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The Emperor’s Soil:
The Naked Truth

The turf industry is obsessed with soil. Millions of research

dollars are spent each year to explore the physical and chemical

aspects of soil. For example, the United States Golf Association

(USGA) has spent millions simply on understanding and refining specifi-

cations for putting green construction.

The search for the “right” soil, sand or amendment has spurred many

new industries. Sand companies, organic and inorganic amendment com-

panies, blenders, and testing labs have all flourished in this soil-obsessed

world.  

Nailed by Specs

USGA specs are used as a guide to “ensure”

success, but they can easily double as a ham-

mer with which to nail blame should greens

fail. In general, it is widely agreed that the specs

focus on drainage with little regard for chemi-

cal properties.

The increased number of sand-based

rootzones has raised questions on proper fer-

tility that are understood by researching soil

chemistry. Private soil chemical testing compa-

nies have a network of consultants that pro-

mote testing, interpret the numbers and make

recommendations.

Though soil chemical analyses often are in-

formative and accurate, consultants some-

times complicate the data with their interpre-

tations, or opinions, in an effort to help turf

managers better understand the research. By

putting “spin,” as it’s referred to in political par-

lance, on the data, leaps of faith are taken with-

out supportive research that calibrates plant

response to soil nutrient level.

Favoring the Emperor

When I ask turf managers what they know

about certain agronomic practices and chemi-

cal treatments, they often regurgitate what they

have been told by consultants—though they

don’t understand the information. When this

happens I am reminded of the story entitled

“The Emperor’s New Suit” by Hans Christian

Andersen. In the story, written in 1837, two

swindlers persuade an emperor with an obses-

sion for fine clothing that “they could manu-

facture the finest cloth to be imagined, but the

clothes made of their material possessed the

2005 Issue 1  •  Volume 16  •  Number 1

continued on page 4

Turfgrass Management
Influence on Water Quality

Part 3: Leaching and Hydrology

As with runoff, single,
catastrophic rainfall events
can be responsible for much
of the nutrient and pesticide
loss in leachate.

A
Healthy
Ecosystem

Editor’s Note: This is the third of a three part series

on the current status of water quality research as it

relates to turfgrass management. Part 1, Pesticides,

was published in  CUTT Winter 2004, while Part 2,

Nutrients, appeared in 2004 Issue 2 (Spring 2004).

Much highly managed turf is grown

on a sand-based rooting mix, which

provides rapid—and in some cases

excessive—drainage, preventing adequate time

for chemical removal and attenuation. Nutri-

ent and pesticide leaching is by far the largest

contributor of chemicals to ground water. How-

ever, sandy profiles allow relatively unimpeded

turf growth, avoiding many of the problems

found in turf grown in other soil.

In sand, root growth and density are in-

creased, allowing for an increased growth rate

which increases thatch formation, and organic

carbon deposition which increases microbe ac-

tivity. These all increase the remediation po-

tential of nutrients and pesticides in the soil.

Yet, in some cases increased soil organic matter

(OM) may actually increase NO
3

- leaching by

increasing soil N mineralization. However, in

general, increased OM has a positive affect on

water quality, as it provides a greater buffer for

contaminant capture.

As with runoff, single, catastrophic rainfall

events can be responsible for much of the nu-

trient and pesticide loss in leachate. Lui et al.

observed up to 40% total annual percolation

losses due to a single precipitation event. In

general, though, leaching is considered a more

constant loss of water from a soil profile and

represents a significant portion of total rainfall.

Owens et al. calculated that in excess of 30%

of precipitation was lost as sub surface flow.

Leaching is the major pathway through which

pesticides and nutrients are lost, especially from

sand-based golf greens, which do not capture

compounds effectively. Soils containing a higher

portion of fine sediment are much more effec-

tive at nutrient and pesticide retention. A fine

sandy loam studied by Branham at al. was very

effective at removing 2,4-D from water; it was

not detected in leachate.

Dilution and Mobility

Dilution is important in terms of reducing

NO
3

- concentrations in leachate. Greater pre-

cipitation entering the profile will dilute soil

solution N, but will also increase the speed at

which it moves, reducing possible attenuation.

Once past the root zone (15-30 cm) compounds

tend not to be further attenuated, and can move

to the ground water table relatively unimpeded.

Compound mobility in the soil is a function

of both the compound and the soil. Soils high
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