeswing without any shelter of the
old-forest for twenty years and, in the case ofghelterwood cutting plots — for fifteen
years. In 1995, in the case of all experimentalaveis, thinnings were carried out for
the first time removing from 29.2% (group cleartmg) to 52.9% (clear cutting) of
trees [Magnuski et al. 1999].

METHODOLOGY

Field works were conducted in the autumn of 200@nduwhich on three 10-are
plots randomly selected within each of the examihguks of fellings, the following
measurements were made: breast height diametaistofes with 1 mm accuracy and
biosocial position of each tree according to Krafissification, the height of every
fourth randomly selected tree rounded to 0.5 m.

Measurement results were collated according toesessgemploying 1 cm ranges for
tree thicknesses and 1 m ranges for tree heighdnMalues were calculated for: breast
height diameters, height and biosocial classeselkas their standard deviations and
coefficients of variation. Comparisons of differescof means of the above-mentioned
three traits were carried out with the assistarideestandard error of the difference of
two means. The numbers of trees within the conseriraft classes as well as in the
layer of the main and secondary stands were datedriior each of the experimental
plots. On the basis of the breast height diametescsections, oak productivity in each
of the experimental treatments was determined.

The following designations were employed for indixél experimental plots: 1-Rz —
the plot after clear cutting; 2-Rcz — the plot af@elterwood cutting and 3-Rg — the
plot after group clear cutting.

RESULTS

Data concerning tree losses in individual experiemeatments during the period
of 11 years are presented in Table 1. It is evifiemh this table that in the case of two
experimental variants (1-Rz and 3-Rg), respectively (11.3%) and 28 (17.6%) trees
were lost. On the other hand, in the case of plat2, no change in the number of trees
was recorded in the discussed period.

Table 2 collates major oak characteristics assediatith its examined structures.
It is apparent from the presented data that thkdsigmean breast height diameter and
height were determined in the 1-Rz treatment (1&®20and 16.94 m, respectively),
while the lowest ones (12.80 cm and 12.44 m, rdgmdy) — in variant 2-Rcz. The
calculated values of the coefficient of variatidrow that the variability of these traits
was the lowest in treatment 1-Rz and the highesairant 3-Rg. In the case of the tree
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Table 1. Number of trees and their losses duriegptiriod of 11 years in individual experimen-

tal treatments

Tabela 1. Liczba drzew i ich ubytek w okresie Itwigposzczegdinych wariantachssadczenia

Experimental variant

ltem Wariant déwiadczenia
Wyszczegolnienie

1-Rz 2-Rcz 3-Rg
Number of trees in 1996, pieces 177 151 216
Liczba drzew w 1996 roku, sztuki
Number of trees in 2007, pieces 157 151 178
Liczba drzew w 2007 roku, sztuki
Number of dead trees during the period of 11 ygaeses 17 0 38
Liczba drzew wydzielonych w okresie 11 lat, sztuki
Index of tree loss, % 11.3 0.0 17.6

Wskaznik ubytku drzew, %

Table 2. Stand taxation traits in individual expegital treatments
Tabela 2. Cechy taksacyjne drzewostanéw w poszazggfdwariantach daviadczenia

Experimental variant

Item Wariant déwiadczenia
Wyszczeg6lnienie
1-Rz 2-Rcz 3-Rg
2007 year
Rok 2007
Mean breast height diameter, cm 16.20 12.80 13.87
Przecitna piesnica, cm
Standard deviation, cm 3.97 4.24 551
Odchylenie standardowe, cm
Coefficient of variation, % 24.51 33.13 39.76
Wspétczynnik zmienngei, %
Mean height, m 16.94 12.44 12.78
Przecétna wysoké¢, m
Standard deviation, m 2.57 2.31 2.34
Odchylenie standardowe, m
Coefficient of variation, % 15.17 18.61 26.13
Wspétczynnik zmienngei, %
Mean Kraft class 2.68 2.90 3.01
Przecitna klasa Krafta
Standard deviation 1.35 1.38 1.40
Odchylenie standardowe
Coefficient of variation, % 50.32 47.39 46.72

Wspétczynnik zmienngei, %

biosocial position, the best mean Kraft class weternined in the trees from variant
1-Rz (2.68), while the worst — in treatment 3-Rg0{3. The variability of this trait
was the highest in treatment 1-Rz (coefficient afiation — 50.32%) and the lowest —

in variant 3-Rg (coefficient of variation — 46.72%)
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Table 3 presents the structure of the oak bredghhdiameter in individual ex-
perimental treatments. It is evident from this ¢atat in the case of 1-Rz and 3-Rg
variants the degree intervals of the breast halgeter were identical — from 5 to 27
cm, although in the 1-Rz variant no trees in thgree equalling 7 cm were found. In
the case of the 1-Rz treatment, it is the distitutvith the majority of trees in average
degrees (from 11 to 21 cm — their total proport@wnounts to 75.8%) which indicates
the distribution close to normal, whereas in thRdlvariant — 79.7% of trees were as-
signed to the breast height diameter degree fréonl® cm, which indicates a left-sided
asymmetry, i.e. a positively oblique distributiddn the other hand, the breast height
diameter structure in the 1-Rcz variant is charésg#d by the smallest range of the
distribution (from 5 to 25 cm) with the highest roen of trees found in the interval
from 5 to 15 cm. Their total proportion amounted’&1%, which indicates a left-sided
asymmetry, i.e. a positively oblique distribution.

