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Decomposition of Cell-wall Components of Wood of Diospyros embryopteris Pers. by
Hexagonia polygramma Mont.

Schlüsselwörter
(Sachgebiete)
Holzbefall

Abbau von Zellwand-Komponenten von Ebenholz (Diospyros embryopteris} durch den
Weißf äulepilz Hexagonia polygramma

Cellulosegehalt

Durch Hexagonia polygramma wird Ebenholz in beträchtlichem Ausmaß abgebaut. Bei 4 Monate
dauerndem Kolleschalen-Versuch verwertet der Pilz etwa 17,8% der Holocellulose und etwa
32,5% des Lignins des Holzes. Feuchtigkeitsgehalt und Alkalilöslichkeit des befallenen Holzes
steigen um 52,8% bzw. 86,8%. Der Pilz kann zu den Weißfäulen gerechnet werden.

Alkalilöslichkeit
Ligningehalt
Ebenholz
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Summary
Hexagonia polygramma caused considerable amount of decomposition of Diospyros embryopteris
wood. During four months of experimental period, the fungus was able to utilize about 17.8 and
32.5 percent of holocellulose and lignin of host wood respectively. The moisture Content and alkali
solubility of the decayed wood increased by 52.8 and 86.8 percent respectively. The fungus proved
to be a white-rot one.

Zusammenfassung

Introduction
It has been reported that wood-rotting basidiomycetes fungi differ widely in their abilities of decomposing the cell-wall substances of the host wood during
decay (Harris 1945; Lindeberg 1946; Seifert
1968; Kirk 1971; Santra and Nandi 1975). The
complex cell-wall substances of wood contains holocellulose, comprising of true cellulose and hemicellulose, and also lignin. The white-rot types of woodrotting fungi are able to decompose all the components
of cell walls though lignin more severely while the
brown rot ones can utilize only the holocellulose components leaving lignin component almost unattacked.
But there are some species which can utilize simultaneously the holocellulose and lignin components of
wood. Though Siu (1951) Scheffer et al. (1966),
Pelczar et al. (1950) and Van Vliet (1950) have reviewed the literature on the utilization of cellulose and
lignin by wood-rotting fungi yet reports on the chemical characterization of decayed Indian economic timbers caused by wood-rotting fungi are scanty. The
present investigation reports on the chemical changes
of an economic timber of Diospyros embryopteris due to
decay caused by Hexagonia polygramma Mont. under
controlled laboratory conditions.
Materials and Methode
Tissue cultures of the test-fungus was made from a fresh
fructification growing on host tree in Dum Dum area near
Calcutta, West Bengal, India. Following the method of
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Banerjee (i955)j host wood blocks (5 cm X 25 cm X i cm)
were exposed to decay by the mycelium of test-fungus in Kolle
flasks for a period of four months under controlled laboratory
conditions (30° C temperature, 80—90 percent relative humidity and diffused light). Host wood blocks treated similarly in
Kolle flasks but without any mycelium of the test-fungus served
äs controls or normal sound host-wood. At regulär intervals of
one months, wood blocks were taken out and completely freed
from superficial mycelium. These were then dried at 60° C,
ground into a powder of 40 mesh and kept in a closed vial in
desicator for quantitative estimation purposes. Before each
aliquot was taken for chemical analysis, the vial was shaked
properly to randomize the size of wood particles.
During quantitative estimation of cell-wall substances different Standard methods were used. Moisture content and
alkali solubility were estimated following the methods of Cowling (1961). Lignin was estimated following the method
proposed by Saeman et al (1954) and modified by Cowling
(1961). Holocellulose, Alpha-, Beta-, and Gamma-cellulose
contents were determined following the methods of TAPPI
Standard T 9m~54, and Cowling (1961). All data presented
here are average of three replicates on the basis of percentage
of moisture free weight of original wood samples.
Results

From Table i, it is evident that moisture content of
the decayed wood is gradually increased due to decay.
The moisture content of the decayed wood increase by
11.4, 27.1, 40.3 and 52.8 percent during the period of
one, two, three and four month respectively. Similarly
the alkali solubility of the decayed wood also increase
by 11.7, 28.1, 52.8 and 86.8 percent during the period
of one, two, three and four months respectively. These
data indicate that the test-fungus is capable of depleting
ooi 8-3830/80/0034-0150802.00
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Table i
Percentage of cell wall substances in sound and decayed wood of Diospyros embryopteris caused by Hexagonia polygramma after f o u r months of decay
Cell wall substances

Sound wood

f\ °/o/Ú*

Moisture content . . . · . · .
i % alkali soluble matters . . . .
Alpha-cellulose
Gamma-cellulose

. . . . . . .

