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Thatch is a frequently observed phenomenon in 
turf. It is generated by the plant community and, in 
turn, influences turfgrass response to environ-
mental conditions and cultural practices. Its 
presence in a turf is considered to contribute both 
positive and negative influences toward turfgrass 
persistence and quality. Much confusion exists 
over factors contributing to thatch formation and 
the impact of thatch in turf; therefore, this paper 
will attempt to provide insights into the signifi-
cance of thatch and its derivatives as edaphic 
features in turfgrass ecosystems. 

Thatch has been defined in various ways 
depending upon the perspective of the observer. 
Ledeboer and Skogley (1967) simply referred to it 
as an "excessive accumulation of undecomposed 
surface organic matter." Beard (1973) defined 
thatch as "a tightly intermingled layer of dead and 
living stems and roots that develops between the 
zone of green vegetation and the soil surface." 

The principal difference between these repre-
sentative definitions is the role of living plant 
organs in the composition of thatch. Upon examin-
ing the thatch from a bentgrass turf profile, Lede-
boer and Skogley (1967) reported that live roots, 
crowns, and stolons were found along with 
sclerified fibers from supporting tissues, and other 
undecayed organic residues. Others have inter-
preted this to mean that thatch is actually com-
posed of living and dead plant material; thus, the 
contemporary definition offered by Beard (1973), 
and supported by the Crop Science Society of 
America, provides this perspective. 

Examination of the surface soil layer of a 
thatch-free turf would show that it, too, is com-
posed of live roots and stems from the plant com-
munity growing in it; yet, soil is usually not charac-
terized the way thatch is. Soil analyses are 
typically conducted with the live plant community 
removed even though root and subsurface shoot 
growth undoubtedly influence soil physical and 
chemical properties. 

Separation of live and dead components of a 
thatch layer is more difficult, so it usually is not at-
tempted. In fact, the growth of plant organs within 
the thatch clearly shows that thatch is not simply a 
surface mulch; rather, it is a surface medium sup-
porting the plant community and, as such, is 
analogous in function to the surface layer of soil 
from a thatch-free turf. 

In the author's view, thatch is most appropri-
ately defined as a layer of residual biomass gener-
ated by the turfgrass community, situated above 
the soil surface, and constituting an important por-
tion of the edaphic medium supporting turfgrass 
growth. 

Thatch Formation 
The exact mechanism of thatch formation is not 

clear. Typical explanations of this phenomenon 
cite an imbalance between primary production 

(plant growth) and decomposition of organic resi-
dues. Thus, any factor which stimulates growth 
rates beyond decomposition rates, or which 
depresses the decomposition rate below that of 
plant production, leads to the formation of thatch. 
Of course, organic residues at the soil surface are 
not thatch. 

A stable thatch layer must be stabilized by the 
plant community; otherwise, it can quickly become 
fragmented and decomposed, especially during 
winter in cold climates. Turfgrass-induced stabili-
zation of thatch can occur in several ways: crowns 
can form from emerging rhizome terminals once 
light is intercepted near the thatch surface, existing 
crowns can continue to develop upwards into the 
thatch, and adventitious roots, rhizomes, and 
stolons emerging from these crowns can grow in 
the organic debris to form an interlocking network 
of live material. 

Research at the University of Illinois has shown 
that certain pesticides, which inhibit earthworm 
and microbial activities, can induce thatch on sites 
where it otherwise would not form (Turgeon, Free-
borg and Bruce, 1975; Cole and Turgeon, 1978). The 
amount of thatch which develops, however, is in-
fluenced by the turfgrass genotype and cultural 
practices. In field tests with over 50 cultivars of 
Kentucky bluegrass, the range in thatch depth, 
three years after establishment, was between 0.7 
(Park) and 2.0 cm (Touchdown). In a cultural study 
comparing seven cultivars, two mowing heights 
(0.75 and 1.5 inches), and four fertilization pro-
grams (2, 4, 6, and 8 lb N/1000 sq ft/yr), only culti-
var and mowing variables were found to influence 
thatch depth; higher mowing generally resulted in 
more thatch while increased use of nitrogen had no 
significant effect. Since the lack of any differential 
response to nitrogen in this study is inconsistent 
with many reports in the literature, it would seem 
that other conditions would have to exist in order to 
predispose the turf to nitrogen-induced thatch 
formation. 

Edaphic Characteristics of Thatch 
Since thatch constitutes an important growth 

medium for turfgrasses, attempts should be made 
to characterize it in much the same way as is done 
with soil media. Based upon work conducted at the 
University of Illinois, Hurto (1978) reported that 
"c lean" thatch is a highly porous medium with a 
predominence of large (aeration) pores; therefore, 
its water-retention capacity is low compared to a 
well-structured Flanagan silt loam soil. 

