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Water-repellent soils 
Part 2: More questions
and answers
Fungicides, deep irrigation, wetting agents, aerification and
careful use of topdressing can all be used to defeat LDS.

Keith Karnok, Ph.D., and Kevin Tucker

S C I E N C E  F O R  T H E  G O L F  C O U R S E

What is the relationship among
fairy ring, LDS and water-repel-
lent soil?

The organisms that cause fairy ring
can and do result in LDS and water-
repell ent soi l . Fa i ry ring fungi may
cause LDS in several ways. For example,
these or ganisms also decom po s e
organic matter and thus may contribute
to the organic coating often associated
with water-repellent soils. The presence

In the preceding issue of GCM, we
discussed some questions superinten-
dents frequently ask about the charac-
teristics of water-repellent soil, the best
way for determining whether localized
dry spots (LDS) are being caused by
hydrophobic soils, and the use of wet-
ting agents as a tool for managing water-
repellent soil. The earlier article also
provi des some back ground for the
information presented here.

■ Topdressing and root-
zone mixes should be
tested for soil
hy d r o p h o b i c i t y.

■ Thorough irrigation will
reduce the occurrence
of LDS.

■ Increasing application
rates will not necessarily
improve wetting agent
performance.

■ New research may pro-
vide more answers to
problems with soil
hydrophobicity.

More Info: www.gcsaa.org
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To avoid potential problems associated with hydrophbic topdressing, superintendents should
conduct the water-droplet test before using all topdressing and root-zone mixes.

Editor’s note: This is the second of a two-part series about water-repellent soils on the
golf course. In the June 2002 issue of GCM, the authors answered some of the questions
that superintendents often ask about hydrophobic soils.



of thick fungal mycelia also may prevent
the movement of water into the soil.
Finally, toxic materials associated with
certain species of fairy ring fungi may
also cause LDS.

Some fungi c i des are very ef fective in
con tro lling fairy ri n g, but fungi c i des are
not a cure - a ll for every form of L D S .O u r
re s e a rch has shown that LDS caused by
w a ter- repell ent soil occ u rs wi t h o ut the
pre s en ce of f a i ry ring fungi . Th ere wo u l d
be little va lue in app lying a fungi c i de in
su ch a situ a ti on . Su peri n ten dents are
en co u ra ged to look for the typical signs of
f a i ry ring assoc i a ted with LDS su ch as cir-
cles of mu s h rooms and lush green circ u-
lar bands of tu rfgrass before attem pting to
con trol LDS with a fungi c i de . The water-
d rop l et test (for det a i l s , s ee the June 2002
a rti cle) should be perform ed to deter-
mine the pre s en ce of hyd roph obic soi l .

Why do my greens continue to
show LDS even though I aerify
and topdress regularly?

First, it is important that the super-
intendent determine the cause of LDS.
The water droplet test will show the
presence of hydrophobic soil. As long as
there is organic matter decomposition,
the po ten tial for water- repell ent soi l

exists. Even assuming the topdressing
material being applied is not hydropho-
bic (see the next question), over time,
this “nonhydrophobic” material has the
po ten tial of becoming hyd roph obi c .
Furthermore, a tremendous amount of
aerification and topdressing would be
requ i red to displace or sign i f i c a n t ly
modify the existing water-repellent soil.

Nonetheless, aerification can be ben-
eficial in com b a ting LDS caused by
hydrophobic soil. Water-repellent soil
occurs primarily in the top 2 inches of
the soil profile. Any management prac-
tice that encourages deeper and more
extensive root growth, especially below
the top 2 inches of the profile, will help
reduce the occurrence of LDS.

Could my topdressing mix be
hydrophobic?

