
We promise to 
tell the truth 

the whole truth and 
nothing but the truth. 

So help us BPA. 
As a member of BPA (Business Publications Audit of 

Circulation, Inc.) this magazine subscribes to the principle 
that it takes more than good faith to earn the business of 
advertisers. It takes good figures. 

BPA, an independent, not-for-profit organization, 
audits our circulation data to make sure that advertisers 
get exactly what they pay for: you. 

Once a year, BPA auditors examine our circulation list 
to make sure it's correct and up to date. 

The audit makes sure you are who we say you are. 
It verifies your name, your company, your industry and 
your job title. This information enables our advertisers to 
determine if they're saying the right thing to the right 
people in the right place. 

It also gives us a precise picture of who you are and, 
therefore, a good idea of what you want as a reader. 

BPA. For readers it stands for meaningful information. 
For advertisers it stands for meaningful readers. Business 
Publications Audit of Circulation, Inc. Y S / n n n 
360 Park Ave. So., New York, NY 10010. V U K A 

Wk make sure you get what you pay for. 



Double-Edged Sword 
Growth regulators can conceivably help 
Poa annua get through the summer while 
reducing its spread by seed. 

By Jeff Hagman 

"From the golfer's standpoint, Poa 
annua is like the girl with the curl 
in her hair , " says Dr. T h o m a s 
Watschke, professor of turfgrass 
science at Pennsylvania State Uni-
versity. "When its right, Poa is 
beautiful—it can be mowed close. 
And because of its density and 
uniformity, it makes a great fair-
way surface. 

"But when it's wrong, Poa can be 
awful. Golf course superintend-
ents are faced with turf that doesn't 
mow well, because it produces stiff 

seedheads which are 
tracked everywhere to 
cause sanitation prob-
lems, turning fairways 
a pale oyster-white 
or yellow rather than 
green." 

Now the deve lop-
ment of plant growth 
regulators (PGRs) by 

firms like 3M and Eli Lilly Compa-
ny threatens to end that love-hate 
relationship between golf course 
managers and the light green, 
shallow-rooted Poa annua that 
populates an estimated 90 percent 
of American golf course fairways. 

In the mid-1960's, the increase of 
automatic irrigation systems and 
the EPA and OSHA restrictions on 
lead and calcium arsenates com-
bined to establ ish Poa annua 
as—in the words of Purdue Uni-
versity agronomist Dr. Ray Free-
borg—"a turfgrass by default." 

" B e f o r e the development of 
PGRs," explains Watschke, a mem-
ber of the GCSAA Educational Ad-
visory Committee, "the battle lines 
were simply drawn. Some golf su-
perintendents said, "I'll accept Poa 
annua, buy an automatic irrigation 
system, and get more money for my 
fungicide budget." Or superintend-

Seedhead production is 
ut the expense of root de-
velopment in Poa annua. 
Growth regulators can re-
duce the bad characteristics 
of Poa and reduce mowing 
frequency. 



ents could treat Poa as a weed, 
saying, "Kill it with calcium arse-
nate and overseed with competi-
tive species." 

But PGRs offer what Watschke 
calls "a double-edged sword," a 
philosophic and agronomic alter-
native to pre-emergent root inhibi-
tors like Betasan (Bensulide) , 
DCPA (Dacthal), Benefin, or total 
soil sterilants like methyl bromide. 

"With the new PGRs , " says 
Watschke, "you can improve Poa 
annua's ability to survive. But 
timed differently, PGRs can be 
used to help convert a stand of Poa 
to other species." For the last three 
years, research into the PGR's po-
tential to both promote Poa annua 
root growth and suppress seed-
head production has accelerated at 
universities like Michigan State, 
Pennsylvania State and Purdue, as 
well as at golf courses in Ohio, 
Indiana and New Jersey. If the 
PGRs succeed in avoiding Poa 
annua brown-out during times of 
heat or moisture stress, the prod-
ucts could turn what Purdue re-
searchers condemn as "failure 
grass" into an example of what Dr. 
Watschke calls "a hot issue—the 
manipulation of plant growth as a 
management tool for our advan-
tage." 

Most promising for golf course 
applications is the PGR's ability to 
shift the utilization of photo-
synthate stored in Poa annua away 
from seedhead production. In-
stead, the photosynthate is used or 
stored in parts of the plant where it 
could conceivably make it more 
stress tolerant in the summer. 
"When golfers end up with their 
golfballs lying in a b u n c h of 
seedheads," says Watschke, "it 
doesn't offer them a proper shot. In 
addition, many people have tre-
mendous allergy problems with 
seedhead-filled Poa. I 've seen 
black golf shoes end up yellow. 
When you're talking 160 seeds pro-
duced by one plant, that's a signifi-
cant pollen load. 