The cation exchange capacity (CEC) of thatch 
samples has averaged approximately 50 milli-
equivalents per 100 grams (me/lOOg) which is 
substantially higher than that of a Flanagan silt 
loam. As long as different media have similar bulk 
densities, comparisons of CEC's provide indica-
tions of relative nutrient-retention capacities. 



Lighter colored material just beneath grass 
is sometimes referred to as "pseudo-thatch". 

Bulk density (BD) determinations with clean 
thatch samples have yielded very low values, 
usually less than 0.25 g/cc. Since plants grow in a 
given volume of a medium, rather than in a given 
weight, CEC comparisons should be made only af-
ter multiplying by BD as in the following example: 

Thatch CEC @ 50 me/lOOg and BD @ 0.25 
g/cc yields 12.5 me/100 cc 
Soil CEC @ 30 me/lOOg and BD @ 1 g/cc 
yields 30 me/100 cc. 

In this comparison, the volumetric CEC of soil is ac-
tually over twice as much as that of thatch. Given 
the low BD, the very porous nature of thatch and, 
consequently, the rapid percolation rate of water 
and dissolved nutrients through its profile, reten-
tion of cationic nutrients (NH4+, Ca + + , Mg+ + , 
K+, Fe + + , etc.) by thatch would be low compared 
to many soils. 

Another notable feature of thatch is its resili-
ency. With the application of a downward force, 
thatch compresses. Once that force is removed, the 
thatch springs back to its original state. Therefore, 
unlike many fine-textured soils, thatch resists com-
paction. 

In summary, a thatch medium is well aerated 
and resistant to compaction, but is also charac-
terized by poor nutrient- and water- retention 
capacities. When comparing the relative advan-
tages and disadvantages of thatch to those of many 
fine- and medium-textured soils, it would be 
logical to conclude that an integrated medium, in 
which soil and thatch are blended together, would 
incorporate the desirable features of each compo-
nent while compensating for various undesirable 
features. Integrated thatch-soil media will be dis-
cussed further under Thatch Control. 
Influence of Thatch on Turfgrass Quality 

Turfgrass quality is a function of genotypic and 
e n v i r o n m e n t a l condi t ions . T h a t c h , a l though 
reflecting in part some features of the turfgrass 
genotype, is an environmental (specif ical ly, 
edaphic environment) feature in the turfgrass eco-
system. If a pure, coarse sand was used as the 
growth medium, sustaining the turf would require 

more frequent irrigation and fertilization than 
where a finer-textured soil were used. Thatch is, in 
some ways, analogous to coarse sand. 

Field studies have shown that thatchy Kentucky 
bluegrass was more wilt prone, and had a higher 
irrigation requirement, under mid-summer stress 
than thatch-free turf in Flanagan silt loam 
(Turgeon, Freeborg and Bruce, 1975). Laboratory 
studies by Falkenstrom (1978) have shown that ni-
trogen retention by thatch is much less than in soil 
following applications of urea. This was due to 
rapid leaching of the nitrogen under moist con-
ditions, and substantial volatilization of nitrogen as 
ammonia (NHn) under dry conditions. 

Other influences of thatch include higher dis-
ease incidence, reduced rooting, and lower water-
infiltration capacities (Turgeon, Freeborg and 
Bruce, 1975). Jansen and Turgeon (1977) found that 
where water infiltration was lower in Kentucky 
bluegrass turf with a pesticide-induced thatch, the 
reduction was not due to the thatch layer but, 
rather, was associated with an altered physical 
condition of the underlying soil. Restriction of root 
and rhizome growth to the thatch layer and ab-
sence of earthworms in the underlying soil were 
factors accounting for higher soil bulk density, 
lower hydraulic conductivity, and reduced infiltra-
tion capacity in thatchy turf. 

In herbicide studies, Hurto (1978) found that 
some preemergence herbicides were more phyto-
toxic when applied to thatchy than to thatch-free 
Kentucky bluegrass. He attributed this to greater 
downward mobility of the herbicides in thatch than 
in soil, and the inherent susceptibility of Kentucky 
bluegrass to herbicide injury when the herbicide is 
allowed to come into direct contact with the root 
system. 

In a similar field study with non-selective herbi-
cides for turf renovation, he found that paraquat 
residues in thatch were highly phytotoxic to over-
seeded perennial ryegrass. However, where soil 
was incorporated into the thatch or where the 
study was performed on a thatch-free site, little or 
no inhibition of ryegrass germination occurred 
from prior paraquat applications. 

