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Under laboratory conditions aspen wood (Populus tremula L.) was subject to the action of
selected fungi causing brown, white, soft rot and mould growth. Fungus action lasted 4, 8, 12 and
16 weeks, wood samples were take 5, 10 m high from the butt end. Sample mass decrement was
taken as the basic criterion for the assessment of wood rot degree. The dynamics of wood
destruction under the action of brown and white rot fungi was also determined.

INTRODUCTION

Basic literature shows that the wood of fast growing trees, especially in the
early stage of development is usually characterized by the low degree of
resistance to biotic factors. Among others, poplar wood (Populus sp.) and aspen
wood (Populus tremula L.) [11, 15] belong to that kind. One of more interesting
properties of poplar wood (Populus sp.) is its resistance to the Lyctus sp. larva
feeding [11]. Aspen trees grow all over Europe, having the widest range
amongst poplars and appearing as the addition in pine and spruce forest. It
requires loamy soil. In specialists’ opinion it is of great importance for land
reclamation e.g. for afforestation of dumps and excavations [2]. The wood of
this species as not a heart-wood, can be used for different purposes. It can stand
for raw material for the pulp and paper industry, mill-board industry, construc-
tion wood-work and some other applications in the building industry [3, 5, 7,
9, 10, 12, 14, 20, 21, 25, 28]. This paper presents the results of laboratory

* research carried out within the statutory activity of the Institute of Chemical Wood
Technology.
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investigations carried out on aspen wood resistance to the action of various
settling and rotting fungi.

MATERIALS

The materials for research was aspen wood (Populus tremula L.) obtained
in the later half of summer from the land after agricultural cultivation, located
30 km north of Poznan. For research purposes, three trees were felled, having
40 cm in diameter at a hight of 1.25 m. The trees were about 30 years old. From
the wooden logs two rollers were cut out, each 1.0 m long, at a height of 5.0 and
10.0 m from the butt end. From the log parts near the circumference square
timber of about 5%5 cm cross-section was cut out. Square timber was subject
to natural drying in the open air, under the roof, for about six months.

RESEARCH METHODS

DETERMINATION OF WOOD DENSITY

The density of wood under investigation was determined by means of
stereometric method [15]. The mean value was calculated from 12 measure-
ments.

DETERMINATION OF WOOD RESISTANCE TO FUNGI ACTION

The square timber described in the chapter 2, was used to make strips of
30x30 mm cross-section, later used for the preparation of 10 mm long samples
for mycological tests. Nominal sample size was equal to 30x30x10 mm. Sam-
ples, properly marked and dried to the solid substance at a temp. 50- 60°C and
about 100 hPa air pressure were weighed with the accuracy of 0.001 g and left
in the laboratory room, loosely arranged on the polyamide net.

The resistance of samples to the fungi action was determined in the relation
to the following species:

— Coniophora puteana (Schum. ex. Fr.) Karst. - Ebersw. 15 graft, brown rot
fungus;

— Coriolus versicolor (L. ex. Fr.) Quel. (= Trametes versicolor L. ex. Fr. Pilat)
- Ebersw. 214 graft, white rot fungus;

— Aspergillus niger van Tieghem - fungus causing mould growth on wood
and any other materials;

— Chaetomium globosum Kunze - soft-rot fungus;

— Paecilomyces varioti Bainier - soft rot fungus.

Pure cultures of the brown- and white rot fungi came from the Pure Culture
Collection of the Wood Protection Department of the Agriculture University in
Warsaw and were obtained through the kindness of its head, professor
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J. Wazny and by courtesy of W. Kotowska, M.sc. The soft rot and mould fungi
were delivered from the Institute of Fermentation Technology and Microbio-
logy of the Engineering College of L6dz. Nutrient medium for the brown- and
white rot fungi was agar water solution with the addition of malt extract
whereas the soft rot and mould fungi have perlite substrate with the addition
of mineral salt water solution acc. to Czapek-Dox. After double sterilization in
the water steam jet, thus prepared samples were placed in the Kolle flask on
proper nutrient media provided with previously cultured mycelium of appro-
priate test fungus. Samples were placed in flasks in groups of four, on spacers
prepared from 2 mm diameter glass rod. The flasks with samples were stored
in the following conditions: the brown and white rot fungi were kept in a room
at a controlled temperature of 22 + 1°C and air relative humidity of 75 + 5%;
the soft rot and mould fungi were kept in incubators at a temp. 28 £ 1°C and
air humidity of 90 e 95%. Time of keeping flasks with samples under such
conditions was equal to 4, 8 and 12 weeks, whereas the Chaetomium globosum
and Aspergillus niger were kept for 16 weeks. After that time samples were
removed from the flasks, cleaned, weighed, predried in the open air for 48
hours, dried to the solid substance at a temperature of 50 « 60 °C and air
pressure of about 100 hPa, and weighed once again with the accuracy up to
0.001 g. There were 12 samples per each group. Humidity and mass decre-
ments were determined, depending on the place of sampling, species and action
time of the test fungus.