"Golf course super intendents 
can't do much about a plant's met-
abolic potential. But once it gets its 
metabolic act together, we can shut 
Jeff Hagman is a marketing supervi-
sor for 3M, Agricultural and Com-
mercial Products Division, St. Paul, 
MN. 

it down. And then, with deeper 
root growth, the Poa annua pro-
ceeds through the summer stress 
season morphologically better 
suited to handle it because of its 
improved top-to-root ratio." 

In l a te -March , 1983, 3M re-
ceived EPA approval for use of 
Embark PGR for Poa annua seed-
head suppression on fairways 
using a V2-pint per acre rate. Intro-
duced in 1978 for public works and 
highway maintenance mowing 
reduction, Embark (mefluidide) 
has been tested by Michigan State 
University turf pathologist Dr. Joe 
Vargas, Watschke, and Freeborg. 

One example of PGRs utility in 
convert ing a course from Poa 
annua to a competing species like 
creeping bentgrass is the work of 
Frank Dobie, 18-year veteran gen-
eral manager and superintendent 
for Sharon Center, Ohio's Sharon 
Golf Club. Dobie currently uses 
EMBARK PGR across 22 acres of 
Poa annua on the fairways of his 
18-hole course. Over the last 14 
years, the Sharon Club's turf has 
evolved from a predominantly 
Merion blue-grass stand in 1966 to 

"If we get 50 percent 
Penneagle here in five 
years, I1 II be thrilled." 
Dobie. 

one with almost 9 0 % Poa annua by 
1980. Dobie is determined to use 
the PGR as part of his five-year 
conversion program to Penneagle 
creeping bent. But Dobie is realis-
tic. "If we get 50 percent Penneagle 
here in five years, I'll be thrilled to 
death." 

Beginning in the Spring of 1981, 
Dobie sprayed PGR at the recom-
mended rate of a quarter-pound 
active per acre on all 22-acres of 
his fairway using a 300-gallon 
boom sprayer. He followed that 
with an overseeding of Penneagle 
creeping bent. Dobie applied the 
PGR slightly after greenup, keep-
ing the material off the roughs to 
avoid retardation of the bluegrass 
there. "The result," claims Dobie, 
"was very good. The PGR did in-
hibit Poa annua growth on the fair-
ways. By the end of May 1981, the 

two-weeks of discoloration had 
ended. The Penneagle was up into 
the two-leaf stage and by June 1, 
the fairways looked gorgeous in 
co lor and tex ture . Poa st i l l 
predominates, but we now have 
more than 5-10 percent bentgrass." 

"And the PGR eliminated Poa 
annua seedhead production for us 
by 9 0 % , " concludes Dobie, who 
predicts that a variety of cultural 
strategies will contribute to a dou-
bling of his present bentgrass pop-
ulation to 10-20%. Dobie has insti-
tuted extensive aerification of his 
fairways from November to De-
cember with a Dedoes aerifier to 
expose the soil, pick-up the grass 
clippings to promote the spread of 
bentgrass, and planting of divots 
on the fairways with a soil and 
bentgrass seed mixture on a daily 
basis. 

At Rivervale , New Jersey's 
27-hole Edgewood Country Club, 
golf course superintendent Bill 
Gaydosh has experimented with 
PGRs for four years to convert his 
turf from Poa annuo to bentgrass. 
"We've now got 60 percent bent in 
the fairways," says Gaydosh. "If we 
can reduce the seedheads from 
Poa annua, it'll be worth it for the 
aesthetic value alone." 

W h e n Gaydosh j o i n e d the 
Edgewood Country Club in 1975, 
the fairways were populated with 
almost 100 percent Poa annua. 
Gaydosh initiated an overseeding 
program with Seaside and Emer-
ald creeping bent. "The Poa didn't 
hold up during the summer unless 
you used extensive maintenance 
practices like syringing, aerifying, 
and disease control." 

Gaydosh initiated test plots of 
PGR in mid-November 1979, using 
a 16-ounce per acre rate on a single 
acre of fairway at Edgewood. "The 
results," Gaydosh r e m e m b e r s 
ruefully, "were drastic and yellow-
ing, with a reduction of seedheads 
in the spring and dead Poa during 
the winter." But by 1981, Gaydosh 
was timing his trial of the eight 
ounce per acre rate in the spring, 
"right after green-up." He found 
the results "very encouraging— 
with little discoloration and almost 
no seedheads." 

