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Thatch reduction using an enzyme 
Powerful lignin degrading enzyme 
 
Lignase is an enzyme extracted from white rot fungi and is a potent technique to effectively manage thatch 
in turfgrass systems. Lignin is a major component of plant cell walls and acts as a protective matrix that 
limits microbial degradation of cellulose and hemi-celluloses. Certain white-rot fungi produce an extra-
cellular enzyme which breaks down lignin and opens a pathway for other microbes to degrade the 
exposed cellulose and hemi-cellulose. Lignase is made from this enzyme. 
 
Why choose Lignase?  
Lignase is an easy to apply liquid formulation that works unseen under the surface breaking down lignin 
without disturbing the playing surface nor damaging the turfgrass plant. Lignase reduces destructive and 
costly mechanical methods, such as scarifying and hollow coring, and damaged plant tissue leads to 
disease that incurs more costs to control. In addition, revenue is lost during the operations and recovery 
phases.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The main benefits of Lignase are: 
 

• Proven effect on lignin degradation 
• No interference on the playing surface 
• Effective in a wide range of rootzone conditions 
• Reduces disruption and increases player satisfaction 
• 100% environmentally friendly and safe to use 

 
Application Guidelines  
Dilute 4kg Lignase in 500 liters of water per hectare of turfgrass surface. 
Apply six times from April to October (depending on soil temperatures in spring), equating to every four 
weeks from late spring to autumn. 
Lignase can be tank mixed with biostimulants. 
 
Storage Store unused packets of Lignase in a cool, dry environment. 
 

Call now for more information 
Office: 01822 369005 - Mobile: 07900 692052 

Email: enquiries@swagronomy.com 

Lignase 

Thatch layer thickness (TLT; in mm) at 6, 12, and 18 months after treatment initiation on creeping bentgrass. Laccase treatments 0 
(control), SA 2.0 (2) for 6 months during year 1, and CHU 2.0 (2) for 6 months during year 1 and 6 months during year 2 are shown. 
Treatments are presented as the laccase source followed by the activity level (units·cm-2 and application frequency (weeks) in 
parentheses. Horizontal lines near the bottom of the graph represent periods of treatment application from 0 to 6 months and 12 to 18 
months. Values are the means of four replicates. Treatments with the same letter within a sampling date (6 months = lowercase 
standard; 12 months = lowercase bold; 18 months = lowercase italics) are not considered statistically different according to Fisher’s 
protected least significant difference (LSD) at a = 0.05. SA, laccase procured from Sigma Aldrich; CHU, laccase procured from China 
(Jiangnan University).  From: Sidhu S. (2019) Short-term and Residual Effects of Laccase Application on Creeping Bentgrass Thatch 
Layer. HORTSCIENCE 54(9):1610–1620. 2019. https://doi.org/10.21273/HORTSCI13970-19  
 

lignin bonds are broken, which leads to the
opening of the biomass structure and makes
sugars more available for microbial decom-
position. As the sugar content is decreased,
the lignin content is increased; this is because
it is expressed as the proportion of the total
dry weight. Decreased structural carbohy-
drate (cellulosic and hemi-cellulosic sugars)
content in thatch biomass after laccase treat-
ment was previously reported by Sidhu et al.
(2013a, 2014).

A decrease in the structural sugar content
was observed as the rate of laccase activity
increased, indicating more availability of
sugars for microbial degradation (Sidhu
et al., 2014). Residual effects of laccase
applications were observed between the 6-

and 18-month sampling dates in the pro-
portion of lignin present in thatch biomass.
Lignin continued to accumulate during this
period, suggesting the continued loss of
sugar content from the biomass, even after
laccase treatments had ceased (Table 4). LI

is the major component of LT, and a similar
trend in LT was observed with increasing
laccase application rates (Fig. 2A). Maxi-
mum reductions in LS, LI, and LT were
observed at 6 months when laccase was
applied every 2 weeks. The extent of this
reduction decreased with the decreased lac-
case application frequency (Table 4,
Fig. 2B), suggesting that the extent of lignin
reduction was dependent on the amount of
laccase applied.