RESULTS

WOOD DENSITY

Results shown in Table 1 indicate that wood density of aspen being tested,
was equal to 470 and 495 kg/m3 depending on the sampling place.

Table 1
Tabela 1
Aspen wood density in dependense upon height of sampling
Gestosé drewna osiki w zaleznosei od wysokosci od poziomu gruntu
Height from the ground Density Standard deviation Variation coefficient
level Gestosé Odchylenie Wspélezynnik
Wysoko&é od poziomu standardowe zmiennosci
gruntu

45-55m 470 kg/m® +31 kg/m® 7%
95-105m 490 kg/m® +21 kg/m® 4%

Index of refferences significance md = 2, difference unsignificant
Wskaznik istotnosci réznic md = 2, réznica nieistotna

Statistical analysis did not show significant differences with coefficient of
variation lower than 7%. According to the literature, average density of poplar
wood is within the range of 430-520 kg/m3 [11, 13, 15]. The results obtained do
not differ from most common values.
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RESISTANCE TO FUNGUS ACTION

The brown- and white rot fungi

On the basis of mass changes under action of brown and white rot fungi
(Table 2), aspen wood subjected to tests has to be numbered among short-life
woods. This confirms the basic opinion about that property of Populus wood [2,
3, 11, 13]. The white rot fungus, Coriolus versicolor was more active species.
This is a fungus, growing extremely well on the wood of decinous trees [22].
Among ten various test fungi, Coriolus versicolor proved to be the most active
during tests of natural durability of Mesua nagassarium (Burm. f.) Kosterm
wood, recognized in India as very resistant to fungus action [1]. Coniophora
puteana, as species specialized in the rot of softwood [24], was not so conductive
to the rot of tested aspen wood.

Table 2
Tabela 2
Effect of brown- and white rot fungi on moisture content and mass changes of aspen wood in de-
pendence upon place of sampling and time of exposition to the fungus activity
Wplyw grzybéw rozkladu brunatnego i bialego na wilgotnoéé i zmiany masy drewna osiki w za-
leznoéci od wysokoéci od poziomu gruntu i ezasu dzialtania grzybéw

Height from | Time of Wood Mass lost Rate of wood
Test the gruond | exposition | moisture Ubytek wagi decay
fungus level to the content Mean | Standard Variation Szybkos¢
Wysokos¢ fungus Wilgotno$¢ | §rednia| deviation coefficient rozktadu
od poziomu |  activity drewna Odchylenie | Wspétezynnik
Grzyb gruntu Czas standardowe | zmiennosci
testowy dziatania
grzyba
| m week tyg. % %lday %o/dz.
Conio- 5 4 61,5 14,7 11 7,0 0,525
phora 8 70,6 19,9 2.0 10,0 0,355
puteana 12 93,2 21,2 2.1 10,0 0,252
10 4 60,9 16,6 1,7 10,0 0,592
8 75,2 19,1 1,6 8,0 0,341
12 94,7 20,9 2,0 10,0 0,248
Coriolus 5 4 38,9 3,0 1,6 53,0 0,107
versicolor 8 43,8 17,6 5,4 31,0 0,314
12 65,5 33,4 3,5 10,0 0,397
10 4 41,6 4.8 2,7 56,0 0,200
8 46,3 21,2 8,8 42,0 0,318
12 85,6 39,1 13,1 34,0 0,465