This year, Gaydosh is treating 10 
acres of Edgewood fairway with 

continued on page 54 
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the eight-ounce rate. "If it works as 
well as we expect," says Gaydosh, 
a graduate of the Rutgers turf 
program, "I expect to spray all 50 
acres of fairway and 3 acres of tees 
with the PGR next year. We try to 
spray in the morning, when the 
dew is on the turf, using a 100- gal-
lon John Bean sprayer and a 

"Sprayers can be off by 
25 to 50 percent. You 
need accuracy with 
PGRs." Morris. 

Cushman cart. And the timing— 
just after green-up—is critical." 

"The window which golf course 
superintendents are dealing with 
here," agrees Tom Watschke, "is 
the time between green-up and 
seed emergence. That can be as lit-
tle as two to five days. I'd suggest 
golf course superintendents be-
come hands and knees diagnosti-
cians, peeling back the sheath to 
witness the seedhead still in the 

W h a t e v e r the Reason 
W h e n e v e r the Season 

v>j4N- 3", 6" and 12" Plastic 
^ ^ Pop-Ups for Grass, 

Ground Cover and Shrubs 

Brass or 
plastic nozzles. 

Rises 3", 6" or 12" 
Easy to clean filter 

Molded gasket and seal 
for positive sealing 

Spring loaded to 
assure retraction. 
Ratchet allows nozzle 
alignment change after 
installation. 

Use in place of risers in turf areas. 
Out of sight, out of danger from 
human and mechanical damage 

Install on present line 

JOk 
Suya l (Eoarlj/t Buckner1 

4381 N Brawley, Fresno, CA 93711 
(209) 275-0500 TWX 910 362 1167 

Circle No. 138 on Reader Inquiry Card 

54 WEEDS TREES & TURF/JUNE 1983 

boot. If you apply the PGR, you'll 
keep that seedhead inside." 

With the POQ species so sensitive 
to temperature, the advisability of 
using a PGR may vary depending 
on the geographic location of a 
course. "In New York, Pennsy-
lvania and Northern Ohio," says 
superintendent John Morris of 
Highland Golf and Country Club, 
"you get by fine with POQ annua. If 
I was a superintendent in Min-
nesota, I'd try to grow Poa. But 
here in Indianapolis, we have such 
a problem getting through the sum-
mer heat stress." As a result, 
Morris began experimenting with 
PGRs in the Spring of 1982 on six 
1,000-meter plots. The Highland 
fairways currently support a 50% 
Poa population, and Morris is 
overseeding with Penncross bent. 
"That Fall 1982," says Morris, "we 
sprayed two EMBARK applica-
tions mixed with another growth 
retardant. And it burnt the living 
tar out of it. But we used a rate 
much higher than the recom-
mended half-pint per acre rate." 
This year, Morris is returning with 
the PGR on a 1000-square-foot 
plot. 

"The first thing a golf course su-
perintendent should do," warns 
Tom Watschke, "is gain experience 
with a PGR. Don't use it immedi-
ately on all fairways. Use test plots, 
perhaps a practice fairway, to an-
ticipate the response of your turf. 
And take areas which will give you 
the most information. Try a place 
with lots of developing seedheads 
in the Poa or turf that gives you the 
most problem in the summer with 
Poa loss due to drought." 

Adds Norm Axe, head of the 
chemicals and fertilizer division of 
Detroit's Lawn Equipment Compa-
ny: "We recommend golf course 
superintendents recalibrate their 
spray equipment so they know 
what they're putting down. You've 
got some latitude in spraying dan-
delions. But you need accuracy 
with a PGR. Some sprayers can be 
off by as much as 25 to 50 percent." 

"Nothing will tell on you like a 
PGR," agrees Watschke. "Many 
golf course superintendents will 
say its the first time they could get a 
handle on how precisely their 
spray operations perform." 

"Put your best spray applicators 

on the job," says Sharon's Frank 
Dobie. "We use white foam mark-
ers to avoid overlapping. Because 
where ground crews skip or 
overlap, or where spray nozzles 
are plugged up, that will be evi-
dent." 

Prices for commercially-
available PGRs vary; 3M's EM-
BARK averages $140 per gallon. 
Edgewood's Bill Gaydosh calls 
that, "a little expensive for me to 

"Research continues on 
the ef fects of PGRs on 
seedhead production and 
Poa annua control. 

use, but worth it. My PGR costs per 
acre is $9.00. 

"There's definitely money to be 
saved with the use of PGRs," says 
Watschke. "Properly timed, a golf 
course manager trying to improve 
the quality of the Poa annua will 
find the plant has less disease and 
hence you apply less fungicide. It's 
also more drought-resistant so you 
can reduce your irrigation require-
ments, and causes less wear on 
mowing equipment due to seed-
heads. And the PGRs harbor an 
additional benefit. "Our May 
mowings dropped form the usual 
14 times to five times," says Dobie. 

