
Thatch is a layer of living 
and dead tissue located 

between the green 
vegetation and the soil 

surface. 

Power raking combined with core cultivation 
was the preferred method of reducing excessive 

thatch accumulation in a study at the 
University of Nebraska. 

Thatch Management 
Knowing when thatch is beneficial and when it's troublesome 

can save otherwise doomed turf areas. 

Thatch is a management considera-
tion on most turfgrass sites. 
It is a tightly interwoven layer of 

living and dead tissue existing be-
tween the green vegetation and soil 
surface. Its chemical composition is 
comprised primarily of lignin, cel-
lulose and hemicellulose. 

(This story was authored by Dr. Bruce Au-
gustin, University of Florida; Dr. J.R. Hall III, 
Virginia Polytechnic Institute and State Uni-
versity; Dr. A. Martin Petrovic, Cornell Uni-
versi ty; and Dr. Robert Shearman, 
University of Nebraska. All are members of 
the WT&T Editorial Advisory Board.) 

Often in older turf areas, one can 
observe two distinct layers in the 
thatch. There is a loose thatch top 
layer composed of growing lateral 
shoots and recently decaying matter. 
Beneath this layer is a dense bottom 
mat of peat-like material that is diffi-
cult to decompose. 

The causes for thatch accumula-
tion are numerous and all are not 
clearly understood. 

However, it is reasonable to as-
sume that thatch accumulates when 
organic matter production increases; 
it is difficult for the microbes involved 
in decomposition to keep pace. The 

net result is thatch accumulation that 
must be handled by the turfgrass 
manager. 

B e n e f i t s 
Small amounts of thatch can actually 
be beneficial. 

A one-quarter inch layer of thatch 
can be useful in reducing moisture 
evaporation from the soil, insulating 
the crowns of grass tissue from ex-
tremes of cold and hot temperature, 
reducing annual weed seed germina-
tion, protecting the crown tissue from 
traffic damage and otherwise improv-
ing the turf. 



TABLE 1 

Advantages and Disadvantages of Thatch 
in a Turfgrass Community 

ADVANTAGES (When present in moderate 
amounts): 

• Insulates the soil surface beneath the thatch layer 
• Reduces soil compaction 
• Increases the resiliency or cushioning effect of the turf 
• Increases turfgrass wear tolerance* 

DISADVANTAGES (When present in excessive 
amounts): 

• Increases turfgrass environmental stress 
• Reduces turfgrass to heat, cold, and drought 
• Increases disease incidence 
• Increases insect activity 
• Increases puffiness, scalping, foot- printing, and spiking 
• Increases proneness to localized dry spots 
• Increases susceptibility to iron chlorosis 
• Reduces activity of certain pesticides 
• Increases phytotoxicity of certain pesticides 

•Research at the University of Nebraska indicates that wear tolerance increases with thatch accumulation 
until a critical point is reached, when wear tolerance decreases 

TABLE 2 

Thatch Accumulation for Kentucky 
Bluegrass, Tall Fescue, and Creeping 
Bentgrass Cultivars* 

Kentucky Tall Creeping 
Bluegrasses Fescues Bentgrasses 

Touchdown Adventure Penncross 
(High) (High) (High) 

Glade Clemfine Penneagle 
Baron Falcon Toronto 
Vieta Olympic Prominent 
Sydsport (Medium) (Medium) 
Adelphi Rebel Emerald 

(Medium) Jaguar Cohansey 
Bensun Mustang Congressional 
Parade Kentucky 31 Seaside 
Aquila (Low) (Low) 
Park 
Rugby 

(Low) 

• Based on relative levels (i.e. high, medium, and low of thatching). 

R e s e a r c h e r s g e n e r a l l y a g r e e that 
thatch should not be allowed to accu-
mulate to levels in excess of 0.5 to 0.75 
inch on lawns, sports or general turf 
sites. This level should be a quarter 
inch or less on golf greens. Accumula-
tions greater than these generally re-
s u l t in t h a t c h d i s a d v a n t a g e s 
outweighingany potential advantages 
(See Table 1). 

