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Microorganisms have been known to be associated with wood 
degradation and wood products all around the world. Consequently, this 
study examined some of the microorganisms associated with wood 
degradation in the Umuahia Timber market, Abia State, Nigeria. Hard, 
soft and intermediate woods according to the timber dealers’ 
specifications were collected and evaluated based on symptoms of wood 
degradation. Three of each type of soft, hard and one intermediate were 
analysed for bacteria and fungi loads. The sampled woods include 
Redwood, Birch and Cedar for soft wood; Gmelina for intermediate and 
Cherrywood, Mapple and Mahogany for hardwood. A total of five 
bacterial and six fungal isolates were found to be responsible for the 
deterioration of the wood samples and these microorganisms were 
isolated using the pour plate technique.  Of the wood samples 
investigated, cedarwood had the highest bacteria count at 3.13 x 10⁴ 
cfu/100cm³, while the least was recorded for cherry wood 1.53 x 10⁴. The 
fungi result showed that Birch wood had the highest counts at 7.67 x 10² 
cfu/100cm³   while cherry wood recorded the least fungi counts at 
3.67x10² cfu/100cm³. It was also observed in this study that Bacillus 
species and Staphylococcus aureus were the most frequently occurring 
isolates with a high percentage occurrence of 7(100%) each. Amongst 
the various woods accessed for its degradation potentials, cherry wood 
had the highest number of bacteria species 7(100%). This suggests that 
cherry wood can easily be degraded by microorganisms. Among the 
fungal isolates, Aspergillus flavus and yeasts (100%) had highest 
frequency. 
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1. INTRODUCTION 

Microorganisms are known to be pervasive in nature and can use a wide range of substrates for their 

nutrients. This ranges from simple sugars to complex molecules to high toxic substances. Hence, it is not 

surprising that certain micro-organisms can dwell in standing trees and also colonize, and attack harvested 
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wood and wood products (Jones, 2017). The degradation patterns produced by bacteria are extraordinarily 

different from decay pattern produced by fungi which makes it possible to differentiate bacterial degradation 

from fungal degradation.  (Eriksson et al., 2010).  

Wood is decomposed by a range of biological agents, including fungi, bacteria, and insects. Fungi colonize 

wood and degrade cell wall components to form brown, soft, or white rot. While brown-rot fungi, which 

degrade primarily the polysaccharide components of wood, leave a lignin framework, white-rot fungi may 

degrade all cell wall components. The rate and extent of lignin, cellulose, and hemicelluloses removal varies 

among species of white-rot fungi. Soft-rot fungi erode the secondary wall or form discrete cavities within 

the cell wall (Boddy, 2019). Each type of decay has many forms and can be classified by microscopic and 

ultra-structural characteristics.  Bacteria can directly attack wood to cause erosion, cavitation, and tunneling 

patterns of deterioration. They may have a synergistic or antagonistic effect on other microorganisms 

inhabiting the wood. 

Globally, fallen wood stores more than 73 billion tonnes of carbon (Pan et al, 2011) and provides habitat for 

a wide range of saproxylic (dead wood-inhabiting agents) organisms (Sreedevi et al, 2013). Understanding 

the rate, mechanisms and control of wood decomposition is of ecological and economic importance to 

consumers of wood products. Therefore, the key to understanding wood degradation lies in the knowledge 

of microbial communities that effect and regulate decomposition in wood. However, Fungi are the dominant 

agents of wood decomposition, but it is a known fact that bacteria also inhabit dead wood. There are 

indications of great bacterial diversity within wood but its activities are poorly understood when compared 

with Fungi in the same environment (Zhang et al, 2008; Větrovský et al, 2011; Sun et al, 2014; Hoppe et al, 

2015).  

Wood is obviously used for domestic use in Nigeria, but its degradation has created major problem for its 

sustainability. Therefore, the problem of wood utilization in Umuahia North has grown from a point of poor 

method of harvesting, poor seasoning methods and improper storage methods. Indeed, trees/wood 

undergoing degradation by microorganisms in the study area are commonly visible. Therefore, it is essential 

to isolate and identify the specific microorganisms responsible for wood degradation in Umuahia timber 

market in order to develop effective mitigation and preservation strategies; hence this study. 

2. MATERIALS AND METHODS 

2.1. Study Area 

The Study area is Umuahia timber market which is located along Ikot Ekpene road in Ibeku, Umuahia North 

L.G.A Abia State. Umuahia North LGA has a population density of 137,993 (National Population 

Commission, 2006) with an area of 108 sqm (281 km2).  The timber market serves Umuahia Township and 

its environment. Both local and imported woods are sold in the market which has been existing since 2012. 