The test brown- and white rot fungi used in investigations, distinctly
differed in the rate of aspen wood rot with the passing of time. That rate in
case of brown rot fungus (Coniophora puteana) was big in first four weeks of
testing, then it greatly diminished, just like it was found in case of spruce wood
exposed to the action of the same fungus [19]. The opposite effect was observed
in case of white rot fungus (Coriolus versicolor). The rate of wood rot for that
species calculated for the whole 12-week period was almost four times bigger
from the rate established in the first 4-week period.
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The soft rot and mould-fungi

Among soft rot fungi, Chaetomium globosum was extremely active, causing
over 14% rot of aspen wood within 16 weeks. Those quantitative changes are
similar to those, found by Seifert [23] in his research on the influence of that
fungus upon changes in chemical constitution of beech wood (Fagus silvati-
calL.)

Table 3
Tabela 3
Effect of soft rot fungi upon moisture content and mass changes of aspen wood in dependence of
place sampling and time of exposition to the fungus activity
Wplyw grzybéw rozktadu szarego na wilgotnoéé i zmiany masy drewna osiki w zaleznosci
od wysokosci od poziomu gruntu i czasu dzialania grzybéw

Height from Time of Wood Mass lost
Test the gruond exposition to moisture Ubytek wagi
fungus level the fungus content Mean Standard Variation
Wysokos¢ Srednia deviation coefficient
Grzyb od poziomu Czas dziafania Wilgotnos¢ Odchylenie | Wspélczynnik
testowy gruntu grzyba drewna standardowe zmiennosci
m week tyg. %
5 4 211,7 10,9 3,2 29
. 8 219,8 11,9 0,9 8
S 12 196,1 12,8 3,2 25
& 3 16 143,1 13,8 2,1 15
T3 10 4 234,1 12,4 2,1 17
5SS 8 230,5 12,6 2,0 16
12 190,7 12,9 3,8 29
16 12 14,3 1,3 9,4
5 4 139,0 0,9 0,6 67
= 8 187,56 0,6 0,6 22
;:i. 12 173,0 0,9 0,9 15
8 10 4 205,1 0,6 0,6 60
g § 8 2057 0,7 0,7 37
] 12 145,4 0,6 0,6 24

During tests Aspergillus niger, a fungus recognized as species of small
cellulolytic activity [8, 26], showed its wood rotting ability. After 12 weeks of
its action mass decrements in aspen wood samples exceeded 8%. It can confirm
the previous observation, that Aspergillus niger, under favourable conditions,
can cause qualitative and quantitative changes in any other species. The lowest
activity in aspen wood rotting was found in case of Paecilomyces varioti fungus.
According to some authors [4, 16, 17, 18] the Paecilomyces sp. fungi belong to
the group of soft rot perpetrators, i.e. to the species which restrainedly decay
the wood substance. Here it is worthy to mention the observation of Wolf and
Liese [26] that different species of the Asco- and Deuteromycetes can cause
different effects, depending on the external conditions. Some of those fungi,
responsible for the effect of mould, under favourable conditions, can cause
slight, surface rot of the wood and its deep colouring, or even symptoms similar
to those of soft rot. It is difficult to define the border line separating soft-rot
fungi from species causing mould. Wazny [27] is of similar opinion.
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It should be underlined that all test fungi of the Asco- and Deuteromycetes
very quickly covered the tested samples of aspen wood, and Aspergillus niger
was particularly active. That species totally covered the whole surface of
samples within 3 days from the test beginning.

Table 4
Tabela 4
Effect Aspergillus niger and Trichoderma viride fungi upon moisture content and mass changes
of aspen wood in dependence of place sampling and time of exposition to the fungus activity
Whlyw grzybow Aspergillus niger i Trichoderma viride na wilgotnosé i zmiany masy drewna
osiki w zaleznosci od wysokosci od poziomu gruntu i czasu dziatania grzybow

Height from Time of Wood Mass lost
Test the gruond exposition to moisture Ubytek wagi
fungus level the fungus content Mean Standard Variation
Wysokos¢ Srednia deviation coefficient
Grzyb od poziomu Czas dziatania Wilgotnosé Odchylenie | Wspéltczynnik
testowy gruntu grzyba drewna standardowe zmiennosci
m week tyg. %o
5 4 151,2 0,2 0,4 200
8 173,8 1,15 1,9 164
= 12 146,7 4,2 1,0 247
5 16 163,5 8,0 1,3 16,6
3% 10 4 176,2 0,3 0,9 300
a3 8 183,5 0,3 0,3 113
12 181,6 3,6 1,2 32,5
16 153,0 8.4 1,6 18,6
5 4 139,0 0,2 0,7 350
g 8 99,9 2,6 2,7 106
S 12 16,3 2,6 L7 65
3 10 4 194,3 1,2 3.1 258
£3 8 97,3 2,6 2,5 95
S5 19 56,3 5,7 41 72
REASSUMPTION