Research continues on the ef-
fects of PGRs on seedhead produc-
tion and Poa annua control. The 
Eli Lilly Company has an experi-
mental permit for Cutless (EL-500) 
a growth regulator featuring mini-
mal discoloration. 

Yet most critical PGR research 
may still spring from testing by golf 
course superintendents. Both Me-
ridian Hills in Indianapolis and 
the Crooked Stick Golf Club in 
Carmel, Indiana, are experi-
menting with a variety of PGRs for 
use in converting fairways from 
50% Poa annua to bentgrass. 

U n i v e r s i t y turf researcher 
Watschke welcomes that hands-on 
evaluation. "The more we can en-
courage golf course superintend-
ents to carefully evaluate new 
products on their courses, the more 
widespread will be the acceptance 
of PGRs. That means improved 
playing conditions for golfers. 
"And then, I can retire." WTT 
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for cool season turfgrasses. 
1. Fertilization 
In late summer (August, Septem-

ber) apply a complete fertilizer 
such as 6-24-24 or 12-12-12 (around 
2 lbs/1000 sq. ft. of P2Os and K2)); 
in late fall (Nov.-after last mow-
ing), apply nitrogen such as 
NH4N03 at a rate of 1V2 lbs 
N/1000 sq. ft; in spring apply a 
slow release nitrogen such as 
IBDU at a rate of IV2 to 2 lbs of 
N/1000 sq. ft. in early May; smaller 
amounts of nitrogen and iron to 
keep color and growth in summer, 
especially if heavily used and irri-
gated. Lime is applied according to 
the soil test, however, if thatch is a 
problem, 20 - 30 lbs. of lime/1000 
sq. ft. should be used annually. 

2. Mowing 
In spring, mowing should be at 

least two times a week (remove 
only V3 to VA of leaf area) at about 
one and one-half inches for Ken-
tucky bluegrass and perennial 
ryegrass and two to two and one-
half inches for tall fescue. During 
summer if not heavily used, mow-
ing heights can be raised one-half 
inch and mowing can be less fre-
quent. 

3. Cultivation 
This includes coring (aerifying) 

to relieve compaction and allow 
better water infiltration, verticut-
ting, especially if reseeding or 
removing thatch, and todressing to 
smooth surface and help in thatch 
decomposition. Reseeding is a ren-
ovation and cultivation operation 
and coring prior to seeding fol-
lowed by verticutting or just 
verticutting helps to move seed 
into the soil. 

4. Pest Control 
The major pests are probably 

weeds. Preemergence herbicides 
such as DCPA (Dacthal) or bensu-
lide (Betasan) are used for crab-
grass and goosegrass control and 
must be put down in March. A sec-
ond application is recommended 
in about five to six weeks. Broad-
leaf weeds such as dandelion, 
plantain and even the narrow-
leaved wild garlic can be con-
trolled with 2,4-D/dicamba or 
Trimec in spring or fall. A consid-
erable increase in yellow nutsedge 
will probably occur with frequent 
watering of the infield. Although 

MSMA or DSMA has been used in 
the past (also for postemergence 
crabgrass control), the herbicide 
bentazon (Basagran) is now recom-
mended for nutsedge. 

5. Infield Maintenance and 
Traffic Control. 

Even if partial or totally auto-
matic irrigation is not available, 
one must wet down the skinned 
area shortly before a game. This 
light watering to keep down dust 
does not suffice for maintaining a 
good infield grass. Either a hose-
end sprinkler or crawler can 
be used for infield grass. After 
play, the skinned area should be 
dragged and leveled towards the 
infield to avoid buildup of material 
along the inner edge of the outfield 
which prevents water from run-
ning off the skinned area and also 
makes the ball take unexpected 
bounces. 

Controlling traffic or using the 
field when too wet are difficult to 
prevent. A second practice field 
and batting cages are very helpful. 
Practicing in the outfield helps 
save the infield. Obviously agree-
ment between coach and mainte-
nance men is most helpful. The 
other problem is getting in the 
cultivation, reseeding or renova-
tion when needed since play is 
from early March to November. 
Reseeding is best done in late 
August or September, but players 
are still practicing. Since sodding 
can be later in the fall or even in 
mid-summer, it often wins out over 
reseeding. Cultivation of cool sea-
son turfgrasses should be in April 
or May—one must get it in be-
tween home games, and even then, 
those players not on the traveling 
squad stay home and practice. A 
calendar with home games coor-
dinated with maintenance or 
renovation practices should be 
prepared. 