Industrial activities like furniture manufacturing goes on within the market premises. The wood market also 

serves as a source of employment for youths who serve as labourers in the market (Goodluck, 2017). Figure 

1 show the map of the study area indicating the location of the study. 
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Figure 1: Abia State showing Umuahia North LGA 

2.2. Materials 

The different materials and the reagents used in this research include, weighting balance, petri dish, non-

absorbent cotton wool, 70% ethanol, aluminum foils, test tubes, wire loops, incubators, microscope, nutrient 

agar, potato dextrose agar, mannitol salt agar, mackonkey agar, distilled water.  

2.3. Methodology 

Seven different species of wood were collected aseptically from Umuahia North timber market using a sterile 

polythene bag, well labelled and transported to the laboratory for analysis. This was done to avoid the 

introduction of microorganisms during handling and collection. Degraded parts from wood samples (based 

on visible symptoms such as discoloration, presence of fungal mycelium (growth) on the wood were halved 

out and put in sterilized polythene bags (sterilized by radiation) and closed and labelled based on guidance 

of experience wood taker. Hard and soft woods were identified and collected from three different spots while 

some identified medium wood samples were collected at a place Collection was done on only woods with 

symptoms (signs) of degradation. 

3. RESULTS AND DISCUSSION 

Table 1 shows the microbial load of the degraded wood samples for fungi and bacteria. The results showed 

that there were significant differences in the microorganism loads in the soft and hard woods degraded from 

bacterial load in 100 cm square of the hardwoods specimens. The bacterial load for hard wood was within 

the range of 1.37 ×10⁴ cfu/ 100cm3 - 2.17 x 10⁴ cfu/ 100 cm3. The  corresponding values for the soft wood  

specimen varied between 2.43 x 10⁴cfu/ 100 cm3  - 3.13 x10⁴ cfu/ 100 cm3 of the woods and the mean 

bacterial load of the moderately hardwood was an average of 2.3 x10⁴ cfu/100 cm3. 
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Table 1: Microbial load (cf/100cm3) of degraded wood samples 

Sample 
THBC 

(x104 cfu/100cm3) 

TFC 

(x102 cfu/100cm3) 

Cherry wood 1.53 x 104 ± 2.51e 3.67 ± 1.15c 

Maple wood 2.17 x 104 ± 1.15cd 5.00 x 102 ± 1.00 

Mahogany 1.37 x 104 ± 2.52e 6.00 x 102 ± 1.00ab 

Gmelina 2.30 x 104 ± 1.73bcd 5.33 x 102 ± 0.58 

Redwood 2.67 x 104 ± 1.15b 6.33 x 102 ± 1.15ab 

Birch wood 2.43 x 104 ± 3.05bc 7.67 x 102 ± 1.53a
 

Cedar 3.13 x 104 ± 4.51a 5.33 x 102 ± 1.53 

Values shows mean of triplicate analysis ± standard deviation. Figures with different superscripts in the column 

are significantly different (P<0.05). TFC = Total Fungal Count, THBC = Total Heterotrophic Bacterial Count 

Although there could be decomposition of wood due to weather as well as due to other microorganisms and 

insect pest, however, the abundance of bacteria in the degraded wood indicate possible significant 

contributions of bacteria in the degradation process of woods. It is known however that's some transient 

bacteria which may not be directly part of the causative agents of the wood spoilage maybe part of the 

inhabitants in the microbiome of the woods (Singh et al, 2015). Again, some saprophytic bacteria take 

advantage of rotting in degraded woods to settle and multiply thereby becoming part of the degraded wood 

environment. Table 1 equally showed that fungi load in the degraded wood samples were within the range 

of 3.67 x10⁴ cfu/ 100 cm² - 7.67x10⁴ cfu/ 100 cm² of the degraded wood .The range for the soft wood 

specimen show higher values 5.33 x10² cfu/ 100 cm² - 7.67x10² cfu/ 100 cm²  than the hard wood specimen 

( 3.67x10² - 6.0x10² cfu/ 100 cm² ) .The moderately hardwood specimen recorded the same value (5.33 x 

10² cfu/ 100 cm²) with some of the softwoods there were also significantly different at ( p<0.05). The 

variations in the fungi load of the woods irrespective of been hard, moderate or soft wood types on the whole 

showed less fungi populations in the degraded woods than that of bacteria. Although it is known that bacteria 

proliferates and multiplies at a higher rate than fungi and may account for the differences recorded in their 

populations in the degraded wood (Singh et al, 2015). This may not be used as a direct determination of 

which was none pathogenic to wood.  