Table 3. Number of trees in breast height diamstgrees
Tabela 3. Liczba drzew w stopniach grédigiersnicowej

Experimental variant

Breast height diameter Wariant déwiadczenia

degree
Stopier grubdci pier- 1-Rz 2-Rcz 3-Rg
snicowej - - -
e Sk % Gk %® Gk %
5 1 0.6 3 2.0 10 5.6
7 16 10.6 16 9.0
9 7 4.5 24 15.9 30 16.8
11 17 10.8 28 18.5 18 10.1
13 25 15.9 30 19.9 27 15.2
15 27 17.2 20 13.2 16 9.0
17 30 19.1 10 6.6 17 9.5
19 19 121 8 53 18 10.1
21 18 11.5 7 4.6 8 4.5
23 8 5.1 3 2.0 6 34
25 4 2.6 2 14 9 5.1
27 1 0.6 3 1.7
Total 157 100.0 156 100.0 178 100.0

Razem

The comparison of differences of mean breast healgmeters using the standard
error of the difference of two means (P = 0.95)dates that between treatments:

1-Rz and 2-Rcz #16.20-12.80= 3.40 > 0.92 — the differencesgnificant,

1-Rz and 3-Rg #16.20-13.87= 2.33 > 1.40 — the differencesgynificant,

2-Rcz and 3-Rg #12.80-13.87=1.07 < 1.76 — the differencensn-significant.
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Therefore, it is evident that, in the case of theambreast height diameter, there is no
statistically significant difference between theesmental variant with the shelterwood
cutting (1-Rcz) and group clear cutting (3-Rg). tha other hand, such comparison be-
tween the clear cutting (1-Rz) and the remaining types of fellings (2-Rcz and 3-Rg)
demonstrated a statistical significance of diffeeenof mean breast height diameters.

Table 4 presents the oak height structure in iddiai experimental treatments. It is
evident from the presented data that the highesieraf height was observed in the
stand from plot 1-Rz — from 7 to 22 m, while theadlest range — in variant 2-Rcz —
from 7 to 17 m. No dominant degrees of height caulistinguished in the 3-Rg variant.
On the other hand, in the case of the 1-Rz treatmaggority of trees occur in the inter-
vals from 15 to 19 m (total proportion — 74.2%),il&hin the 2-Rcz variant — in the
intervals from 9 to 15 m (total proportion — 79.5%herefore, it is evident that the

Table 4. Number of trees in height degrees
Tabela 4. Liczba drzew w stopniach wysé&tio

Experimental variant
Wariant déwiadczenia

Height degree
Stopigi wysokdaci 1-Rz 2-Rcz 3-Rg
m
Sud % Sk % e %
4-5 1 2.3
5-6
6-7 2 4.5
7-8 1 2.6 2 5.1 2 45
8-9 1 2.6 3 6.8
9-10 5 12.8 1 2.3
10-11 3 7.7 5 11.4
11-12 1 2.6 5 12.8 2 4.5
12-13 1 2.6 7 18.0 4 9.1
13-14 2 51 6 154 8 18.2
14-15 1 2.6 5 12.8 3 6.8
15-16 4 10.2 2 5.1 6 13.7
16-17 6 15.3 3 7.7 4 9.1
17-18 11 28.2 3 6.8
18-19 8 20.5
19-20 2 5.1
20-21 1 2.6
21-22 1 2.6
Total 39 100.0 39 100.0 44 100.0
Razem
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2-Rcz variant is the closest to the normal distidny while the 1-Rz variant indicates
a right-sided asymmetry, i.e. a negatively oblidistribution.

The comparison of differences of mean breast haigirheters using the standard
error of the difference of two means (P = 0.95)dates that between treatments:

1-Rz and 2-Rcz #16.94-12.44= 4.50 > 1.10 — the differencesgnificant,

1-Rz and 3-Rg #16.94-12.78= 4.16 > 1.30 — the differencesgynificant,

2-Rcz and 3-Rg #12.44-12.78= 0.34 < 1.26 — the differencensn-significant.

Hence, it is clear that in the case of the meaghtdhere was no statistically sig-
nificant difference between the experimental treathwith the shelterwood cutting (2-
-Rcz) and group cutting (3-Rg). On the other hahd type of comparison between
clear cutting (1-Rz) and the remaining two typesuaiting (2-Rcz and 3-Rg) revealed
a statistical significance of differences of meaights.

