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Trees— 
(Continued from Page 19) 

one must remember that trees also compete with trees. It is 
entirely appropriate to mass trees in some areas, perhaps to 
create definition or separation. However, stand-alone spec-
imen trees also are desirable and can have dramatic visual 
impact. It is not recommended to make every tree a speci-
men tree, but highlighting and exposing some of the better 
ones is certainly worthwhile. Golfers will be allowed to 
appreciate a magnificent tree they might otherwise com-
pletely overlook. 

Many courses have hidden specimen trees that are wor-
thy of exposing and highlighting. Stop for a moment and 
try to recall your favorite golf course trees. More than like-
ly, you are recalling trees that are 75 or 100 years old or 
more and are exposed and uncluttered with other plant 
material. 

Tree spacing also should be carefully checked. Trees 
planted too closely will be sickly, stunted, and deformed, 
and they will never be able to achieve their full potential. 
Even if there are no specimen trees involved, culling out the 
less desirable trees may be worthwhile. The turf and the 
remaining trees will benefit from the reduction in competi-
tion, which also may extend the life span of the trees. This 
type of tree work can enhance the appearance of the course 
since it amounts to "getting rid of the clutter." Reducing 
competition among trees and choosing potential specimen 
trees for the future is a wonderful gift for future genera-
tions. 

High-Tech Sunlight Assessment 

For critical areas where safety and/or particularly valu-
able specimen trees are involved, it might be worth utilizing 
a high-tech sunlight assessment technique. It takes all of the 
guesswork out of tree removal and can predict how much 
light will be gained by doing specific tree work before the 
work is actually done. 

Concentrate on Quality Rather than Quantity 

That golfers love to plant trees is a simple fact of life. 
Planting a tree is to leave a lasting mark on the landscape of 
our courses. Memorial trees are especially popular, particu-
larly because of the emotion associ-
ated with the loss of a loved one. 
Unfortunately, memorial tree pro-
grams can result in emotional and 
indiscriminate tree planting. When 
the number of monuments or 
plaques that often accompany 
memorial plantings accumulates, it 
can create an undesirable cemetery-
like feel. 

It must be noted that a compre-
hensive tree program must also 
include planting trees, but all poten-
tial plantings should be reviewed in 
the same manner as suggested for 

reviewing existing trees. Few programs can ruin a golf 
course more quickly than overzealous tree planting. There 
clearly are many valid reasons for planting trees, but a good 
rule of thumb is to "Never plant a tree without a specific 
purpose in mind." Remember, planting trees can be expen-
sive, but the costs for years of care, leaf removal, and even-
tual removal are much higher. Overplanting is an expensive 
mistake that future generations have to bear. Most courses 
would do well to concentrate on quality rather than quanti-
ty when it comes to planting trees. 

Conclusion 

By now, some readers may be chomping at the bit to get 
out their chainsaws. So, should you go out blindly and 
begin cutting trees down? No, but you should undertake a 
systematic and unemotional review of your trees. Once the 
review has been completed, develop options for scheduling 
the needed work. Utilizing large-scale land-clearing equip-
ment, some courses have removed several hundred trees in 
just a couple of weeks. Other courses take a more conserva-
tive approach and spread the work out over several fall and 
winter seasons. Since tree removal work can be upsetting to 
golfers, it usually is best to schedule it for the off-season. 

In all likelihood, much of the work needed will be 
straightforward. However, there may also be some very dif-
ficult decisions to make along the way. Removal of the "no-
brainers" is a good place to start. These are the trees that 
have no redeeming features, and getting them out of the 
way first usually makes the tough decisions easier. These 
might be trees of the wrong species or ones located where 
they are interfering with turfgrass health or playability. 

Next, look for any specimen trees that might exist on the 
property. If they are in good health, have a reasonable life 
expectancy, and make sense architecturally, carefully cull 
out the competing trees to expose the better ones. Trees take 
a long time to grow, and there is nothing wrong with hav-
ing to come back and revisit some of the more complicated 
situations. 