This article is obviously written 
from the perspective of a turfgrass 
instructor and researcher, but its 
intention is to provide the players 
and coaches with the best playing 
conditions possible. Please check 
on the many university and trade 
journal publications available for 
more information, especially as it 
relates to your particular climate 
and playing needs. WTT 
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BOOKSTORE 
Landscape 
Architecture 

335-LANDSCAPE DESIGN THAT 
SAVES ENERGY by Anne Simon 
Moffat and Marc Schiler 
Practical guide to landscaping a 
home or office to reduce space 
heating needs by as much as 30 
percent annually Contains specific 
planning strategies for the four 
mam climatic zones of the 
continental United States $9.95 

360-RESIDENTIAL LANDSCAPING 
I by Theodore D Walker 
Provides an in-depth discussion of 
the planning, design and 
construction phases of residential 
landscaping Illustrated with the 
work of professional landscape 
architects Covers everything from 
analyzing the site to constructing 
the landscape $22.50 

395-LANDSCAPE ARCHITECTURE 
by John Ormsbee Simonds 
A Manual of Site Planning and 
Design This long-awaited second 
edition outlines and analyzes the 
complete landscape process from 
site selection to finished proiect. 1 
In simple and clear terms a 
describes various planning 
constraints imposed by the lorms. 
forces and features of the natural 
and built landscape $34.95 

790-RECREATION PLANNING AND 
DESIGN by Seymour M Gold 
A comprehensive look at recreation 
needs tor parks and how they can 
design the park facility for the 
community Book's content can help 
lustity construction and maintenance 
needs $39.50 

800-THE GOLF COURSE by Geoffrey S 
Cornish and Ronald E Whitten 
The first book ever to give the art of 
golf course design its due. and golf 
course architects the credit and 
recognition they deserve 320 pages 
and approximately 150 color and black 
and white photographs Traces the 
history and evolution of the golf 
course, analyzes the great courses, 
shows how they were designed and 
constructed $35.00 

615-TURF MANAGEMENT FOR GOLF 
COURSES by James B Beard 
Written by an eminent turfgrass 
researcher this USGA sponsored 
text is an ideal reference and how 
to guide Details all phases of golf 
course operations including course 
design and construction turi 
management, course administration, 
irrigation, equipment and disease 
and pest control Fully Illustrated 
$45.00 

010, 015-ADVANCES IN 
TURFGRASS PATHOLOGY by Dr. 
B G Joyner & Dr P Larsen 
Leading U S turf pathologists 
report on turfgrass diseases 
pythium blight snow molds, fairy 
rings, leaf spot of Kentucky 
Bluegrass in Minnesota initial and 
tiled fungicide screening, turfgrass 
disease resistance, etc Contains 
new ideas on how to combat 
turfgrass problems $27.95 
hardcover. $18.95 paperback 

625-ADVANCES IN TURFGRASS 
ENTOMOLOGY edited by H D 
Niemczyk and B G Joyner 
A complete account of the facts 
presented at the 1980 Symposium 
on Turlgrass Insects 200 
photographs tables and graphs 
make this volume an 
indispensable reference for anyone 
connected with the turlgrass 
industry or research $24.95 

110.120 TURF MANAGERS 
HANDBOOK by Drs W ! am 
Daniel and Ray Freeborg 
This specially designed manual by 
leading turf specialists is a 
comprehensive organized 
approach to turlgrass science and 
care An easy, on-the-iob 
reference for planning 
purchasing, hiring, construction 
and plant selection $23.95 
hardcover. $18 95 paperback 

645 MANAGEMENT OF TURFGRASS 
DISEASES by J M Vargas 
Identifies turlgrass diseases by 
description and illustration Includes a 
holistic approach to healthy turf and 
lawns Presents practical management 
strategies for golf courses, lawns and 
athletic fields 204 pages. Illustrated 
$24.95 

655-TURFGRASS: SCIENCE AND 
CULTURE LABORATORY MANUAL by 
Beard. DiPaola Johns and Karnok 
Class tested for over three years, this 
manual provides fourteen exercises 
which can be easily adapted to your 
particular course structure Exercises 
involve students in vegetative and seed 
identification equipment and irrigation 
system selection and operation, 
problem solving of typical math 
problems involved in turlgrass 
operations and the diagnosis of 
problems with emphasis on weeds 
diseases and insects Encompasses 
both warm and cool season turlgrass 
$10 95 