Un til recen t ly water- repell ent top-
d ressing materials (sand and or ga n i c
m a t ter) were not a con cern . With few
excepti on s , s oils wi ll not become water-
repell ent until certain types of p l a n t
s pecies — including some tu rfgrasses —
h ave been establ i s h ed in an area for som e
ti m e . Con s i dering the sources of m o s t
sands used in top d ressing mixes tod ay,
the ch a n ces of t h eir being hyd roph obi c
were bel i eved to be small . The rel a tively
s m a ll amounts of the different types of
or ganic matter com m on ly used in top-
d ressing mixes also would have su g-
ge s ted little re a s on for con cern .

With the assistance of Norm
Hummel, Ph.D. (Hummel and Co. Inc.,
Trumansburg, N.Y.), we recently evalu-
ated 33 topdressing or green mixes for
water-repellency. Although our results
are preliminary, we found that certain
mixes were,in fact, hydrophobic. At this
time, we are investigating whether the
sand or the organic matter component
or a combination of the two are respon-
sible for the water-repellency.

We are unsu re abo ut the po s s i bl e
ra m i f i c a ti ons of using a sligh t ly hyd ro -
ph obic top d ressing mix. Im portant fac-
tors determining the long- and short -
term ef fects of hyd roph obic top d re s s i n g
mix would appear to be the amount and

As much as 1 inch of water may be required to wet the hydrophobic zone sufficiently to
reduce the occurrence of LDS.
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f requ ency of a pp l i c a ti on and wh et h er
the area was cored before top d re s s i n g.
Un til more inform a ti on is ava i l a bl e , t h e
w a ter drop l et test should be con du cted
on all top d ressing and roo t - zone mixe s .

How important is irrigation when
dealing with water-repellent soil
and LDS?

We bel i eve irri ga ti on practi ces can have
a trem en dous impact on managi n g
hyd roph obic soi l . As ex p l a i n ed in the Ju n e
2002 G C M a rti cl e , e ach water- repell en t
s oil has a cri tical moi s tu re poi n t . Wh en
s oil moi s tu re is above this poi n t , the water-
repell ency ef fect is tem pora ri ly el i m i n a ted .
Wh en soil moi s tu re falls bel ow this poi n t ,
the soil becomes hyd roph obi c .

Our research has shown that apply-
ing small amounts of water rarely raises
the soil moisture content above the crit-
ical point or maintains it above this
point for any extended period of time.
Applying small amounts of water will
rarely wet the entire hydrophobic zone.
Therefore, it is not surprising that LDS
returns even after irrigation.

App lying su f f i c i ent water to wet the
en ti re hyd roph obic zone wi ll of ten
redu ce the occ u rren ce of LDS for a
mu ch lon ger peri od . Th oro u gh wet ti n g
of the soil helps explain why su peri n ten-
dents of ten report the disappe a ra n ce of
LDS for up to several weeks after a good
s oaking ra i n f a ll . We bel i eve that a t l e a s t
en o u gh water should be app l i ed to wet
the hyd roph obic zone thoro u gh ly. (Th e
ex act depth of the zone can be deter-
m i n ed by using the water- d rop l et test.) 

In many cases, thoroughly wetting
the hyd roph obic zone wi ll requ i re
applying as much as 1 inch of water.
Our discussions with superintendents
suggest this is rarely done for many
practical reasons. Aside from those rea-
sons, it behooves the superintendent to
try, at least occasionally, to irrigate suffi-
ciently to wet the critical hydrophobic
zone. In some cases, this will probably
require the use of a wetting agent. In
addition to treating LDS, deep irriga-
ti on en co u ra ges deeper roo ting and
flushes the soil of accumulated salts.

Do wetting agents hinder
root growth? 

Some earl i er reports in the litera tu re
i n d i c a te that certain wet ting agents may
n ega tively affect root growt h . Using the
Un ivers i ty of G eor gi a’s under gro u n d
root ob s erva ti on labora tory (rh i zo tron ) ,
we recen t ly app l i ed a wet ting agent to a
s oil profile with a 4-inch layer of w a ter-
repell ent soi l . The ex peri m ent showed
s i gn i f i c a n t ly improved root growth of
Pen n c ross creeping ben t grass (see our
a rti cle in the Ju ly 2001 issue of G C M for
m ore det a i l s ) . Al t h o u gh certain wet ti n g
a gents may improve root growt h , we
bel i eve their more important ben efit is
i m proving soil moi s tu re con ten t .

