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Coarse woody debris (CWD) plays an important role in 

forest ecosystems and is the source of up to 20% of 

stored carbon in these systems. A majority of knowledge 

on CWD decomposition has been derived from 

temperate and boreal forests, and from lignin and 

cellulose degradation enzymes. How does forest 

diversity alter CWD decomposition, and how might 

multiple enzymes be involved in CWD decomposition 

processes? To address these questions we conducted a 

study of CWD decay and extracellular enzyme 

production in a species rich subtropical Chinese forest as 

part of the Biodiversity Ecosystem Function (BEF)-China 

experiment. Small logs of 7 wood species were placed 

across plots of varying forest diversity. Decay rates and 

microbial enzyme activities of six enzymes (acid 

phosphomonoesterase (AP), leucine aminopeptidase 

(LAP), β-1,4-N-acetyl-glucosaminidase (NAG), β-1,4-

glucosidase (BG), phenol oxidase (PO) and peroxidase 

(PER) were measured after two years of decomposition.

All wood samples were deposited in the decomposition sites in March 2014. They were retrieved after 

eighteen months of decomposition in September 2015. In July 2018, I received all samples, and measured 

the potential enzyme activity in the laboratory. There are two major enzyme activities conducted: hydrolytic 

enzymes and oxidative enzymes. Activity of extracellular hydrolytic enzymes on CWD was measured 

following the general principals of German et al. (2011). The method development for wood was already 

done by a previous master student so I focused on the differences of activity level by species and diversity. 

The determination of the enzymatic activity was conducted by using fluorescent dye conjugated substrates 

(Marx, Wood & Jarvis 2001). The substrates consisted of two components: an artificial fluorescent (4-

methylumbelliferone [4-MUB] or 7-amino-4-methylcoumarin [7-AMC]) and a natural component (e.g. 

cellulose analog). The activity of four hydrolytic enzymes representing carbon, nitrogen and phosphorus 

acquisition was assayed for this study. The measurement of the oxidative enzymes, peroxidase and laccase, 

are involved in lignocellulose degradation.

Broadly speaking, these results indicate a relationship 

between enzyme activity and tree species (figure 1) that is 

stronger than enzyme activity and tree richness (figure 2). 

The relationship between enzyme activity and tree species 

is to be expected- not all species of wood decay at the 

same rate, however it is less clear whether there is a 

relationship between wood decay rates and biodiversity.

Lack of a more distinct relationship between enzyme 

activity and tree richness could be attributed to a small 

sample size due to time constraints. Future research could 

include increasing the number of plots sampled.

The level of P enzyme activity indicates that microbes in 

this environment are primarily limited by phosphorus in all 

seven species of wood sampled, regardless of species 

richness.

The hydrolytic enzyme results represent the combined 

activity of both bacteria and fungi, with no way to 

distinguish between the two. A future study could 

potentially include adjustments to the assay to further 

distinguish between fungal and bacterial activities.

The inconsistent nature of results for the peroxidase and

laccase enzymes may have been caused due to

difficulties conducting the oxidative assay with wood

samples. In the future, some minor alterations to the

procedure may reduce these inconsistencies.

Although a more detailed statistical analysis is yet to be 

completed, figure 1 displays hydrolytic enzyme activity by 

tree richness of the plot, while figure 2 displays activity 

levels of the four hydrolytic enzymes (B, L, N, P) by tree 

species.

A total of 13 plots were analyzed: Three plots with no 

trees, three plots with a single tree species, three plots 

with 2 species, two plots with 4 species, and a single plot 

containing 8 species, with the final plot containing 24 

species of tree.

This UROP project was performed as part of the third 

phase of BEF-China Project. The purpose of this project 

is to have a better understanding of wood decomposition 

in the subtropics by measuring bacterial and fungi 

specific enzymes of different species of wood, across 

plots planted with different species of trees to simulate 

different conditions for decomposition. The measurement 

of enzymatic activity is essential for understanding the 

demand of nutrients and activity of microorganisms under 

the given environmental situations (Sinsabaugh et al. 

2008). Many previous studies and reviews have focused 

on enzyme activities in soils (Burns 1982; Wallenstein & 

Weintraub 2008; Gutknecht et al., 2010; Nannipieri et al. 

2012) or in plant litter (Sinsabaugh 1994; Kourtev et al. 

2002; Allison & Vitousek 2004; Waring 2013). However, 

wood decomposition is less well understood (Sinsabaugh

et al. 1992, 1993; Větrovsk. et al. 2011). This is despite 

the fact that worldwide, soils stores approximately 10 

times more carbon than forests worldwide (Anderson et 

al., 2011). Because I have analyzed enzymes of different 

species of wood in different conditions, I am able to 

contribute to this understanding.

Decomposing wood samples on site
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Oxidative enzymes peroxidase and laccase were also 

assayed to measure levels of activity. The results 

however were highly inconsistent and variable, and not 

represented here.

Assay was conducted using 96- well plates.

Figure 1. Enzyme activity by tree richness.

Each error bar was constructed using 1 standard error from the

mean.
Figure 2. Enzyme activity by wood species. Each error 

bar constructed using 1 standard error from the mean.