635-IRRIGATION PRINCIPLES AND 
PRACTICES by Hansen Israelsen and 
Stringham 
A new fourth edition of this highly 
successful textbook presents essential 
concepts pertaining to water 
conveyance application storage in the 
soil and use by the plants Basic 
underlying principles that govern 
irrigation practices are stressed 
Generalized concepts are discussed 
and newly formulated practices are 
examined $34.50 

565-WEEDS by Walter C Muenscher 
Second edition Premier text for 
identification and basic natural history 
for weeds found in the continental 
United States and Canada Ecological 
data on weed biology combined with 
excellent keys and plant descriptions 
makes this an essential reference 
book $34.50 

455-THE GRAFTER S HANDBOOK by 
R J Garner 
Revised and updated fourth edition 
The encyclopedia of plant propagation 
by grafting Contains information on 
the chemical control of weeds in 
orchards, on diseases and on the 
vegetative propagation of woody 
plants $19.95 

405-WOODY ORNAMENTALS by 
Partyka. Joyner Rimelspach Carver 
Illustrates plant identification 
characteristics. Organized in two base 
sections plant identification and pant 
disorders, this text utilizes 430 color 
photos. 430 line drawings and 45 
black and white photos to simplify 
identification Goes into detail on plant 
identification and description as well as 
plant problems such as diseases, 
chemicals, insects, animals and 
physiological disorders $27.00 
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BOOKSTORE 

575-MODE OF ACTION OF 
HERBICIDES by Floyd M 
Ashton and Alden S Crafts 
Provides worldwide body of 
information on each class of 
herbicide Cross-indexed tables 
of common and trade names of 
herbicides are included New 
herbicides accepted since 1972 
are listed in this revised second 
edition Excellent practical 
reference for specialists in field 
of weed science $47.95 

795-FIRST AID MANUAL FOR 
CHEMICAL ACCIDENTS by Marc 
J LeFevre 
This indispensable guide helps 
you take quick corrective action 
to minimize the harmful effects 
of chemical accidents Written 
for people (other than doctors) 
called on to aid fellow workers 
who are victims of such work 
related accidents A must 
reference for any work situation 
involving hazardous chemicals 
$21.50 

555-THE NEW YORK 
BOTANICAL GAROEN 
ILLUSTRATED ENCYCLOPEDIA 
OF HORTICULTURE by Thomas 
H Everett 
10 volumes compiled in an 
easy-to-use encyclopedic format 
with Latin/popular name cross-
referencing 20.000 species 
3600 genera 2500 cross-
references 10 000 
photographs Slated to be the 
standard reference source in 
the field of horticulture 
$550 00 

ADDITIONAL TITLES 

340 CONSTRUCTION DESIGN FOR LANDSCAPE 
ARCHITECTS $39.50 

345 COST DATA FOR LANDSCAPE CONSTRUCTION 1983 $27.50 
410 DISEASES & PESTS OF ORNAMENTAL PLANTS $29.95 
660 DISEASES OF SHADE TREES $23.50 
610 • DISEASES OF TURFGRASSES $30.00 
350 HANDBOOK OF LANDSCAPE ARCHITECTURAL CONSTRUCTION 

$48.50 
510 H0RTUS THIRD $125.00 
690 - INSECTS THAT FEED ON TREES & SHRUBS $47.50 
370 - LANDSCAPE OPERATIONS: MANAGEMENT, METHODS & 

MATERIALS $20.95 

545 - MODERN WEED CONTROL $21.50 
700 - THE PRUNING MANUAL $14.95 
720 - SHRUB IDENTIFICATION $8.00 
750 - TREE IDENTIFICATION $9.95 

760 - TREE MAINTENANCE $35.00 

650 - TURFGRASS MANAGEMENT $19.95 

630 - TURFGRASS: SCIENCE & CULTURE $27.95 

640 - TURF IRRIGATION MANUAL $22.95 
620 - TURF MANAGEMENT HANDBOOK $14.65 
570 - WESTCOTT'S PLANT DISEASE HANDBOOK $36.50 

CLOSEOÜTS 

ORDER THESE TITLES AT 
SPECIAL REDUCED PRICES! 

450 - GARDENING IN SMALL PLACES $6.75 
460 - GREENHOUSE ENVIRONMENT $21.20 
480 • GREENHOUSE MANAGEMENT FOR FLOWER & PLANT 

PRODUCTION $13.00 
560 - WEED SCIENCE $21.00 

Mail this coupon to: Book Sales 
Harcourt Brace Jovanovich Publications 
One East First Street, Duluth, MN 55802 

Name 
Street Address 
P.O. Box Number 
City/State/Zip 
Signature 
Phone Number 

_Date_ 

Please send me the following books I have enclosed payment* for the total amount 
Please charge to my Visa, Master Card or American Express (circle one) 
Account Number Expiration Date 

BOOK NUMBER AND TITLE QUANTITY PRICE TOTAL PRICE 

'P lease add $3 00 per order plus $1.00 per addi t ional copy for 
postage and handl ing. 