Do season-long wetting agents
really last all season? 

We have te s ted two of the “s e a s on -
l on g” wet ting agents and found a sign i f i-
cant redu cti on in soil water- repell ency for
as long as five mon t h s . In some loc a ti on s ,
f ive months would en compass the major-
i ty of the season , but in others , it wo u l d
n o t . The du ra ti on of ef fectiveness also can
be affected by we a t h er con d i ti on s ,c u l tu ra l
practi ce s , the amount of s oil or ganic mat-
ter pre s ent in the form of t h a tch or mat,
and the degree of s oil hyd roph obi c i ty.Any
of these factors or a com bi n a ti on of t h em
m ay redu ce the du ra ti on of ef fectiven e s s
of these produ ct s .

Will increasing the application rate
make a wetting agent last longer?

Increasing the application rate of a
wetting agent beyond the label recom-
mendation will not necessarily increase
the duration of effectiveness. Wetting
agents differ in their chemical makeup.
Using more of a product will not change
its chemistry. The obvious caveat is that,
like all chemicals used on turfgrass, wet-
ting agents should be app l i ed on ly
according to label recommendations.

I recently saw an advertisement
saying that a certain wetting
agent worked by removing the
organic coating from the soil
particles. Is this true?
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soil and/or turf?
• Will aerifying before applying a wet-

ting agent improve its performance? 
• Besides treating LDS, what are some

other uses of wetting agents? 
• Can soil be modified physically to

avoid becoming hydrophobic? 

These questions are a few of many
from superintendents regarding wet-
ting agents and their use. Obviously, we
don’t have all the answers, but several
s tudies under way wi ll help us to
understand better the most effective
uses of wetting agents. We will share
our findings in future GCM articles.
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At this point, we don’t know. To our
knowledge,this claim for this particular
product has not been substantiated by
re s e a rch con du cted in this co u n try.
Evidently, the research supporting this
mode of action was conducted overseas.
We have recently entered discussions
with this company about testing the
product to determine its effect on the
or ganic coa ting assoc i a ted with soi l
water-repellency.

Conclusions
The qu e s ti ons pre s en ted here and in

the June 2002 G C M a rti cle come from a
su rvey of m ore than 300 go l f co u rs e
su peri n ten den t s . Pa rticipants re s pon ded
to the qu e s ti on , “ If you could have on e
qu e s ti on answered abo ut wet ting agen t s ,
what would it be ? ” Re s pon dents po s ed
m ore than 150 different qu e s ti on s . We
h ave answered the most frequ en t ly asked
qu e s ti on s , or those for wh i ch we have
f a i rly def i n i te answers .

Other questions not discussed here
include:
• Wh i ch wet ting agents move be s t

through the soil profile? 
• Which formulation is the best: pel-

lets, liquids or granulars? 
• Which wetting agent is least affected

by thatch?
• Which wetting agent is safest to use

on cool-season turfgrasses?
• Do wetting agents perform the same

when applied to a cool-season vs. a
warm-season turfgrass? 

• Why do wet ting agents cost so mu ch ?
• Which wetting agent is the best buy? 
• Why are there so many wet ti n g

agents? Are there significant differ-
ences among them? 

• Are split app l i c a ti ons a few days apart
bet ter than a single full app l i c a ti on ?

• Will using a wetting agent at a rate
higher than the recommended one
decrease the level of water-repellency
even more?

• What is the minimum amount of
w a ter that should be used wh en
applying a wetting agent? 

• Does lon g - term use of a wet ti n g
agent have detrimental effects on the

■