Ultimately, the goal of a thorough tree review is to pro-
mote healthier turfgrass and better playability. Properly 
carried out, this comprehensive program also will create a 
better stand of trees. 
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CLASSIFIED ADS 
FOR SALE 

1995 Friend Speed Roller with Trailer 
National PTO-driven 5-gang 

Fairway Reel Mower 
plus....extra set of 5-gang verticut reels (1987) 

$2,000 or Best Offer 

Contact: RED or MIKE 
Edina Country Club 

(612) 922-9012 

FOR SALE 
Attachments for GM3000 Greensmower. 

A set of Spikers. Great shape. 
$1,800 or best offer 

Contact: JOE 

(763) 644-2560 

FOR SALE 
Toro Pull Gang 

All 7 units have new bedknives. 
Reels are sharpened. Ready to Cut. 

Plus: 
7 Extra Complete Cutting Units. 

$2,500 
Contact: CHRIS HASBROUCK 

Daytona Country Club 

(612) 427-6110 

FOR SALE 
1995 Rhino, 11ft 4in 

PTO -driven Rough Mower 
$4,000 or best offer 

Contact: GRAYLING IHLE 
Minnlowa 

507/943-3149 
FOR SALE 
1991 MN WANNER 

Pull-type, 200-gallon Sprayer with foamers 
and electrical hose reel. Excellent condition. 

$2,795.00 
Contact: MIKE or BILL 
Town & Country Club 

(651) 646-6743 
FOR SALE 

LANDPRIDE 1548 SLITSEEDER 
Mounts on 3 pt. hitch $4,500.00 
TORO 7-GANG REELMASTER 

$1,250.00 or best offer. 
Contact: CURT or TIM 

Kimble GC 

(320) 398-2617 

FOR SALE 
1995 Buffalo Turbine Leaf Blower. 

Trailer mounted. Less than 100 hrs. 
Like new condition...$5,000 or vbest offer. 

Contact: TOM 
Burl Oaks Golf Club 

472-7124 

(952) 

FOR SALE 
2 Sets Sand Pro 14 Rakes 

with replacement parts...best offer. 
Contact: TOM or KEN 

Brackett's Crossing 

(952) 435-2543 

FOR SALE 
1998 Toro 2300-D 

3-wheel Drive 
Perkins Diesel w/ 200 hrs. Like New! 

The Machine is ground, serviced 
and ready for the 2000 season. 

Contact: ERIC PETERS 
Southbrook Golf & CC 

(320) 274-5355 

FOR SALE 
Toro HTM 175 Fairway Mower. 

New parts last season. 
$5,000 or best offer. 

Two Ryan Aerifiers. Best Offer. 
Contact: MIKE 

Bluff Creek Golf Course 

(612) 445-5588 

WANTED 
7-Gang Pull Frame for Toro Spartan 

Contact: TOM 

(612) 786-2945 

FOR SALE 
Jacobsen Overseeder $2,495 
Kubota M4700 (only 150 hrs) 

Turf Special: $14,900 
Contact: ROGER or DAN 
Olson Power Equipment 
(651) 674-7019 

Classified Ads are free to 
member superintendents. 

Call 952/473-0557 or 
Fax 952/473-0576 

FOR SALE 
Ransomes 350D Fairway Mowers ~ 4 to choose 

fromas low as $1,500... 
Many other items available! 

Call and let us know what you need! 

Greenlmage, LLC (651) 437-7747 

EQUIPMENT FOR SALE 
2 Air Max Circulating Fans 

5 h.p. Briggs Industrial Commercial. 
Less than 10 hours use. New condition. 

$750 each or best offer. 

Delivery available for all equipment. 
Contact: JERRY WEBB 

Prestwick Golf Club 

(651)459-0288 

FOR SALE 
1995 Jacobson 22" Walking Greensmower 

Excellent Shape....$2,800 or best offer. 
Backlapping Machine 

Good Shape....$200 or best offer 
Contact: JIM KIMBERLY 

(715) 926-4913 

FOR SALE 
1984 Ransomes Motor 180 

Superior 2 compartment beverage 
cooler with 1 compartment freezer (NSF) 

Beverage Air 2-compartment 
beverage cooler (NSF). Best Offer 

Contact: GREG HUBBARD 
Manitou Ridge Golf Club 

(651) 777-1436 , choice 5 

WANTED 
Greensking IV Cutting Units - complete set 

John Deere 3215 Cutting Units 
22" width 

5", 7-blade -- complete set 
Contact: PETE FELLAND 

Glenn Rehbein Farms 

(612) 919-5672 

Classified Ads are free to 
member superintendents. 