Thatch Control 
Traditionally, thatch control has been synony-

mous with either mechanical removal, or topdress-
ing (primarily greens) to favor decomposition. 
Results from recent and continuing research 
suggest that an alternative method should be 
considered. This involves thatch modification. A 
particular operation, or sequence of operations, 
which effectively blends soil and thatch into an 
integrated medium would almost immediately 
reduce many of the problems associated with 
thatch. 

Although experience with topdressing greens 
has shown that soil inclusion favors decomposition 
of organic residues in thatch, this result is not 
immediate while many of the benefits of top-
dressing are apparent soon after the operation has 
been performed. On fairways in which core culti-
vation is practiced routinely, presumably to allevi-
ate the effects of soil compaction, thatch is usually 
not a serious problem. 

Again, soil inclusion in the thatch layer reduces 
thatch-associated problems and, eventually, favors 
thatch decomposition. In this case, soil from the 
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Relationship of Thatch to 
Disease and Insect Stress 

B. G. Joyner, Plant Pathologist, ChemLawn Corporation. 

Most turf will remain trouble-free the first few 
years after establishment. A few problems may oc-
cur, but diseases and insects are actually minimal 
those first few years, especially on home lawns. 
The length of time from establishment to the time 
when problems begin appearing varies depending 
on such factors as soils, turfgrass variety, mainte-
nance and environmental conditions. 

One factor generally associated with older es-
tablished turfgrass is thatch, but this does not imply 
that turfgrass without a thatch problem is always 
disease and insect free. Thatch free turfgrass may 
also have disease and insect problems but not to 
the same extent. A turfgrass with a severe thatch 
accumulation will generally have more disease and 
insect associated problems. 

The influence of thatch accumulation on dis-
ease and insect problems actually makes sense 
when the condition of turfgrass and factors in-
volved with disease and insect problems are con-
sidered. Heavy thatch accumulation causes the 
turfgrass to grow under a stress situation most of 
the time. 

Heavy thatch often results in many of the turf-
grass crowns and roots growing in the thatch layer 
rather than in the soil. Because thatch does not 
have the moisture holding capacity that most soils 
do, turfgrasses growing in it are more prone to 
drought stress. Since the turfgrass crowns and roots 
are elevated in the thatch layer, the turfgrass also 
becomes less tolerant to temperature extremes and 
more prone to traffic stress. In addition, the turf-
grass will have fewer roots into the soil to receive 
nutrients it requires to remain vigorous. Pesticides 

applied to a "thatchy" turf are generally rendered 
ineffective by the thatch. 

Turfgrass in a weakened condition is more 
susceptible to disease and insect problems, while 
vigorously growing and healthy turf is better able 
to resist insect invasion or an attack by a disease 
causing organism. Healthy turfs can also tolerate 
higher populations of disease-causing organisms 
and insects without showing damage and recover 
from the damage more rapidly. Therefore, disease 
and insect problems occur when there is a suscepti-
ble host, a favorable environment, and a causal 
organism. 
Host 

The host, of course, would be the turfgrass. For 
an attack by a disease causing organism or insect to 
occur the host must be susceptible to that attack. 
Most turfgrasses are tolerant or resistant to a dis-
ease or insect problem to a certain extent but 
certain turfgrass species and varieties are more 
tolerant or resistant than others. This tolerance is 
minimized, if the turfgrass is in a stress condition, 
or if populations of the disease causing organisms 
or insects accumulate to damaging levels. 

Thatch accumulations may be involved with 
both factors, of creating stress conditions and pro-
viding a place for disease causing organisms or in-
sects to thrive. 
Environmental Conditions 

The resulting environmental conditions of 
heavy thatch is ideal for many disease causing 
organisms and insects. This thatch environment 
provides an excellent place for the turfgrass 
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same system is cycled while, with topdressing, a 
foreign soil source is used. Core cultivation, then, 
can be regarded as a comparatively efficient proce-
dure for cycling soil and converting thatch to an 
integrated medium which is no longer thatch, but a 
derivative similar to what Beard (1973) describes 
as mat. 

Depending upon the thickness and density of 
the thatch layer, once over with a core cultivator 
may not be sufficient to convert thatch to a mat-like 
derivative. In some cases, it may be necessary to 
remove a portion of the thatch and open up the 
remainder via vertical mowing before proceeding 
with core cultivation. Each site will have to be 
examined and a suitable procedure determined. 
However, the objective is clear; only the method 
for accomplishing the objective is site dependent. 

Evidence to date suggests that the results are 
highly beneficial. Reduced disease, improved 
water relations and aeration, reduced pesticide-
induced phytotoxiciiy, and generally superior turf 
are obtainable where thatch modification, rather 
than removal, is practiced. 
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