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Minimizing 
compaction on 

athletic fields, golf 
courses 

While turfgrass is not 
directly killed by com-
paction, it makes the 
plant susceptible to other 
stress factors. 

• As the American people turn more to 

outdoor physical activities for their recre-

ation, increasing pressure is being placed 

upon recreational field managers and golf 

course superintendents who must cope 

with traffic levels never expected as little 

as 15 years ago. 

The average athletic field supervisor, 

unlike his counterparts of yore, must 

make turfgrassed fields available to youth 

baseball leagues, men's and women's soft-

ball leagues, soccer leagues, recreation 

Softball and touch football leagues, and 

much, much more. 

The average golf course superintendent 

watches in the neighborhood of 30,000 

people play on his course every year—and 

in extreme instances will see upwards of 

60,000 people on courses that are open 

throughout the year. 

What results is usually not pretty: worn 

down, brown grass, trampled and "left for 

dead." Though most athletic field turf 

mixes are hardy breeds, they usually can-

not cope with the effects of soil com-

paction, which steals their sustenance. 

"Soil compaction caused by foot and 

vehicular traffic is a common problem of 

turfgrass areas," note Drs. Bill Daniel and 

continued on page 24 

Uncompacted 
Soil Structure 

Arrows represent: 
• Root penetration 
• Water infiltration 

> Oxygen gas exchange 

Compacted 
Soil Structure 



Most compaction in top 
three inches of soil, says 
Dr. James Beard 

C o m p a c t i o n from page 22 
Ray Freeborg in their "Turf Manager's 

Handbook." 

"In a nine-year study of compaction on 

a putting green in Virginia, the air porosity 

decreased from 21 to 17 percent while 

infiltration was reduced from 45 to 32 

cm./hr. Heavy compaction caused a 22 per-

cent lower air porosity and a 46 percent 

lower infiltration rate when compared to 

normal maintenance." 

Do not mistake wear damage with dam-

age caused by compaction. Excessive traffic 

can destroy leaf tissue (wear), leaving root 

systems intact. But compaction can cause 

much more serious damage, to the roots. 

From t h e t o p—Most compaction 

occurs within two to three inches of the 

surface, says Dr. Jim Beard in his well-

known text "Turfgrass: Science and 

Culture." Yes, but in reality, it is the top 

one inch of the soil that is most radically 

affected. 

Because soil particles are so tightly 

compressed in compacted situations, there 

is little air space to allow water and gas to 

infiltrate the soil and work their wonders 

on the turfgrass plant's root system. 

Eventually, the roots may die altogether. 

Different soils react differently to 

increased traffic. Fine textured soils like 

silts and clays are far more easily compact-

ed. At the other end of the spectrum, cer-

tain coarse textured sands resist com-

paction. 

Compaction potential, notes Dr. Beard, 
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Grass uses 25-50 percent 
less water, non-
compacted, says Dr. Bob 
Carrow. 

Dealing with compaction 
can save money, says Dr. 
Jack Hall. 

What 
compaction 
does: 

Destroys soil structure; increases 
soil bulk density; increases small 
pore space, decreases large pore 
space. 
Contributes to lower air porosity, 
lack of soil aeration; increases car-

bon dioxide in soil; decreases oxygen diffusion. 
• Contributes to reduced water infiltration and percolation; increases 

surface water runoff; increases water evaporative losses; decreases 
leaf water potential; decreases drought hardiness; increases need 
for irrigation. 

• Causes greater soil temperature extremes; increases heat conduc-
tivity and canopy temperatures. 

• Decreases nutrient and pesticide movement; decreases nitrogen 
use efficiency; decreases plants' stored food reserves; increases 
need for herbicides and fungicides; increases proneness to wilt and 
disease. 

Sources: various 

Alleviating 
compaction: 

Use species/cultivars adapted to 
your area and cultural level. 
Control traffic through scheduling 
and design. 

Cultivate as often as necessary. 
Adjust other management programs: develop good drainage, irrigate 
as deeply and infrequently as possible; keep nitrogen levels ade-
quate but not high. 
Modify the soil chemically (use gypsum for heavy, salt-affected 
soils). 

• Modify the soil physically (add sand or organic matter to heavy clay 
soils). 

