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Effects of different component removals on initial degradation

mechanism of brown rot in Pinus sylvestris
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(College of Materials and Energy, Central South University of Forestry and Technology,
Changsha 410004, Hunan, China)

Abstract: [Objective] Research on brown-rot fungi decay mechanisms has primarily focused on the
degradation of wood cell wall components. However, the influence of wood’s physical and chemical
properties on initial decay process remains unclear. This study aims to investigate the impact of wood

structural characteristics on initial brown-rot mechanism, thereby deepening the understanding of brown-rot

s B H#A: 2025-01-15 f&[E B #A: 2025-02-24

HE&UIH: X AAREEEETH (32201484).

E—1EL: M. LBV ARMIEF . Email: 17872642850@163.com  Hulik: 410004 W15 & Kb T # LLIFG I 498 S h ML R K2
MRS BEIR B .

EEMEE: AR, BIER. FEFR TN SEREBELASMEL AR E S MEL REM R EY AL ThEE K R . Email:
zhuyuan19890722@163.com ikt [F] k.

Z5FRI4iE: http:/j.bjfu.edu.cn; http://journal.bjfu.edu.cn


https://doi.org/10.12171/j.1000-1522.20250015
https://doi.org/10.12171/j.1000-1522.20250015
https://doi.org/10.12171/j.1000-1522.20250015
mailto:17872642850@163.com
mailto:zhuyuan19890722@163.com
http://j.bjfu.edu.cn
http://journal.bjfu.edu.cn

5 Zs

FHESEE: N[ P07 I 53 0o I 71 A 8 A 4 e AL AT L ) £ B2

157

fungi decay mechanisms and providing scientific guidance for wood preservation and efficient biomass
utilization. [Method] Pinus sylvestris was used as the research subject. Ethanol extraction (EE), ethanol-
sodium chlorite treatment (EE-SC) and hydrothermal treatment (HT) were employed to prepare wood
specimens with low extractives, low lignin, and low hemicellulose content, respectively. The brown-rot
fungus Gloeophyllum trabeum was selected for decay testing. SEM, FTIR, and XRD characterization
techniques were used to study the appearance, fungal mycelial growth, mass loss rate, and changes in main
components (cellulose, hemicellulose, and lignin) of P. sylvestris specimens at different decay stages. The
initial brown-rot degradation mechanisms of wood specimens with different structural characteristics were
thoroughly analyzed. [Result] Wood specimens with low extractives, low lignin, and low hemicellulose
content were successfully prepared by ethanol extraction, ethanol-sodium chlorite treatment, and
hydrothermal treatment. Mass loss rate, macro- and micro-structural analysis, and chemical composition
results indicated that all treated wood specimens underwent degradation during the brown-rot test. The
degradation degree of low-extractive wood specimens was similar to control, while the mycelial growth and
cell wall degradation of low-lignin and low-hemicellulose wood specimens were significantly higher than
those control. After 15 days of brown-rot, the relative content of hemicellulose increased in all treated
specimens. This indicated that hemicellulose was relatively more preserved than other components at this
stage. It is therefore inferred that hemicellulose may not be the optimal carbon source for brown-rot fungi.
The degradation of hemicellulose primarily serves to disrupt the integrity of cell wall structure.
[Conclusion] Removal of extractives has no significant impact on the initial decay rate of wood, while
selective removal of lignin or hemicellulose can significantly accelerate the initial brown-rot degradation
process. At the initial stage of wood decay by brown-rot fungi, the degradation of hemicellulose disrupts the
structural barrier of cell wall, providing a pathway for cellulose degradation. This reveals the strategy of
brown-rot fungi in utilizing wood resources and offers new insights into understanding the decay
mechanisms. This study, from the new perspective of correlation between wood structure and degradation
response, deeply analyzes the wood decay mechanism. It also provides a theoretical basis for the
development of green wood protection technologies based on cell wall-targeted regulation and the efficient
conversion of biomass resources.

Key words: wood decay; wood preservation; brown-rot fungi; degradation, wood component removal;

hemicellulose; lignin
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Fig. 1 Morphological appearance (A) and mass loss rate (B) of Pinus sylvestris sapwood specimens after the removal of different components
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Fig. 2 Relative content of main components (A) and FTIR spectra (B) of P. sylvestris sapwood specimens after removal of different components
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Fig. 3 Morphological appearance (A) and mass loss rate (B) of decayed P. sylvestris sapwood specimens
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