The proportion of different oak biosocial classesridividual experimental treat-
ments is presented in Table 5. It is clear frors Trable that the stand in the treatment
with group clear cutting (1-Rg) exhibited the leadivantageous biological structure —
only 65.1% of trees were assigned to the main stahie 34.9% were classified as
dying or dead trees. On the other hand, the treatmith the clear cutting (1-Rz) was
characterised by the most advantageous biosocialtsie as 73.9% of trees were as-
signed to the main stand and 26.1% to the secorsdangl. In the case of all the three
variant of the experiment, most oak trees weregassi to dominant trees (2nd Kraft
class) — from 39.7% (2-Rcz) to 43.3% (1-Rz) of ¢tee

The comparison of differences of mean Kraft classsg the standard error of the
difference of two means (P = 0.95) indicates tletvieen treatments:

Table 5. Number of trees in biological classes
Tabela 5. Liczba drzew w klasach biologicznych

Experimental variant
Wariant déwiadczenia

Biological class

Klasa biologiczna 1-Rz 2-Rez 3-Rg
Sk % Sk %® e %

1 26 16.6 19 12.7 17 9.5
2 68 43.3 60 39.7 75 42.1
3 22 14.0 26 17.2 24 135
Total 1-3 116 73.9 105 69.6 116 65.1
Razem 1-3

4 12 7.6 13 8.6 14 7.9
5 29 18.5 33 21.8 48 27.0
Total 4-5 41 26.1 46 30.4 62 34.9
Razem 4-5

Total 1-5 157 100.0 151 100.0 178 100.0
Razem 1-5
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1-Rz and 2-Rcz#2.6815-2.9038= 0.2223 > 0.2204 — the differencesignificant,
1-Rz and 3-Rg #2.68-3.01 = 0.33 > 0.30 — the differencedgnificant,
2-Rcz and 3-Rg #2.90-3.01=0.11 > 0.30 — the differencensn-significant.

Therefore, it is clear that in the case of the mkmft class, there was no statisti-
cally significant difference between the experina¢riteatment with the shelterwood
cutting (2-Rcz) and group cutting (3-Rg). On thaesthand, this type of comparison
between clear cutting (1-Rz) and the remaining tyyes of cutting (2-Rcz and 3-Rg)
revealed a statistical significance of differenoémean biosocial classes.

RECAPITULATION

Following removal cutting during the discussed peérithe young oak generation, in
all experimental treatments, grew in the sheltemvootting (2-Rcz) and group cutting
(3-Rg) without any shelter. The structure analydishe selected traits — breast height
diameters, heights and Kraft classes — revealddithaach case, the best experimental
results were obtained, as in year 1995 [Magnus#l.et999], by the stand on surface 1-
-Rz. The stands from the 2-Rcz and 3-Rg surfaceweth worse but, simultaneously,
statistically non-significantly different from eadfther, results. However, formally,
from the point of view of mean breast height diagn@ind height, a slightly better situa-
tion occurred on the 3-Rs plot and of the meanduias position — on the 2-Rcz plot. In
comparison with 1996, it can be said that at thesgnt time, growth and development
of oak in both variants (2-Rcz and 3-Rg) are atralar level.
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DAB SZYPULKOWY (QUERCUSROBURL.) ROSNACY W WARUNKACH
REBNI ZUPELNEJ, CZESCIOWEJ | GNIAZDOWEJ
PO CIECIACH UPRZ ATAJACYCH STARODRZEW GRABOWO-D EBOWY

Streszczenie Praca przedstawia analistruktury piegnic, wysokdci i biosocjalnej 39-
-letniego @bu szyputkowego, wprowadzonego sztucznie i wzrastgp do 1991 roku
w odmiennych warunkach stworzonych przez trzngdebnie wykonane w starodrzewiu
grabowo-@bowym, rosacym na siedlisku lasu mieszanegmiezego. Po usurciu sta-
rodrzewu zim 1986/87 roku @bnia gniazdowa zupetna) i zi#ml991/92 roku @hnia
czgéciowa) dib wzrasta we wszystkich trzech wariantach na ogygrzestrzeni. Inwen-
taryzacja z 2007 roku wykazatze w kazdym wypadku najlepsze wyniki éwiadczenia
uzyskat drzewostan na powierzchnigbmia zupetra (1-Rz). Drzewostany z powierzchni
2-Rcz oraz 3-Rg majwyniki gorsze, a jednocgeie statystycznie nieistotnie nde mk-
dzy sol — formalnie jednak z punktu widzenia przgeej piegnicy i wysokaci nieco
lepsza sytuacja jest na powierzchni 3-Rgredniej klasy biosocjalnej na powierzchni
2-Rcz.

Stowa kluczowe:dab szyputkowy, ¢bnia zupetna,gbnia czsciowa, kbnia gniazdowa
zupetna, struktura pigmic, struktura wysokei, struktura biosocjalna, liczba drzew, pro-
dukeyjnai¢
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