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SUITABILITY OF TEST TREE METHOD
IN ASSESSMENT OF THREAT TO PINE STANDS
POSED BY ARMILLARIA SPP.

Wojciech Szewczyk

Agricultural University of Poznan

Abstract. In the Ztotow Forest District 5 pine stands were selected and in each of which
4 observation plots were established each, consisting of 50 trees growing in clusters. The
study consisted in one count of dead trees per year conducted in observation plots and in
the whole experimental area. Results of the 3-year study showed the applied test tree
method is not suitable in the assessment of threat to age class I pine stands posed by Ar-
millaria fungi.
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INTRODUCTION

Among the known root diseases root rot caused by Armillaria fungi belongs to those
diseases which are difficult to control. It results in the biggest damage in pure spruce or
pine stands at the stage of sapling and pole stage forest. Starting from the times of Har-
tig, who was the first to discover a relationship between Armillaria fungi and dying out
of trees, repeated attempts have been made to develop a method of control of this dis-
ease, so far with no success. Since the early 1990’s studies have been carried out at the
Department of Forest Phytopathology, the Agricultural University of Poznan, connected
with the monitoring of infectious root diseases in age class I (up to 20 years) pine
stands. For observation purposes in experimental areas smaller arecas were established
[Lakomy and Manka 1998, Szewczyk 2005], which consisted of a specific number of
trees and constituting sample plots. This study is an attempt to evaluate observation
plots in pine stands in terms of their suitability in the assessment of threat posed by
fungi of genus Armillaria.

In the Ztotow Forest Districts 5 tree stands of similar area were selected (Table 1), in
each of which 4 observation plots were established, denoted here as a, b, ¢ and d and
each consisting of 50 trees growing in clusters. The investigations in the experimental
plots consisted in the count of dead trees, performed in observation plots and in the whole

Corresponding author — Adres do korespondencji: Dr inz. Wojciech Szewczyk, Department of
Forest Pathology of Agricultural University of Poznan, Wojska Polskiego 71 C, 60-625 Poznan,
Poland, e-mail: wszew(@au.poznan.pl



104 W. Szewczyk

Table 1. A characteristic of observation plots
Tabela 1. Charakterystyka powierzchni obserwacyjnych

Division Forest site type Area Forest age in 2005
Wrydzielenie Typ siedlisk ovslplasu Powierzchnia Wiek (drzewostanu w 2005)

Y P Y ha w latach

13b LMsw 3.08 7

14f BMsw 4.65 8

15¢ BMsw 342 8

161 BMsw 3.09 5

17g BMsw 3.58 5

experimental area once a year and the determination of the cause of trees dying out after
the end of the vegetation season. The study was carried out in the years 2003-2005. The
methodology of observations had been previously developed at the Department of For-
est Phytopathology, the Agricultural University of Poznan [Manka 1953 a, b, 1954,
Lakomy and Manka 1998, Manka and Janczyk 1999].

RESULTS

Dying out of trees caused by infestation with Armillaria ostoyae was found in each
selected experimental plot. In the three years of observations in all the experimental
plots a total of 399 trees died, while for the observation plots it was 70 trees. The inci-
dence of infestation with fungi of genus Armillaria was found to decrease markedly
with the age of stands. Thus in most cases no statistically significant differences were
observed between observation plots and the whole experimental areas in 2005 (Table 3).
Graph 1 presents the percentage of dead trees in individual experimental areas, while
graph 2 presents the same parameter for observation plots. Table 2 gives detailed data

0.7

0.6
£ 13b

14f
= 15¢
16i

17,
7 e

0.5

0.4

0.3

] ...j
]

0.2

Percentage of dead trees
Procent zamartych drzew
N

N

0.1

N

E LA
At e Ea e

AR

Froraeey

I'_'IIEIE'

2004 2005

Years — Lata

Fig. 1. Percentage of dead trees in division in individual years
Rys. 1. Procent zamarlych drzew w wydzieleniach w poszczegdlnych latach
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Fig. 2. Percentage of dead trees in observation plots jointly in individual ex-
perimental areas

Rys. 2. Procent zamartych drzew na powierzchniach obserwacyjnych facznie
w poszczegblnych wydzieleniach

on the percentage of dead trees in individual observation plots. In order to compare the
two structure indexes the test was applied at the level of significance o = 0.05.

Testing results for each observation plot are presented in Table 3. Moreover, an
analysis was also conducted in which losses were calculated for individual observation
plots (a, b, ...), and this number for always referred to the total of the analysed trees, i.e.
200 trees with the percentage of losses in the large plots (Table 4). For this system a test
was conducted to compare the two structure indexes at the level of significance o =
0.05. In such cases no differences are found only in those situations when the number of
dead trees in small plots is zero.