Call 952/473-0557 or 
Fax 952/473-0576 

FOR SALE 
1-5 gang "Easy Picker" Range Picker...$500 
1-3 gang "Easy Picker" Range Picker...$300 
Both are in good working order, few broken 

discs and misc. spare parts included. 

Contact: BOB DISTEL 
Wayzata Country Club 
(between 7am & 4pm) 

(952) 473-6955 

FOR SALE 
Toro Verticut Reels (set of 3) 

Model 04416 $1,500 or best offer. 
Spikers Reels (set of 3) 

Model 04420 $1,500 or best offer. 
1993 Jacobson LF100 4w.d. 

2336 hours w/reels 
Model 67786 $2,000 or best offer. 

Cushman Box Top Dresser PTO driven $100 

Contact:: WES or TODD 
Ridgeview Country Club 

(218)728-2583 

FOR SALE 
Goosen Bale Chopper 

13 h.p. Motor, used very little. 
$3,000 or best offer 

Contact: STEVE SCHUMACHER 
Izaty's Golf & Yacht Club 

(320) 532-4284 

CUSHMAN MOTOR CO. 
USED EQUIPMENT FOR SALE 

Cushman 
3-wh. Turf Trucksters w/hyd. dump from $2,995 
4-wh. Turf Trucksters w/hyd. dump from $4,795 

Core Destroyer for Cushman Mower $2,495 
Toro 

216 Tri-plex Trim Mower $1,995 
Brower 

7-gang PTO Drive Reel Mower $2,995 
Jacobsen 

Tri-King 3WD 1471 Trim Mower $1,595 
Tri-King 3 WD 1672 Diesel Trim Mower $2,995 
Tri-King 3 WD 1672 Diesel Trim Mower $2,995 

Steiner 
4WD 425 Tractor 72" Deck $8,500 

84" Reels (fits Steiner Tractor) $2,595 
Boom Mower $1,595 

Cushman Motor Co. 
2909 E. Franklin Ave. 

Minneapolis, MN 55406 

(612) 333-3487 

USED EQUIPMENT FOR SALE 
Demo Toro HC4000 Fairway Aerator - $8,995 

Used Toro Hydro-Ject 3000, Like New 
(100 hours)-$12,500 

Used Toro 580D 16' Trideck Rotary Mower 
#0505-$17,900 

Used Deere 3215 Fairway Mower - $8,000 
Used Jacobsen GKV1996 Greens Mower -$8,600 
Used Ransome 615012' Trideck Rotary - $12,000 

Used Land Pride 12' Tow Type Mower - $3,500 
Used Ford 2000 Tractor-$6,500 

Used (Like New) Cushman White Truck w/Full Cab 
& Heater 

Used Toro Workman (Like New) 
4x4 Gas w/200 Gallon Toro Sprayer - $16,500 

Add'; Toro/Other Branded Equipment Available 
MTI Distributing, Inc. 

Jim Tisland 

(763) 475-2200, ext. 233 
(800) 362-3665, ext. 233 

FOR SALE 
Jacobsen Overseeder $2,495 
Kubota M4700 (only 150 hrs) 

Turf Special: $14,900 
i 

Contact: ROGER or DAN 
Olson Power Equipment 

(651) 674-7019 

PRE-OWNED BARGAINS! 
Jake Greens King IV's 

15 to choose from: 
as low as $900 

Jake LF 100 Fairway Mowers 
6 to choose from: 
as low as $2,900 

Toro GM3 and 3000 Greens Mowers 
7 to choose from: 

as low as $950 

Toro 216 Trim Mowers 
4 to choose from: 
as low as $1,350 

Toro 335D and 450D Fairway Mowers 
6 to choose from: 
as low as $2,995 

Toro 5100 and 5300 Fairway Mowers 
4 to choose from: 
as low as $3,995 

Ransomes 350D Fairway Mowers 
4 to choose from: 
as low as $1,500 

John Deere F935 Rotary Demos 
Demo units on sale for $10,595 

with 72" decks. These units 
have only 200 hrs. on them 

and feature a full year John Deere 
warranty. Many to choose from! 