(postage & handling) 
Please allow 6-8 weeks for delivery 
Prices subject to change T o t a l Enclosed 
Quantity rates available on request WTT 63 



Worn Out 
And Overplayed 
Sports turf managers are starting to convince 
others of the needs of natural turf for safe 
recreation. 
By Bruce F. Shank, executive editor 

Three or more years of budget cuts 
have left many park and school 
fields worn out while new profes-
sional sports leagues have placed 
pressure on stadium managers. 
Both levels of sports turf need at-
tention to provide safe and wear 
tolerant fields in the future. 

The problem at the park and 
school level is to convince pur-
chasing directors and councilmen 
that continued neglect will result 
in unsafe fields. The problem at 
the professional level is to develop 

the technology to enable fields to 
recover within hours instead of 
days. 

Professional stadia have become 
multi-function facilities, hosting 
two or more sports teams in the 
same season as well as concert 
events. Stadium operation is often 
a function of city or county govern-
ment. However, stadium turf man-
agement budgets tend not to be a 
problem. Artificial surfaces exceed 
the cost of natural turf. The asphalt 
base and carpet can cost $1 million 
or more to install. Top-of-the-line 

natural turf systems for profession-
al stadia are therefore affordable 
to stadium management. 

While some pay $1 million to 
construct one athletic field, others 
feel fortunate to spend $4,000 to 
renovate a worn out high school 
football field. "Budget cuts have 
caused schools and parks to neg-
lect fields the past two or three 
years," says Roy Zehren, owner of 
Natural Athletic Turf Inc., Me-
quon, WI. "Before you can sell 
construction or renovation of a 
field you need to explain mainte-
nance. Often the people responsi-
ble for the field just don't know 
how to maintain it. Depending 
upon their needs and budget, we 
can renovate a worn out, weed in-
fested field for as little as $4,500. 
Reconstruction might easily cost 
$30,000 or more to change grade, 
rootzone, and sod." 

"At the very least, we try to get 
the field managers on a program of 
aerification, topdressing with a 
sand and peat mix, overseeding 
with perennial ryegrass, and late 
fall ferti l ization with a slow-
release product," says Zehren. 
"From there we can suggest a sec-
ond fertilization in the beginning 
of August and weed control." 

Zehren constructed the last Pre-
scription Athletic Turf (PAT) field 
in 1979. "Some people are getting 
confused because of all the varia-
tions in field construction," says 
Zehren. Roughly half of Zehren's 
business is construction and reno-
vation of golf courses. He has a 

continued on page 60 



The trade has reduced or eliminated 
potash in summer applications because of 
the hazard of burn. This is no longer 
necessary because Sulfate of Potash can 
be used at the recommended ratio with 
complete safety. We guarantee it! 

Turf burn is a result of high salt index tertilizer, too 
much chloride and high summer temperatures Sulfate 
of Potash is nearly chloride free and has a salt index of 
0.85 vs 1.94 for muriate of potash. Other sources of 
sulfur, such as ammonium sulfate, have salt indexes as 
high as 3.25. There is far less chance of burning turf 
and gardens if it is mistakenly overapplied, spread 
unevenly or unexpected weather conditions favor 
damage. 

The safest and most effective potash 
money can buy! 

In addition to 52% K20, Sulfate of Potash contains 
18% Sulfur in the sulfate form, which is the form 
preferred by lawns and gardens Sulfate of Potash 
gives better disease resistance to Fusarium Patch, 
Ophiobolus Patch, Dollar Spot Fungus and Powdery 
Mildew. It is also effective in suppressing Poa Annua. 

Use of Sulfate of Potash also results in better 
rooting, drought resistance, heat and cold tolerance 
and better wear resistance. And, its excellent potassium/ 
sulfur ratio increases grass response to nitrogen, 
phosphate and other nutrients. 

Leading researchers recommend an N-P-K ratio of 
3:1 2 for applications on turf Sulfate of Potash can be 
included in the hottest months to provide vital potassium 
and sulfur without fear of damage to the turf. 