Where n denotes a lack of significant differences between the percentage of dead
trees in a given observation plot and the percentage of dead trees in the whole experi-
mental area (i.e. the variation in losses in a small plot is statistically similar to the losses
found in the large area), r denotes the occurrence of differences

Table 2. Percentage of dead trees in individual observation plots
Tabela 2. Procent zamartych drzew na poszczegdlnych powierzchniach obserwacyjnych

Division — Wydzielenie

{e;f 13b 14f 15¢ 16i 17g

a b ¢ d a b ¢ d a b ¢ d a b ¢ d a b ¢ d
2003 12 1 2 14 0 0 2 0 4 2 4 4 8 2 2 0 10 8 4 0
2004 0 2 0 20 0 0 O 2 4 0 2 2 2 8 4 10 2 2 2
2005 0 0 0 o o0 0 O O O o0 o0 2 4 0 4 1 4 0 2 0
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Table 3. Testing results for each observation plot
Tabela 3. Wynik testu dla kazdej powierzchni obserwacyjne;j

Division — Wydzielenie

{e;f 13b 14f 15¢ 16i 17g

a b ¢ d a b ¢ d a b ¢ d a b ¢ d a b ¢ d
2003 r r r r w n ¥ n ¥ ¥ r r r r ¥ n Fr ¥ ¥ R
2004 n r w r nw n wn n F ¥ nW n ¥ r n F r F F F
2005 n mw m W n W W ®n n BN B ¥ ¥ W F F r n F N

Table 4. Testing results for observation plots jointly within experimental areas
Tabela 4. Wynik testu dla powierzchni obserwacyjnych zebranych tacznie w ramach wydzielen

Division — Wydzielenie

ﬁzs 13b 14f 15¢ 16i 17g
a b ¢ d a b ¢ d a b ¢ d a b ¢ d a b c¢ d
2003 r r r r r
2004 r r r n r
2005 r r r n n

DISCUSSION AND CONCLUSION

Forecasting infestation caused by Armillaria fungi is especially difficult due to the
way they cause infection and propagation. Rhizomorphs growing in the soil and absorb-
ing nutrients from colonized stumps, in which they may live for 40, or even 70 years
[Show and Roth 1978, Kile et al. 1991], pose a threat for a very long time. Age class I
tree stand is characterized by the most dynamic processes of tree growth. Competition
between specimens results in their natural elimination. Stress factors such as e.g.
drought, high temperatures and air pollution play an important role, making trees sus-
ceptible to Armillaria infestation. All these aspects result in a situation when within the
first 20 years after planting the biggest number of trees dies out and the dynamics of the
disease is the biggest [Manka 1998]. The use of observation plots, selected in terms of
the number of trees, randomly distributed in the tree stand, does not always reflect the
situation found in the whole experimental area. It happens sometimes that randomly
selected observation plots are located next to intensively dying trees and do not show
any disease symptoms.

The analyzed observation plots indicate a much higher threat than it is actually
found and the obtained results show the application of observation plots (test trees) to
obtain reliable information on dying out of Armillaria infested trees is not advisable. To
analyze the dynamics of this disease it is necessary to study the whole experimental
areas or, as it was suggested by Lakomy (unpublished data), areas of at least 1 ha. The
lethality of trees caused by fungi of genus Armillaria was decreasing with age, as it was
previously observed by e.g. Morrison et al. [1991] and Szewczyk [2005].
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PRZYDATNOSC’I METODY DRZEW PR(’)BNYCH,W OCENIE ZAGROZENIA
DRZEWOSTANOW SOSNOWYCH PRZEZ OPIENKE

Streszczenie. Na terenie Nadle$nictwa Ztotow wybrano pigé drzewostanéw sosnowych,
w ktorych zalozono po cztery powierzchnie obserwacyjne skladajace si¢ z 50 drzew ro-
snacych w grupie. Prace polegaly na jednokrotnym w ciagu roku liczeniu zamartych
drzew na powierzchniach obserwacyjnych oraz w catym wydzieleniu. Uzyskane wyniki
prac prowadzonych w ciagu 3 lat wykazaly nieprzydatno$¢ stosowania metody drzew
probnych w ocenie zagrozenia drzewostanow sosnowych I klasy wieku przez grzyby ro-
dzaju Armillaria.

Stowa kluczowe: Pinus sylvestris, Armillaria, zagrozenie, drzewostan
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