i month

I2.II
IO.I2

59.00
42.50
3.70

12. 80

34-25

13.50
11.31
54.10
41.00
3.50
10.40
30.70

Decaye d wood
3 months
2 months

15-30
12.97
52.27
36.10
3.25
12.82
29.10

16.00
15.47
50.20
33.00
3.00
14.20
25.36

4 months

18.50
18.90
48.47
29.00
2.50
16.97
23.10

* Average of three replicates

the complex cell wall substances into simpler form and
ultimately increasing the alkali solubility of the wood
and also makes the wood more porous than the sound
wood. It is also evident that host wood contains about
59 percent cellulose. The loss of cellulose in decayed
wood is 8.3, 11.4, 14.5 and 17.8 percent during the
period of one, two, three and four months respectively.
The lignin content of the host wood is more than 34
percent. The loss of lignin in decayed wood is 10.3,
15.0, 25.9 and 32.5 percent during the period of one,
two, three and four months respectively. It is experimentally found that the test-fungus can utilize more
lignin compared to that of cellulose of the host wood
though the cellulose content of the wood is quite high.
Discussion
From the experimental data it is quite evident that
ff·polygramma is one of white-rot type fungi. Chattopadhyay (1977) has already reported the positive oxidase reaction of the test-fungus which possibly supports the present Undings. It suggests that the test
fungus produces extra-cellular polyphenoloxidase enzymes which help in the lignin utilization. The fungus
is also able to produce extra-cellular cellulolytic enzymes which is indicative from the loss in cellulose
content in decayed wood. The inability of the fungus
to utilize the cellulose of host wood in large amount
is might be due to high molecular weight of the enzyme or due to the complex crystalline core of the
microfibrilar cellulose and lignin polymer System of
wood (Pew and Wayna 1962; Wardrop 1957).
Acknowledgement
We are grateful to Prof. A. K. Sharma, D. Sc., F. N. A.,
Sir Rashbehari G ho s h, Professor and Head of the Department of Botany, University of Calcutta for his keen interest
in the work and one of us (B. K. C.) %to University Grants
Commission, New Delhi, for partial fmancial assistance.

Brought to you by | University of Arizona
Authenticated
Download Date | 6/5/15 11:02 PM

Literature
Banerjee, S. N. 1955. A Disease of Norway spruce (Picea
excelsa) associated with Stereum sanguinolentum and Pleurotus mites. Indian J. mycol. Res. é, é—30.
Chattopadhyay, B. K. 1977. Studies on Hexagonia polygramma Mont in relation to its host Diospyros embryopteris
Pers. Indian J. mycol. Res. 15, 13—22.
Cowling, E. B. 1961. Comparative Biochemistry of the Decay
of Sweetgum Sapwood by White-rot and Brown-rot Fungi.
USDA Bull. 1258, 79.
Harris, G. C. M. 1945. Chemical Changes in Beach Litter
due to Infection by Marasmius personatus (Bolt) Fr. Ann.
Appl. Bot. 32, 38—39.
Kirk, T. K. 1971. Effect of Microorganisms on Lignin. Ann.
Rev. Phytopath. 9, 185—210.
Lindeberg, G. 1946. On the Decomposition of Lignin and
Cellulose in Litter Caused by Soil Inhabiting Hymenomycetes. Ark. for Botanik. 33 A, i—16.
Pelczar, M. J., S. Gottlieb, Jr. and W. C. Day. 1950.
Growth of Polyporus versicolor in a Medium with Lignin s
the Sole Carbon Source. Arch. Biochem. 25, 449—451.
Pew, J. C. and P. Weyna. 1962. Fine Grinding Enzyme Digestion and Lignin-Cellulose Bond in Wood. Tappi 45,
247—256.
Saeman,J. F., W.E.Moore, R. L. Mitchell and M. A.
Millet. 1954. Techniques for the Determination of Pulp
Constituents by Quantitative Paper Chromatography. Tappi
37, 336—346Santra, S. and B. Nandi. 1975. Decomposition of Lignin
and Cellulose Components of Wood of Swetenia mahogani,
Camanna equisetifolia and Mimusops elengi by Fomes durissimus Lloyd. Holzforschung 29, 205—207.
Scheffer, T. C. and E. B. Cowling. 1966. Natural Resistance of Wood to Microbial Deterioration. Ann. Rev. Phytopath. 4, 147—170.
S eifert, K. 1968. Zur Systematik der Holzf ulen, ihre chemischen und physikalischen Kennzeichen. Holz Roh-Werkstoff 26, 208—215.
S i u, R. G. H. 1951. Microbial Decomposition of Cellulose.
New York: Reinhold Publ. Corp. pp. 531.
TAPPI (Technical Association of the Pulp and Paper Industry)
1954. Holocellulose in wood. Tappi Standard T 9m 54, 2.
Van Vliet, W. F. 1954. The Enzymatic Oxidation of Lignin.
Biochem. Biophys. Acta. 15, 211—216.
Wardrop, A. B. 1957. The Phase of Lignification in the Differentiation of Wood Fibres. Tappi 40, 225—243.