Aspen wood (Populus tremula L.), the species characterized by its fast
growth, is easily susceptible to the action of fungi causing different types of
rot. Dynamices of destruction by the Coniophora puteana, the brown rot fungus,
is decreasing from 0.5% mass decrement a day within the first month, up to
0.25% a day within the following three months. The rate of rot of this wood
under the action of Coriolus versicolor, a white rot fungus, distinctly grows as
the time passes. The aspen wood is also susceptible to the decay caused by
soft-rot fungi; it also easily and quickly suffers overgrowth by Aspergillus niger,
with simultaneous symptoms of wood substance decay caused by that fungus.

Statistical analysis of results obtained shows that there are no significant
differences in susceptibility to the action of fungi of the wood taken 5 and 10
m high from the butt end. Thus observed low resistance of aspen wood to the
fungus action indicates the necessity of its improving by use of chemical
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fungicides, especially when that wood is to be used at even small risk of activity
of biological destructive factors.

Received in April 1995

REFERENCES

l.Balsundran A, Nazma Gnanahoran R.: Wood of Desua nagassarium (Burm.f.)
Kosterm.-its natural resistance of decay fungi. Mater. u. Organ., 1985, H. 3, s. 215-220
.Bugata W. Drzewaikrzewy. PWRIL, W-wa, 1979, ss. 594.
.Cartwright K. St. G, Findlay W.P. K. Decay of timber and its prevention. London,
1946.
4. Courtois H. Beitrige zur Frage holzabbauender Ascomyceten und Fungt imperfecti.
Holzforsch., 1963, nr 17, s. 176-183.
-Dix B, Roffael E.: Halbzellstoffe nach dem NSSC-Verfahren aus Pappelholz. Holz Roh-u.
Werkst. 1989, Jg 47, H. 11, s. 437-445.
Dix B., Roffael E.: Sulfatzellstoffe aus Pappel- Industrieholz. Holz Roh-u Werkst. 1989,
Jg47,H. 9, ss. 372.
7.Dix B., Roffael E.: NSSC-Halbzellstoffe aus Pappel- Industrieholz. Holz Roh-u Werkst,
1989, Jg 47, H. 9, ss. 364.
8.Fossiatova O. Plisne a vlaknite houby v technicke mikrobiologii. Nakl. Tech. Literat,
Praha 1979, ss. 256.
9.Foherst G.W.: Performance of oak-cottonwood bonded with a softwood playwood phenolic
during 10 years of external exposure. For.Prod. J., 1985, Vol. 35, No 4, s. 27-30.
10.Gertjejansen R, Schmidt E, Ritter D.: Assessment of preservative-Treated
aspen waferboard after 5 years of field exposure. For. Prod. J., 1989, Vol. 39, nr 4, s. 15-19.
11.Giordano G.: Pappelholz, ein begehrter Rohstoff der Plattenipdustrie. Holz-u.Moebelind.,
1988, nr 12, ss. 1230.
12.Joesifov N, Vlceva L.: Atmosferoustojcivost na ploci ot drvesni castici ot topolova
drvesina pri estestveni uslovija. Gorsko Stop. Gorska Prom., 1986, nr 11, s. 13-15.
13.Kollmann F.: Technologie des Holzes und der Holzwerkstoffe. B. I, Spr.-Verl., 1951, ss.
1050.
14. Kovacs Z, Szabo L: A nyarfa alkalmazasanak lehetosege az ablakprofilok kozeprete-
geiben. Faipar 1989, nr 12, s. 353-356.
15.Krzysik F.: Nauka o drewnie. PWN, Warszawa 1974, ss. 353.
16. Liese W.: Die Moderfiule, eine neue Krankheit des Holzes. Naturwiss. Rundsch., 1959, 12,
3. 419-425.
17.Liese W,Eckstein D.: Untersuchungen iiber das gleichzeitige Wachstum von
Moderfiulepilzen in Buchenholz. Mater. u. Organ., T. 2, z. 3, s.215 - 228.
18.Liese W.und H.v. Pechm ann.: Untersuchungen iiber den Einfluss von Moderfiulepilzen
auf die Holzfestigkeit. Forstwiss. Centralbl. 1959, 78, s.271 - 279.
19.Lutomski K.: Changes in chemical composition of spruce solid wood and spruce cardboard
under the influence of Coniophora puteana, (Schum. ex Fr.) Karst. fungus. Fol. Forest. Pol.
Ser. B, 1991, z. 22, s. 31-42,
20.Morley P. Corrugated waferboard: strong, flexible, economical. For. Ind. 1989, Vol. 116,
or 4, ss. 30.
21.Patt R, Kardsachia O., Mix N.: Uber die Eignung von Pappelholz zur
Zellstoffherstellung nach dem ASAM - Verfahren. Holz-Zentralbl., 1989, Jg. 115, nr4, s. 21-22,
26.
22. Seifert K: Chemischer Abbau der Buchenholz-Zellwand durch den Weissfaulepilz
Polystictus versicolor (Linn.)Fr. Holz als Roh-u. Werkst., 1966, T. 24, z. 3, s. 84-86.
23. Seifert K.: Die chemische Verinderung der Buchenholz-Zellwand durch Moderfiule
(Chaetomium globosum Kunze). Holz als Roh-u.Werkst., 1966, T. 24,z.5,8. 185-8.