• Install paver systems, as a last resort. 
Source: Dr. R.N. Carrow 
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CAUTION: TURCAM is a restricted-use pesticide. 
® TURCAM is a registered trademark of Nor-Am Chemical Company. 

The success of fert i l izer w i th insect icide comb ina t ion 
produc ts is related to particle d is t r ibut ion and gett ing 
the mos t out of the granule 's active ingredient. 

The Andersons ' min i -granu lar particle sizing used 
in fo rmu la t ing our Professional Turf Products w i th 
TURCAM is careful ly contro l led to: 

• Ensure m a x i m u m ease and un i fo rmi ty of appl icat ion 
fo r lawn care professionals. 

• Provide the particle ball ist ic character ist ics needed 
for eff ic ient operat ions. 

• El iminate excessive dust iness or pattern d is rupt ion 
due to w ind . 

The Andersons. 
U n i f o r m l y the best in the business. 

1-800-225-ANDY 

W i t h The Andersons Professional™ Turf fert i l izer 
w i th Turcam® insecticide, you 've got a fast-act ing, 
long- last ing fo rmu la that gets you the results you 
need to please your mos t d iscr iminat ing cus tomers 

C o m p a c t i o n from page 24 

is influenced by: 

1) soil texture (coarse texture = less compaction) 

2) severity of pressure (lighter traffic = less compaction) 

3) frequency of pressure (less traffic = less compaction) 

4) amount of vegetation (more vegetation = less compaction) 

5) soil water content (dry soil = less compaction) 

Other problems—As soils become more compacted, other prob-

lems find a window of opportunity. Dr. A.J. Turgeon, in "Turfgrass 

Management," reports: 

"Turfgrass communities growing in compacted soil are often 

invaded by various weed species [such as goosegrass, knotweed and 

annual bluegrass). Some weeds that typically grow under these con-

ditions may possess the capacity to transmit foliar-absorbed oxygen 

to their roots to satisfy respiratory requirements. Thus, specific 

weeds may have a definite advantage over many turfgrasses through 

their ability to persist under these conditions." 

Besides weeds, other problems crop up like decreased drought 

resistance, wilt, and some diseases. 

"Turfgrass growing under compacted conditions," observes Dr. 

J.R. Hall III, "has less stored food reserve, more succulent tissue, and 

greater proneness to wilt and disease. This lack of growth and com-

petitiveness often leads to greater need for irrigation, herbicides and 

fungicides. Dealing with compaction can therefore save money in the 

long run." 

Dr. R.N. Carrow adds another cost factor to the equation: grass 

plants use 25 to 50 percent less water under non-compacted versus 

compacted conditions, but low infiltration rates under compaction 

make irrigation very difficult. "The grower often finds it necessary to 

irrigate with low quantities of water on a frequent basis," he notes, 

"which greatly increases evaporational losses. Therefore, total water 

use actually becomes greater under compacted conditions." 

Cult ivat ion—The number one cultural practice that helps to 

alleviate soil compaction is cultivation (aeration/aerification). But 

proper timing is critical. 

"Cool-season (grasses) generally require heavy aerification spring 

and fall with additional cultivation if traffic is heavy," says Dr. Hall. 

"Warm-season bermudagrasses are best aerified as soon as they have 

greened up in the spring and through the summer growing period. 

"Spring cultivation should be done early enough to allow 

Kentucky bluegrass, tall fescue or perennial ryegrass time to heal 

before crabgrass germination begins in late April or early May," adds 

Dr. Hall. "This is not as critical if good pre-emergence herbicides are 

applied. 

"Aerification too early in the spring or too late in the fall when 

the turf is not competitive may increase the potential for annual 

weed invasion. Likewise, aerification during periods of limited mois-

ture may aggravate limited moisture conditions by increasing evapo-

rative water loss from the soil." 

Other procedures for halting the problems of soil compaction are 

listed in the accompanying tables (page 30). 

—Jerry Roche 

Ammonium sulfate fertilizer 
suppresses summer patch 
• Researchers at Rutgers University in New Jersey have found that 

using ammonium sulfate fertilizer (21-0-0-24S) suppresses summer 

patch by changing soil acidity, according to Dr. Joseph Heckman. 

Dr. David Thompson, Rutgers plant pathologist, explains: 

"Ammonium sulfate reduces the soil pH almost immediately, and 

continued on page 30 


