
Working in  
partnership with 

Soil surfactants, commonly 
referred to as wetting agents 
by the turf industry, have 
become important tools for 
greenkeepers. 

Over the years, researchers 
in the USA (universities of 
Michigan, Arkansas, Florida, 
Wisconsin and others) and in 
Europe (universities of 
Wageningen, Aberdeen, 
Swansea and others) have 
demonstrated that certain 
wetting agents increased soil 
water content under droughty 
environmental conditions and 
lowered soil water content 
during periods of excessive 
rain. Most of this work was on 
turf maintained in sand or 
sandy loam rootzones. For 
those wetting agents tested, 
does this mean they can 
physically hold or push water 
within the rootzone?

Pushers and holders

The perception is that 
wetting agents can ‘push’ 
water or allow water to 

penetrate through the turf 
canopy and into the rootzone 
or that they can ‘hold’ or retain 
water at the precise location 
in the rootzone where water is 
needed. Soil scientists tell us 
that wetting agents can not 
physically do these things 
and they defend their 
reasoning in detail using 
complicated soil physics with 
mathematics and equations. 
Yet this perception still 

five seconds, the sand is 
wettable; if the water droplet 
sits on top for six seconds to 
one minute, the sand is 
considered slightly water 
repellent; if one to five 
minutes, it’s strongly water 
repellent; and more than five 
minutes, forget it, that’s 
extremely hydrophobic and 
practically not wettable.

Uniform and consistent 
rootzone moisture conditions 
are highly desirable goals for 
managed turf, especially 
putting greens. Are we really 
talking about proper hydration 
of the rootzone? The ideal soil 
has 50% by volume of voids 
or pore space in between all 
those soil particles. A good 
balance of air and water 
among those voids is critical 
for turf roots and overall plant 
health and translates to better 
surface playing conditions. 
Field testing wetting agents at 
university locations gives us a 
first look at how the turf 
responds during drought 
stress to various product 

persists. Could this be related 
to how wetting agents are 
applied, or the amount of 
thatch and organic matter in 
the rootzone, or rootzone soil 
texture (sand or mineral soil), 
or amount of water applied 
from precipitation and 
irrigation, or traffic from 
golfers and play, or various 
turfgrass cultural 
management practices and 
inputs? Obviously, there are 

application rates and timings 
(Figure 2). Evaluation of 
wetting agents on actual golf 

many variables within an 
amenity turfgrass ecosystem. 

Infiltration and hydration

Perhaps a more accurate 
choice in terminology is 
needed. Because of the 
chemical properties of 
wetting agents and how they 
interact with soil biological, 
chemical and physical 
properties, wetting agents can 
improve infiltration and 
improve hydration of a turf 
rootzone. 

To measure infiltration, a 
laboratory test is conducted in 
which naturally occurring 
hydrophobic (water repellent) 
sand is used. A drop of water 
is placed onto the surface of 
the sand and time is recorded 
for that water droplet to 
infiltrate completely into the 
sand (Figure 1). This is called 
the Water Drop Penetration 
Test, but perhaps it should be 
renamed the ‘Water Drop 
Infiltration Test’. If the water 
droplet infiltrates in less than 

course locations gives us a 
better look on a much larger 
scale (Figure 3). 

Show me the science

Data is lacking on the 
nature and differentiation of 
products sold as wetters, 
water retainers, and 
penetrants. There are many 
anecdotal claims but 
thorough, documented and 
replicated field research 
(either from university or 
industry researchers) to 
substantiate these claims is 
lacking. However, there are 
some wetting agents with data 
to support their product 
claims. When used properly, 
these products improve 
infiltration, mitigate water 

repellency in soils, enhance 
hydration and are now being 
understood to have some 
additional effects, ranging 
from enhancing certain soil 
directed pesticides and 
improving flushing of excess 
salts to helping overwintering 
survival and spring recovery. 

Over the past two decades, 
wetting agents have moved 
from products used to correct 
localised dry patches to 
broader applications in 
sustainable water 
conservation and use in fine 
turf. However, marketing 
claims often outpace the 
science. Research continues 
to increase our understanding 
of what wetting agents can 
and cannot do, while 
understanding their mode of 
action and influence on 
rhizosphere dynamics are the 
future. A foundation is being 
built to support 
science‑based applications of 
these soil amendment 
compounds.

When considering a 
wetting agent, ask to see the 
supportive data and testing. 
Consider how the wetting 
agent will fit into your 
programme’s biweekly or 
monthly applications. Stay 
tuned as there is more 
research being conducted to 
increase our understanding 
on wetting agent chemistry 
and wetting agent use in turf.

The science behind 
wetting agent 
applications
By Stan Kostka PhD, Mike Fidanza PhD and Cale Bigelow PhD

Figure 1

Wetting agents can improve infiltration, but not all wetting agents are the same. Water Drop 
Penetration Time = 3,600 seconds on the untreated hydrophobic sand. Note: dilution of 2, 4, 
and 8ml wetting agent/L water is the standard laboratory method to measure WDPT.
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Figure 2

Wetting agents can improve rootzone hydration, preventing abiotic stress. Three wetting 
agents – Product A, ProWet Evolve, and Product B – applied to test plots in a creeping 
bentgrass green, prior to photo taken in July 2018 during heat and drought stress. (Photo 
credit: Dr. Cale Bigelow).

Figure 3

Wetting agents can improve rootzone hydration and turf recovery on an unirrigated golf 
course fairway.  Left: ProWet Evolve applied at 12.5 L/ha on 7 July, 8 August, 1 Sept.  Right: 
Untreated.  Photo taken on 16 September 2021.  Ludlow GC, Ludlow, England, M. Cleverley 
Course Manager (Photo credit: ClearSky Imaging).
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