Soil-Water-Turf Relationships*

by Dr. Henry Indyk

agement for healthy and vigorous

growth of turfgrasses for aesthetic
and/or utilitarian purposes requires a
basic understanding of soils, water,
plants, and their interrelationships.

SOILS

Soil is a very complex heterogeneous
medium with physical/chemical and bio-
logical properties which alone or with
their many interrelationships influence
soil-water relations and turfgrass growth.
Functions of soil include: anchorage and
physical support of turf plants; water
reservoir; plant nutrient reservoir, and
supporting medium for utilitarian purpos-
es. The three distinct layers included in
the soil profile are commonly called top
soil, subsoil and parent material (or
bedrock).

An ideal soil with optimum condi-
tions for plant growth consists of two
major factions: 50 % solids (further bro-
ken down as 45 % mineral, 5% organic
matter) and 50% pore space (as 25%
water [liquid] and 25% air [gaseous]).
Though a small percentage, the organic
matter content is an essential difference
between productive and non-productive
soils.

Total pore space varies with soil type;
with somewhat less in sandy soils and
somewhat more in clay soils. Air and
water porosity are inversely related and
subject to extreme fluctuations, depend-
ing on soil moisture conditions.

The term "soil separates" refers to the
different size particles it contains. These
are designated as sand (further classified
from coarse to fine), silt and clay. Soil
"texture" classification is based on the
amount of sand, silt and clay present.
Soil "structure" refers to the arrangement
or grouping of the individual soil sepa-
rates. Texture and structure in large mea-
sure determine the general characteristics
of the soil: soil porosity, water move-

Intelligent and efficient water man-

ment, water holding capacity and
infiltration.
WATER

Soil must contain a certain
amount of available water to func-
tion as a medium for growth of
turfgrasses. The manner in which
the water is supplied, its infiltration,
movement, storage and control

must be understood and considered
in its relationships to soils and
plants.

Infiltration rate refers to the
rate at which water moves into the
soil before puddling or runoff
occur. This is affected by soil tex-

ture and the physical condition of
continued on page 9
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NEW ENGLAND PATRIOTS STRIPPED
FIELD INSTALLED 2” THICK 48” ROLLS

CYGNET is able to harvest 48” WIDE ROLLS consistently from very thin to over 2”
thick. We can install these rolls without pulling or pushing them along the ground (no
stretching or tearing). Our patented machines carry the rolls, turn them at ground speed,
and install down a controllable slide for tighter seams.

NO ONE ELSE CAN MAKE THIS CLAIM
U. S. Pat. #5,215,248 & 5,307,880

WHY DO MAJOR UNIVERSITIES, THE MAJOR LEAGUES, AND N.F.L.
TEAMS CALL CYGNET WHEN THEY NEED EMERGENCY REPAIRS or
NEW INSTALLATIONS? (not to play ball)
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FOR fewer, tighter seams
stability and performance
when you are ready to install,

give CYGNET a call

...BECAUSE CYGNET PERFORMS!!!

NEW from CYGNET: We are able to prescription strip a sportsfield in hours (stripped
Ohio State’s entire football field in six hours) with our new machine.

4111 Insley Road
North Baltimore, Ohio 45872

ST. LOUIS CARDINALS
STRIPPED & INSTALLED 42"
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TURF BETTER
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Phone: (419) 354-1112
Farm:  (419) 655-2020
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the soil surface, including compaction, salts, moisture
content and organic mulch.

Soil moisture is determined on the basis of tenacity
with which water is held in soil. The term "gravitation-
al" (non-capillary) refers to water which moves rapidly
downward due to gravity; "capillary" to water which is
held in the small pores at varying tenacities; and "hydro-
scopic" to water which is held very tenaciously and exists
as a very thin film at the solid-liquid interface.

Percolation is the movement of gravitational water
through the soil profile. Percolation rate is affected by
soil texture, impeding layers, textural zonation and the
depth of the soil profile.

Infiltration rate, soil moisture levels and percolation
rate all must be considered to determine the maximum
rate of applying supplemental irrigation.

The depth of water movement is affected by the depth
of the soil profile; the texture of the soil, and the soil
moisture content. Water does not move down through the
soil until the absorptive capacity of each soil particle is

satisfied; only then is the added water free to move to the
next particle. Depth of movement is used in determining
the maximum amount of water to apply during each time
of irrigation.

Water holding capacity (or field capacity) refers to
the water retained by the soil after gravitational water has
drained. This is affected by soil texture, the percentage
of organic matter contained; the aggregation; the depth of
the soil profile; and the degree of compaction. Water
holding capacity is used to determine the amount and fre-
quency of irrigation.

Available water refers to the portion of water retained
by the soil between field capacity and the permanent wilt-
ing point of the turfgrasses. Constant replenishment of
water is required due to water loss from surface runoff,
drainage through the soil, evaporation, and transpiration.
*(Condensed version of the handout supplied by Dr. Indyk in
conjunction with his presentation at the 8th Annual STMA
Conference held in Colorado Springs, CO, in January of
1997.) STM
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