Great Salt Lake Minerals & Chemicals Corp. 
P.O. Box 1190 • Ogden, Utah 84402 • (800) 453-4515 
Western Office: P.O. Box 14761. Spokane, WA 99214 • (509) 928-2747 
Northeast Office: 880 Rosedale Ave., Marion, OH 43302 • (614) 382-5304 
Southeast Office: P.O. Box 1102. Smyrna, GA 30081 • (404) 977-2322 
Midwest Office: 308 Hemlock, Hutchinson, KA 67501 »(316)663-6372 
A subsidiary of Gulf Resources & Chemical Corporation • Houston 



SPORTS from page 58 

Roy Zehren 

full-time staff of six. 
Steve Wightman is responsible 

for the modified PAT field at Mile 
High Stadium in Denver. The field 
has underground heating, a sub-
irrigation and drainage system, a 
two-layer rootzone of vermiculite 
and calcined clay over sand, A-34 
Kentucky bluegrass sod grown in 
sandy loam, and a surface irriga-
tion system. Still, Wightman is con-
cerned about the wear and tear of a 
minor league baseball team using 
the field at the same time the 
Denver Gold football team does. 
The Orange Bowl in Miami, Jack 
Murphy Stadium in San Diego, 
and JFK Stadium in Washington, 
D.C. all face similar multi-team 
problems. 

Harry Gill at Milwaukee Stadi-
um and David Frey at Cleveland 
Stadium don't have the advantage 
of subsurface heating to melt snow 
and help new sod take root. This 
year Gill and Frey tried seeding 
the center field area damaged by 
football and building plastic 
greenhouses suspended by blow-
ers. Both the management of the 
Brewers and the Indians were con-
cerned about players slipping on 
sod which had not taken root by 
the season openers. Frey was 
pleased with the results the week 
before the Indian's home opener. 

"The tarp greenhouse concept 
has excellent potential," Frey told 
Weeds Trees & Turf. "Footing is 
much better than sod according to 
the players. When you consider 
football season is three months 
longer and baseball one month 
sooner than before, you realize the 
problems facing northern stadia 
switching over from football to 

baseball. Grass is still the answer 
for outdoor stadia and an early 
seeding with perennial ryegrass 
and Kentucky bluegrass protected 
by a tarp is a good solution." 

George Toma, field manager at 
the Kansas City Chiefs/Royals 
Complex and consultant to the Na-
tional Football League, is experi-
menting with pregerminated seed. 
Toma belives he can gain two 
weeks by germinating the seed be-
fore applying it to the fields. 

Meanwhile, park superintend-
ents view the PAT system, tarp 
greenhouses, and pregerminated 
seed as practical as a ride in the 
Space Shuttle. 

Wightman used to take care of 
the sports fields for the Denver 
Park District. With a staff of six, 
Wightman had to maintain 270 
fields of all types. Mowing alone 
was a problem, not to mention 
overseeding, weed control, and 
aerifying. Maintenance levels had 
to be specified for fields, most 
receiving limited care. 

Meeting basic turfgrass require-

ments alone is a problem for many 
schools and parks. Wear only com-
plicates matters further. 

The worn out fields will eventu-
ally get attention. "Sometimes 

While some pay $1 million 
to construct one field, 
others hope for $4,000 to 
renovate a worn-out field. 

things aren't done until a council-
man's child gets injured," says 
Zehren. "If a park or school makes 
a commitment to renovating one or 
two fields per year it has made a 
major step forward. Once reno-
vated, the schools and parks will 
make an effort to protect their in-
vestment with maintenance or face 
continual renovation. When 
purchasing directors and board 
members become aware of the 
needs of athletic fields, the people 
doing the work will have the sup-
plies they need to at least cover the 
basics." WTT 

Scientific Guide To Pest 
Control Operations 

by Dr. L.C. Truman 
Dr. G.W. Bennett and 
Dr. W.L. Butts 

Domestic: $32.50* (hardcover) 
Foreign $37.50* (hardcover) 
The SCIENTIFIC GUIDE TO PEST CONTROL OPERATIONS 
is designed to provide a sound basis for studying the scientific 
aspects of pest control and promote technical competence It 
places emphasis on urban and industrial pest problems This 
volume also covers the laws and regulations concerning the 
pest control industry. 

The SCIENTIFIC GUIDE TO PEST CONTROL OPERATIONS is written for owners, su-
pervisors, sen/icemen, salesmen, students, persons preparing for state certification under 
the EPA/state programs for commercial pesticide applicators, and people interested in 
structural pest control 
The SCIENTIFIC GUIDE TO PEST CONTROL OPERATIONS - a must for anyone involved 
in the field of pest control! 

Return this coupon to: Book Sales 
Harcourt Brace Jovanovich Publications 
One East First Street, Duluth, MN 55802 

Domestic $32 50* (hardcover) 
Foreign $37.50* (hardcover) 

YES! Please send me_ 
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-copy(ies) of the SCIENTIFIC GUIDE TO PEST CONTROL 
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