Accumulation rates 
Turfgrass species and cultivars differ 
in their thatch accumulation rates. 

Research at the University of Neb-
raska has demonstrated that vigorous, 

Small amounts of 
thatch can actually 
be beneficial. 

a c t i v e l y - g r o w i n g K e n t u c k y b l u e -
grasses with high lignin content are 
more prone to thatching than less vig-
orous ones (See Table 2). 

This relationship is very impor-
tant, s ince in most cases vigorous 
well -adapted turfgrass species and 
cultivars are preferred. 

Thus, these vigorous, well-adapted 
species and c u l t i v a r s will require 
more careful management to mini-
mize the rate of thatch build-up. 

T h a t c h i n g t e n d e n c y i n c r e a s e s 
with mowing height. Kentucky blue-
grass turfs mowed at two inches had 
twice the thatch a c c u m u l a t i o n of 
those mowed at one inch after four 
years of maintenance. 

In a similar study, thatch accumu-
lation at three inch mowing height 
was 67 percent greater than that at 
two inches. This relationship coin-
cides with the fact that higher mow-
ing heights produce vegetation with 
greater lignin, cel lulose and hemi-
cellulose contents, which are the pri-
mary chemical constituents of thatch. 

Nitrogen fert i l ization has often 
b e e n a s s o c i a t e d w i t h i n c r e a s e d 
thatch. However , research at Neb-
raska with Kentucky bluegrasses and 
creeping bentgrasses showed no dif-
ference in thatching tendency for ni-
trogen rates ranging from 0 to nine 
pounds N / 1 0 0 0 sq. ft. 

Under these study conditions the 
organic m a t t e r decomposi t ion was 
s u f f i c i e n t to k e e p p a c e wi th t h e 
organic matter production and thatch 
did not accumulate . 

A Kentucky Bluegrass turf with 1.5 
inch thatch accumulation was stud-
ied at the Univers i ty of Nebraska 
turfgrass research facility. Power rak-
ing in combination with core cultiva-
tion practiced in the spring and fall 

From: Thatch Symposium, Weeds/Trees/Turf. April 1979. 

was the most effective means of re-
ducing the accumulated thatch when 
c o m p a r e d to power raking or core 
cultivation alone. 

Core cult ivation reduced thatch 
and i n c r e a s e d bulk densi ty w h e n 
compared to the untreated thatchy 
turf. 

In a golf green study core cultiva-

tion in combinat ion with ver t ical 
mowing and light, frequent topdress-
ing was most effective in minimizing 
thatch build-up. 

Auburn University has examined 
t h a t c h bui ldup on b e r m u d a g r a s s , 
l o o k i n g s p e c i f i c a l l y at n i t r o g e n 
s o u r c e , c o r e aer i f i ca t ion , v e r t i c a l 
mowing and sand topdressing. 



Researchers there noted that after 
t h r e e s e a s o n s of o b s e r v a t i o n , 12 
pounds N / 1 0 0 0 sq. f t . / y e a r of acti-
vated sewage sludge fertilizer pro-
duced significantly more thatch (17 
percent) than 12 pounds N / 1 0 0 0 sq. 
f t . /year from ammonium nitrate. 

In this study, where aeration cores 
were collected, no significant de-
crease in thatch buildup was brought 
about by increasing the frequency of 
core aerification from two times per 
year to five times per year. 

Vertical mowing lightly 12 times 
per year produced no less thatch than 
two light vertical mowings. 

Topdressing once per year pro-
duced 37 percent more thatch than a 
four topdressing per year program 
that applied 2.5 times as much top-
dressing. 

The experiment was conducted 
under golf green maintenance condi-
tions and mowed at 1 / 4 inch mowing 
height1. 

University of Illinois research on 
Kentucky bluegrass thatch buildup as 
it is affected by mulching mowers and 
nitrogen level suggests slightly higher 
thatch buildup resulted from higher 
nitrogen levels , with six pounds 
N / 1 0 0 0 sq. f t . /year . 

Turf quality comparisons indi-
cated that on most rates turf quality 
was superior when clippings were re-
turned. This effect was less noticeable 
at the six pound rate than at the lower 
rates. 