26 hp Yanmar diesel engine 

Many other items available! 

Call and let us know what you need! 

Greenlmage, LLC 

(651) 437-7747 



Sand-Based Rootzone Modification with Inorganic 
Soil Amendments and Sphagnum Peat Moss 

Current player volume and maintenance practices call for 
research into changes in putting green construction materials. 

By CALE A. BIGELOW, DAN BOWMAN AND KEITH CASSEL 

"The pace of golf activity and traffic on golf courses is present-
ly at a peak which has never been equaled. Many of our construc-
tion methods that were satisfactory before, will no longer produce 
greens which will withstand the wear now imposed upon them." 

THESE WERE THE WORDS that prefaced the 1960 
Green Section specifications for a method of putting green 
construction. Although we have had a widely accepted sys-
tem for constructing putting greens for nearly 40 years, it 
seems that the same words also hold true today. 

Four years ago, in an effort to further understand and 
improve putting greens, the USGA supported a series of 
scientific research projects at universities across the United 
States. One of the projects, entitled New Materials and 
Technologies for Putting Green Construction, was conduct-
ed at North Carolina State University. In this study we eval-
uated a variety of materials that could be used to amend 
sands used in putting green construction. 

Basic Principles of Sand-Based Rootzones 

Since 1960, the most widely accepted method of putting 
green construction has specified a high sand content root-
zone. Sand is well suited for high-traffic areas like putting 
greens because it resists compaction, drains quickly and 
maintains good aeration properties. Also, it is relatively 
inexpensive and generally is available most anywhere. 
Although sand is a good substrate for putting green root-
zones, it does have limitations, most importantly poor 
water retention and nutrient retention. 

To correct these deficiencies, sand has most often been 
amended with peat moss (Beard, 1982). Although peat moss 
may be the frequently used soil amendment for putting 
greens, other materials may also be suitable. As with any 
organic material, peat moss decomposes over time. This 
gradual decomposition may adversely affect the rootzone 
physical properties and this, in turn, may contribute to poor 
performance of turfgrasses grown on these declining root-
zones. Turfgrass researchers have evaluated many inorgan-
ic soil amendments for sand rootzone construction with 
mixed success (Waddington et al., 1974; Schmidt, 1980; 
Ferguson et al, 1986; Nus and Brauen, 1991; Kussow, 1996; 
Carlson et al, 1998; McCoy and Stehouwer, 1998). 

Renewed interest in inorganic soil amendments has 

resulted in many products being marketed for turfgrass 
areas. A few of the more commonly used inorganic soil 
amendments are the porous ceramics, diatomaceous earth, 
and zeolites. Some of the characteristics of these products 
that potentially make them desirable for improving the 
properties of sands are a large internal porosity that results 
in water retention, a uniform particle size distribution that 
allows them to be easily incorporated, and high cation 
exchange capacity that retains nutrients. Therefore, 
research exploring the suitability of newly marketed inor-
ganic soil amendments that are not subject to biological 
degradation, but still provide water and nutrient retention, 
would be worthwhile. 

Considerations Before Selecting an Amendment 

Before deciding on which amendment to use for improv-
ing the properties of a particular sand, you should consider 
a few questions. What effect will the amendment have on 
the overall particle size distribution of the rootzone mix-
ture? Too many coarse or fine particles is undesirable. What 
impact will the amendment have on the chemical properties 
of the sand? Some amendments may dramatically change 
the soil pH or contribute unwanted nutrients. How stable is 
the amendment? Will it physically or biologically degrade 
and potentially clog up the drainage pores of the rootzone 
mixture? Lastly, it is important to consider availability and 
cost. An amendment could have the best physical and 
chemical properties in the world, but if it needs to be 
shipped across the country the benefits may not warrant the 
cost. Since all amendments do not have identical character-
istics, an overview of some of the major properties of the 
more commonly marketed amendments follows. 