W b2

w

o



92 K. LUTOMSKI

24.Seifert K.:Die chemische Verianderung der Holzzellwand- Komponenten unter dem Einfluss
pflanzlicher und tierischer Schadlinge. I1. Mitt. Abbau von Pinus silvestris L. durch Coniop-
hora cerebella Pers. Holzforsch., 1962, T. 16, s. 102-113.

25.Wéjcik M.E, Blankenhorn P.R, Labosk y P., Jr.: Comparison of red maple
(Acer rubrum L.) and aspen (Populus grandidentata Michx.) 3-layered flakeboards. Wood a.
Fib. Sci. 1989, vol. 21, nr 3, s. 306-312.

26.Wolf F.,Liese W.: Zur Bedeutung von Schimmelpilzen fiir die Holzqualitit. Holz als Roh-u.
Werkst., 1977, nr 35, s. 53-57.

27.Wazny J.. Badania nad wystepowaniem "rozkladu plesniowego" drewna w Polsce. Zesz.Nauk.
SGGW Warszawa, z. 14, s. 51-64.

28.Zlatanov S.:Poracionalno da vkljucim trepetlikata v drvoproizvedstvoto. Gorsko Stop.
Gorsko Prom.. 1986. nr 8. s. 9-11.

LABORATORYJNE BADANIA NAD ODPORNOSCIA DREWNA OSIKI
(POPULUS TREMULA L.) NA DZIALANIE GRZYBOW.

Streszczenie

Prébki drewna osiki (Populus tremula L.) w wieku 30 lat pozyskanej z gruntéw porolnych
polozonych w odleglosci okoto 30 km na péinoc od Poznania, poddanoe dzialaniu 6 réznych gatunkéw
grzybéw powodujacych rozktad drewna typu brunatnego, bialego i szarego (plesniowego ). Prébki
wycieto z wysokoéci 5 i 10 m od odziomka, czas dziatania grzybéw wynosil 4, 8, 12 i 16 tygodni.
Na podstawie ubytkéw masy stwierdzono szczegélnie wysoka podatnosé drewna osiki na dziatanie
grzyba Coriolus versicolor, gatunku bedacego sprawca biatego rozktadu drewna. Grzyb ten
wyréznil sie takze rosnaca szybkoscig rozkladu drewna. Drewno osiki okazalo sie takze bardzo
podatne na dzialanie grzybéw rozkladu szarego, w tym réwniez grzyba Aspergillus niger, ucho-
dzacego jako gatunek o niskiej aktywnosci celulolitycznej. Nie stwierdzono istotnych réznic w
podatnoéci na dziatanie grzybéw drewna pochodzacego z réznych wysokosci od odziomka.
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