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water tables are present. Golf greens built to USGA soils have less large pore space and thus have higher
Green Section specifications or those built with the bulk densities. This results in slower infiltration and
PURR-WICK methods also use the principal of percolation. Non-compacted sandy soils have lower
"perched" water tables. Dependence on capillary bulk densities and can have an infiltration and perco-
action to provide water to plants can result in prob- lation rate as high as 4 feet per hour while compacted
lems such as the lack of adequate water rising quickly clay loams have one-fourth the rate due to higher
enough to supply turfgrass needs during high evapora- bulk densities.
tive demand periods. In addition, if the water table is
left near the surface for extensive periods, decreased Soil texture also influences the water holding
rooting may occur. Inadequate drainage in the event capacity (WHC) of a soil. Clay soils have a much
of heavy precipitation may also occur. higher WHC than sandy soils. In general, fine

textured soil can hold approximately twice as much
Turf areas lose water by evaporation, transpira- water as a loam soil and four times that of a sand.

tion, runoff, leaching, and conveyance losses. Turf This can be demonstrated by the depth a particular
managers have a degree of control over these water amount of applied water will reach (Figure 1). For
loss mechanisms; therefore, they should have a good example, one-inch of applied water will penetrate
understanding of each mechanism in order to con- approximately 5, 8, and 15 inches for clay, loam and
serve water. sand soils, respectively. Fine-textured soils will

require water less frequently relative to coarse-tex-
Soil Characteristics tured soils because of their greater WHC. Organic

matter, loamy soil, and other amendments often are
Soils ideally consist of equal amounts of solids added to improve the WHC of a sandy soil while clay

and pore spaces. Moisture resides in the pore spaces. soils are often amended with sand to decrease WHC
Pores are either large, referred to as macropores, or and increase soil aeration. One aim of various
smaller spaces, called micro or capillary-pores. The culture practices, such as aerification and topdressing,
number of micropores will influence soil water is to provide better water and air penetration to the
content, and macropores will determine air content, root zone and to allow, over time, a slow change
Macropores contain the largest percentage of air since toward increased WHC and aeration.
they hold water poorly. Micropores, meanwhile, due
to their smaller size, are able to hold water longer
than macropores. o

Soil texture and structure are inherent properties
influencing soil pores. Sand grains or particles, being 6
relatively large and spherical, cannot "pack" close
together and the result is many macropores whichay
usually drain well. Clay and silt particles are very 1ays
small and platelike, and can pack together. This
results in numerous micropores that drain slowly. If , \
micropores predominate, soil water holding capacity __ __
will be high, but drainage and air movement may be.
inhibited due to lack of adequate macropores. If 0
macropores predominate, excessive drainage and Loams
aeration result at the expense of adequate water = 24
holding capacity. O0

Infiltration and percolation rates identify a soil's 30
ability to absorb and move water through the soil Sands
profile. Soil texture and structure influence these
factors. Fine-textured soils, such as clays, tend to 36

have slower infiltration and percolation rates while 2
coarser-textured sandy soils have increased rates. Water Applied (in.)
Bulk density is the mass (or weight) of dry soil per
unit volume, including solids and pores. Compacted Figure 1. Expected depth reached from applying 1 inch of

water to three soil types (redrawn from Emmons, 1984).