Types of Amendments 

There are essentially two major classes of amendments: 
1) organic materials, which are derived from decomposed 
plant materials, and 2) inorganic materials, which are min-
eral based. 

Organic materials are typically inexpensive and, depend-
ing on the origin, may be somewhat short-lived in the root-
zone. The benefits of adding organic matter to most any soil 

(Continued on Page 26) 



are numerous. It does an excellent job of enhancing soil 
structure by improving aggregation and can be an excellent 
substrate for microbial growth. Increasing aggregation also 
enhances soil aeration, which may ultimately improve turf-
grass health. 

In addition to the structural benefits, most organic mat-
ter can hold several times its weight in water. When taken 
advantage of in coarse-textured soils, this property can 
greatly improve moisture retention. A certain amount of 
organic matter improves the resiliency or the ability of soils 
to withstand traffic. 

In addition to improving soil physical properties, organ-
ic matter may have moderate nutrient-holding capacities, 
depending on soil pH. If an organic material is used for soil 
modification, it is important to use well-decomposed mate-
rials because they are more stable and less likely to nega-
tively impact the physical properties that you have worked 
so hard to achieve. 

Inorganic materials are derived from large, naturally 
occurring mineral deposits, and these products are general-
ly mined from the ground. These products range from low 

to high in cost, depending on the particular material and its 
availability. Several inorganic materials have been market-
ed over the years for soil modification. Some of the more 
commonly used products include: calcined clays, porous 
ceramics, expanded shale, diatomacous earth, and the zeo-
lites. 

Calcined clays, also marketed as porous ceramics, are 
products that have been heat treated at a very high temper-
ature (1000-1800°F). This heating increases the structural 
integrity of the particles while retaining their chemical 
properties. Once calcined, most products are often screened 
to a uniform particle size that makes them well sized for use 
in putting green rootzones. Since these products are clays 
by nature, they also have a very high inherent moisture-
holding capacity. This high moisture retention is the result 
of many small internal pores. Earlier research has suggest-
ed that particles comprised of many small pores may hold 
moisture so tightly that it may not be available to plants 
(Davis et al, 1970). Another benefit of these clay-based min-
erals is that, because they are clays, they have some nutri-
ent-holding capacity, particularly for cations like the 
ammonium (NH4+) ion. 

Diatomaceous earth is a material that has been mined 
from deposits of diatom shells. Diatoms are one-celled 

(Continued on Page 28) 
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ocean organisms whose cell walls consist of interlocking 
parts and valves containing silica. The skeletons of these 
diatoms have a high degree of internal pore structure, and 
thus, like the clays, retain significant quantities of water. 
These products have been marketed with and without clay 
binders. The clay addition certainly affects the water-hold-
ing capacity of the product. Like the clay-based amend-
ments, the availability of water to plants and the long-term 
stability of these materials is not fully understood. 

Zeolites are a relatively new class 
of amendments being widely used 
for turfgrass rootzones. The main 
attraction of zeolites is that they are 
tremendous absorbers. They have 
long been used in removing environ-
mental pollutants and in many 
industrial processes. Some zeolites 
have even been fed directly to live-
stock to improve gastrointestinal 
performance. The use of these miner-
als in turf has become popular 
because they have a strong affinity 
for cations. In fact, the cation 
exchange capacity (CEC) of some 
zeolites has been measured at 200 
cmolc/kg or more (Ming and 
Mumpton, 1989). For comparison, the 
CEC of quartz sand is < 1 cmolc/kg. 
Zeolites do have internal porosity 
and hold significant amounts of 
moisture, but generally do not retain 
as much as the clay-based products. 

The primary interest in using 
these materials is for improved 
nutrient retention. Several universi-
ty studies have documented dramat-
ic reductions in fertilizer needs in 
zeolite-amended sands (Nus and 
Brauen, 1991; Huang and Petrovic, 
1994). Currently, some of the zeolite 
products are being sold "pre-
charged" with fertilizers. 
Applications of these zeolites may be 
like applying fertilizer and improv-
ing CEC all at once. Theoretically, the 
plant is able to use the fertilizer con-
tained in the zeolite, and it can be "re-
charged" by subsequent fertilizer 
applications. 