Greater thatch buildup was noted 
in plots mowed once every two weeks 
than in those m o w e d m o r e fre-
quently. 

Over the three growing seasons, 
the plots mowed once per week with a 
mulching mower produced 26 per-
cent less thatch build up than the 
plots mowed once per week with a 
conventional rotary mower returning 
clippings. Removing clippings in this 
study did not significantly reduce 
thatch buildup-'. 

Other work at the University of Il-
linois has illustrated thatchy Ken-
tucky bluegrass turf will degrade 
diazinon more rapidly than turfs with 
no thatch, given equal irrigation man-
agement. Three weeks after diazinon 
application to turf with a one-inch 
thatch layer receiving daily irrigation, 
only seven percent of the applied di-
azinon remained. The same turf irri-
gated every four days retained 33 
percent diazinon after three weeks1. 

Turf without thatch, irrigated every 
four days, retained 47 percent of the 
applied diazinon after three weeks. 

In the Northeast 
There are six major problems ássoci-
ated with thatch on cool season 

turfgrass found in the Northeast. 
First, when an excessive thatch 

layer exists (greater than one inch), 
the turfgrass stand is less tolerant of 
stress conditions. This is primarily 
due to the greater temperature ex-
tremes found in thatch as compared to 
soil, and to the fact that most of the 
turfgrass root system is contained in 
this zone of greater temperature fluc-
t u a t i o n ( h i g h e r and l o w e r t e m -
peratures than soil). 

Second, thatchy turf uses water 
less efficiently than non-thatchy turf. 
Again, this is due to a concentration of 

... once a site is 
heavily thatched, the 
only effective method 
is to completely 
remove the old sod 
and reestablish the 
site. 

the root system in a more porous, less 
water-holding medium than soil. 
Thatchy sites can have poor water 
penetrability (hydrophobic) once the 
thatch has become dried, allowing for 
the waste of e i ther irrigation or 
rainfall. 

Third, thatch provides the medium 
for insects and diseases to live and 
thrive in. 

Certain fungi live on dead a n d / o r 
dying organic matter in the thatch 
most of the time. However, when the 
environmental conditions favor the 
fungi, it can spread rapidly and attack 
healthy turf. Some surface feeding in-
sects can live during the growing sea-
son or overwinter in the thatch zone. 

Fourth, thatch can alter the effec-
tiveness of pesticides a n d / o r increase 
the chance of phytotoxicity from the 
pesticide. Many of the insecticides 
used for grub control are readily 
bound or tied up by the thatch and do 
not easily reach the soil to kill the 
grubs. 

Herbicides , like p r e e m e r g e n c e 
crabgrass materials, can cause consid-
erably more damage to turf on heavily 
thatched sites since the root system of 
the turf is in greater contact with the 
herbicides. 

Fifth, it is extremely costly to reno-
vate or reestablish a heavily thatched 
site. This is further complicated since 
on many areas (lawns, parks, etc.) me-
chanical methods of dethatching are 
used to remove thatch. 

Cornell University found that only 
5 percent or less of the thatch is re-

moved by dethatcher. This suggests 
that once a site is heavily thatched, 
the only effective method is to com-
pletely remove the old sod and re-
establish the site. 

Six th , applied nitrogen is less 
likely to be used by the plant on 
thatchy sites than non-thatchy turf. 
This is especially true for water solu-
ble nitrogen sources for which it has 
been shown that a high percentage of 
the nitrogen can be lost back to the 
atmosphere. Research on thatch in 
the Northeast is primarily limited to 
the University of Maryland and to 
Cornell University. 

Dr. Peter Dernoeden, University of 
Maryland, is conducting research on 
the effects of composted sewage 
sludge on thatch development. 

Dr. Jack Murray of the USDA ob-
served that less thatch occurred on 
plots treated with composted sewage 
sludge than on plots treated with 
other nitrogen sources. 