Cultural management and laccase. Pre-
vious research related to the use of several
different management techniques as a means
to reduce the TLT and the accumulation of
organic matter has shown contrasting results.
Carrow et al. (1987) reported a decreased
thatch layer depth of 44% to 62% with one
or two applications of topdressing annually.
Sand topdressing four times per year was
reported to be effective for reducing the thatch
layer when comparedwith a single application
(White and Dickens, 1984). Barton et al.
(2009) reported a significant reduction in
organic matter content with sand topdressing
twice per year on Kikuyu turfgrass. It was also
noted that core aeration combined with sand
topdressing was equally effective for reduc-
ing the thatch layer depth and organic matter
content. However, Engel and Alderfer (1967),
McCarty et al. (2007), and Rieke (1994)
observed no reduction in the thatch layer by
topdressing alone. It has been suggested that
the application of sand topdressing improves
the microenvironment for microbial growth
(Ledeboer and Skogly, 1967). However,
some researchers believe that the dilution
of organic matter in the thatch layer is the
primary influence on sand topdressing
(Couillard et al., 1997; Rieke, 1994). Top-
dressing alone had no effect on water in-
filtration rates (McCarty et al., 2007).

A 10% reduction in the TLT was reported
after core aeration four times annually on
creeping bentgrass (McCarty et al., 2007) and
three to six times per year on Tifgreen
bermudagrass (McWhirter and Ward, 1976).
Carrow et al. (1987) noted no effects of core
aeration applied once or twice per year on the
thatch-mat depth of Tifway bermudagrass,
although a reduction in sand density was
observed. Several studies have reported an
increase in water infiltration in turfgrass
fields after core aeration due to the formation
of water channels and porous profiles
(Bunnell et al., 2001; Canaway et al., 1986;
McCarty et al., 2005).

During this study, organic matter content
in the top 2.5 cmwas lower at 12 months with
cultural management practices when com-
pared with the control. This may be attributed
to the dilution effect created by sand top-
dressing on the surface layer because sand
topdressing showed no effect on organic
matter at a depth of 2.5 to 5.0 cm (Table 3).
The increase in OML (18 months) and OM
(12 and 18 months) for laccase-treated thatch
may be related to a more dense thatch bio-
mass occurring due to laccase activity in
cellulose and hemi-cellulose sugars resulting
in higher LT contents, as seen at 18 months
(Fig. 2C). As raw organic matter decom-
poses, such as in composting situations,
lignin content and density in the resulting
material increases.

Lignin dynamics were also apparent in
TLT results; the application of laccase along
with cultural management effectively de-
creased TLT at 6 and 18 months and in-
creased LT content at all three sampling times
(Figs. 1C and 2C). The increase in LT may be
attributed to the change in the thatch biomass

Fig. 4. Extractive-free total lignin content (LT; in mg·g–1) at 6, 12, and 18 months after treatment initiation
on creeping bentgrass. Laccase treatments 0 (control), SA 2.0 (2) for 6 months during year 1, and CHU
2.0 (2) for 6 months during year 1 and 6 months during year 2 are shown. Treatments are presented as
the laccase source followed by the activity level (units·cm–2) and application frequency (weeks) in
parentheses. Values are the means of four replicates. The same letter within the bars (6 months =
lowercase standard; 12 months = lowercase bold; 18 months = lowercase italics) and the same letter on
top of the bars representing the duration effect (control = uppercase standard; SA 2.0 (2) = uppercase
bold; CHU 2.0 (2) = uppercase italics) are not considered statistically different according to Fisher’s
protected least significant difference (LSD) at a = 0.05. SA, laccase procured from Sigma Aldrich;
CHU, laccase procured from China (Jiangnan University).

Fig. 3. Thatch layer thickness (TLT; in mm) at 6, 12, and 18 months after treatment initiation on creeping
bentgrass. Laccase treatments 0 (control), SA 2.0 (2) for 6 months during year 1, and CHU 2.0 (2) for 6
months during year 1 and 6 months during year 2 are shown. Treatments are presented as the laccase
source followed by the activity level (units·cm–2) and application frequency (weeks) in parentheses.
Horizontal lines near the bottom of the graph represent periods of treatment application from 0 to 6
months and 12 to 18 months. Values are the means of four replicates. Treatments with the same letter
within a sampling date (6 months = lowercase standard; 12 months = lowercase bold; 18 months =
lowercase italics) are not considered statistically different according to Fisher’s protected least
significant difference (LSD) at a = 0.05. SA, laccase procured from Sigma Aldrich; CHU, laccase
procured from China (Jiangnan University).
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