One precaution when selecting a 
zeolite is that some of the zeolites 
may have rather high residual sodi-
um contents, which is harmful to tur-

fgrasses in large quantities. Therefore, before purchasing a 
zeolite, it is advisable to determine how much, if any, sodi-
um may be present. As with the other amendments, the 
long-term particle stability under turfgrass cultivation and 
freeze-thaw cycles is still undefined. 

Materials and Methods 

Experiments were conducted to examine the suitability 
of several commercially available inorganic amendments 
for use in sand-based rootzones. Specifically, amendments 

(Continued on Page 29) 
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were tested to determine their effect on the physical prop-
erties of three contrasting sand size classes and their ability 
to limit nitrogen leaching. A locally available quartz sand 
was mechanically screened into three uniform size classes 
(fine: 0.1-0.25 mm, medium: 0.25-0.50 mm, and coarse: 0.5-
1.0 mm). Five amendments (two porous ceramics: Profile 
and Greenschoice; a diatomaceous earth 
containing a clay binder: Isolite; a clinop-
tilolite zeolite: Ecolite; and sphagnum 
peat moss) were studied. Amendments 
were tested at two rates (10% or 20% by 
volume). 

The following physical properties of 
the amendments, sands, and the respec-
tive rootzone mixtures were measured: 
particle size distribution and density, 
water retention, bulk density, and saturat-
ed hydraulic conductivity (percolation 
rate). Nitrogen leaching was determined 
using amendments mixed with a predom-
inately medium-sized sand. Rootzone 
mixtures (12" deep) were installed in 
acrylic cylinders placed above a 4" layer 
of gravel, saturated and drained for 24 
hours. A liquid solution of ammonium 
nitrate, equivalent to 1 lb. of N per 1,000 
sq. ft., was applied to the surface of the 
rootzone mixtures and leached with dis-
tilled deionized water. The effluent was 
collected and 
analyzed for the presence of ammonium 
and nitrate. 

In addition to the laboratory analysis, a 
field study was conducted to determine 
the effect of some of the amendments on 
creeping bentgrass establishment when 
mixed at 10% by volume in a medium-
sized sand. The sand/ amendment mix-
tures were installed into field plots con-
structed according to USGA guidelines 
(USGA, 1993). The experimental greens 
were then seeded to creeping bentgrass in 
October of 1997 at the Turfgrass Field 
Laboratory in Raleigh, N.C. Creeping 
bentgrass establishment was rated visual-
ly by percentage ground cover until full 
coverage was achieved. Due to space lim-
itations, only a portion of the data collect-
ed in the entire study will be presented in 
this article. 

Results and Discussion 
Physical Properties 

Porosity and Water Retention: Sand size significantly 
affected porosity and water retention. Fine sand had the 
greatest total porosity of the three size classes but was not 
significantly differend from medium sand, which was sim-
ilar to coarse sand. Although fine sand was similar to medi-
um sand for total porosity, the pore size distributions and 
inherent water retention were very different. Fine sand con 
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The pipe with the gM stripe. 

http://www.prinsco.com


The Reel Deal. 
Jacob sen® Greens KingT 

Only Jacobsen could offer a riding triplex greens 
mower with the precision and advanced reel sys-
tem of the Greens King IV & V. And only from 
North Star Turf can you take advantage of a deal 
like this... 

Purchase, take delivery and pay for your new 
Greens King IV or V before November 30 and save 
up to $2,000 on any one of eight different models. 
As always, you may opt to use Textron's "Cash in 
May" or "No Pay till May" finance programs. 

NORTH STAI 

3080 Centerville Road 
St. Paul, Minnesota 55117 

651.484.8411 • Fax: 651.484.8257 
800.592.9513 

Act now while you can still put your new Greens 
King to good use yet this season. Contact your 
NST Rep for details. TEXTRON 

TURF CARE AND SPECIALTY PRODUCTS 

J A C O B S E I M 