In Florida 
Thatch management is an important 
part of turf culture in Florida. It is a 
s u b j e c t h o m e o w n e r s a n d c o n -
dominium dwellers recognize, but 
know very little about. It is usually 
left up to the professional turf man-
ager to deal with the causes of thatch 
build-up, cultural problems caused 
by thatch and ultimately, its removal. 

The thickness of thatch in warm 
season grasses is generally greater 
than in cool season grasses because of 
vigorous stoloniferious growth and 
the coarse texture. It is not uncom-
mon to find a St. Augustinegrass lawn 
where you literally sink up to your 
ankles in six inches of thatch, com-
posed of layer upon layer of stolons. 

Almost no thatch layers are to be 
found in some very old bahiagrass, 
c e n t i p e d e g r a s s a n d S t . A u -
gustinegrass lawns where there have 
been minimal turf maintenance prac-
tices over the years. 

In these lawns, the decomposition 
of debris is at a rate equal to or greater 
than the rate of turf production. High 
temperatures for long periods of the 
year and fluctuating moisture condi-
tions cause rapid oxidation of organic 
matter by bacterial and fungal organ-
isms in Florida. A similar situation 
exists in the drained organic soils of 
the Everglades agricultural areas 
which are subsidizing (oxidizing) at 
the rate of one inch per year. So one 
can use the environment, to some ex-
tent, to help control thatch in Florida. 

Many questionable practices are 
performed on Florida turf areas in the 
name of thatch control. 

Scalping is often done in the early 
spring. While it may remove some of 



the upper stolons and decrease the 
sponginess, scalping does not remove 
the majority of the thatch layer. 

This practice can harm turf quality 
if the turf is not nursed back to health. 
Power raking is frequently used in 
some areas. It can remove some of the 
loose upper thatch layer debris, but is 
not effective in removing the denser 
mat layer. It is not a substitute for ver-
tical mowing. 

Another of the practices found in 
Florida is "sanding." This is a very 
heavy topdressing (sometimes up to 
several inches) applied to turf. Of 
course, this practice creates thick 
layers in the soil and all kinds of prob-
lems. 

We see many of the cultural prac-
tices used on golf courses applied to 
other urban turf areas. These prac-
tices might be appropriate on a golf 
course where they are used on a reg-
ular and proper basis. But on other 
turf areas, it is questionable how ef-
fective these practices can be if they 
are being done only sporadically by 
someone who does not understand 
the consequences. 

The future 
An extensive project is being initiated 
at Cornell University under Dr. Mar-

tin Petrovic and Ph.D. candidate 
Robert Vavrek, Jr. 

This project will involve studying 
several factors involved with thatch 
development, including the interac-
tive effects of nitrogen, phosphorus, 
potassium and water on thatch devel-
opment. This research will be con-
d u c t e d in a new fac i l i ty being 
completed this summer which care-
fully controls and monitors water ap-
plied, and excludes rainfall by a rain-
a c t i v a t e d m o v e a b l e g r e e n h o u s e 
called a rainout shelter. 

This tenth-acre site will provide 
useful information on predicting 
thatch accumulation as related to fer-
tility and water. 

Vavrek will also study the effects of 
microarthropods (mites, etc.) on the 
thatch development process. Some re-
searchers believe that these insects 
have little effect on organic matter 
breakdown (i.e. thatch breakdown), 
but it has been found that the levels of 
these types of insects are very high in 
the turfgrass ecosystem. 

Control tips 
University research is bringing us 
closer to a better understanding of 
how cultural practices affect thatch 
buildup. From a practical standpoint, 

the following tips will be helpful in 
controlling thatch buildup: 
• Utilize moderate levels of nitrogen 
fert i l ization and proper mowing 
frequency. 
• Utilize pesticides that interfere least 
with micro and macro-organism 
activity. 
• Maintain the pH in the thatch layer 
at a level conducive to microbial ac-
tivity 6.0 to 6.5. 
• Maintain a favorable organic matter 
decomposition environment through 
core aerification, topdressing and 
maintaining favorable carbon to ni-
trogen ratios (25-30 to 1) in thatch. 
• Choose cultivars and species that 
have lower thatching potential when-
ever possible. WT&T 
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