The result of bacterial occurrence in Table 2 showed that many species of bacteria were found to be present 

in the degraded Wood specimen, however, there were differences in their respective prevalence as seen in 

their varied levels of occurrences.  Bacillus species and Staphylococcus species were present in all the wood 

samples thus having a 100% occurrence in the samples. Alcaligenes were mostly found only in all the soft 

wood specimens, except for one hardwood harboring the organisms (57.14%). Actinomyces was present in 

all the softwood samples but absent in one of the three hardwood samples and recorded a general occurrence 

of (85 .71%) while Pseudomonas species were present in three of the test wood samples, two softwoods and 

one hardwood at 42.86. Only three of the five bacterial isolates (Bacillus, Staphylococcus and Actimycetes) 

were present in the moderately hardwood. 

Table 2: Occurrence of bacterial isolates in woods 

Sample Bacillus Alcaligenes Staphylococcus Pseudomonas Actinomycetes 

Cherry wood +ve +ve +ve - - 

Maple wood +ve - +ve - +ve 

Mahogany +ve - +ve +ve +ve 

Gmelina +ve - +ve - +ve 

Redwood +ve +ve +ve - +ve 

Birch wood +ve +ve +ve +ve +ve 

Cedar +ve +ve +ve +ve +ve 

Total 7 7 7 7 7 

Number of 

occurrences 
7 4 7 3 6 

% occurrences 100% 57.4% 100% 42.86 85.71 
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Table 3 show the presence of the fungal species including yeast in the degraded wood specimens. The most 

prevalent fungi species in the degraded wood samples were Aspergillus and yeast with 100% occurrence 

respectively. Trichoderma species was present in all the degraded softwood samples as well as in the 

moderately hardwood. However, only one of the three hardwood samples had the organism, thus having a 

total occurrence of (71.43 %). Fusarium species had the least occurrence of 28.57% only in two soft wood 

samples. Penicillium species was found in all the softwood samples and the moderate hardwood and one 

only in hardwood with a total of (71.43%) occurrence. The mean occurrence of Cladosporium spp was 

57.14% and was isolated only from two of soft and hardwoods but was absent in the moderately hardwood. 

Generally therefore there were differences in the relative occurrences of the different fungal isolate in the 

degraded woods. However, a trend was observed showing that the softwoods harbored more fungi species 

than the hardwoods and there were variations in their distribution pattern.  

Table 3: Occurrence of fungi isolates in woods 

Sample 
Trichoderma 

viride 

Cladosparium 

spp 
Fusarium Penicillium Aspergillus Yeast 

Cherry wood - +ve - +ve +ve +ve 

Maple wood +ve - - - +ve +ve 

Mahogany - +ve - - +ve +ve 

Gmelina +ve - - +ve +ve +ve 

Redwood +ve +ve +ve +ve +ve +ve 

Birch wood +ve - +ve +ve +ve +ve 

Cedar +ve +ve - +ve +ve +ve 

Total 7 7 7 7 7 7 

Number of occurrences 5 4 2 5 7 7 

% occurrences 71.43% 57.14% 28.57% 71.43% 100% 100% 

4. CONCLUSION 

Based on the results obtained in this study, it could be concluded that large populations of microorganisms 

(fungi as well as bacteria) inhabit the environment of woods causing their degradation. Many bacteria species 

were isolated from the different degraded wood specimens including Staphylococcus, Bacillus, 

Pseudomonas and Actinomycetes and at varying percentages of occurrences. Also, different species of fungi 

were also found in the degraded woods such as Aspergillus Penicillium, Cladosporium, Trichoderma, 

fusarium and yeasts. The large varieties of fungi and bacteria isolated from the wood specimen buttressed 

the high population of organisms in the wood samples.  The abundance of microorganisms going by their 

high counts (loads) leads to the conclusion that these organisms (fungi and bacteria) may have contributed 

adequately to the degradation of wood in Umuahia timber market. The work further shows that more of 

microbial species of fungi and bacteria were isolated from softwood than in the hardwood, which suggests 

that there is higher susceptibility of softwood to spoilage than the hardwoods. Also, the variations in their 

pattern and distribution of the microorganisms show that some woods appear to be more resistant than others 

to microbial attack and eventual spoilage since none of the wood was treated with preservatives. 
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