
Chemical Regulations: 

How They Will Change 
Our Courses 

Today's golfers seldom demand more 
than perfection in the condition of 
their courses, but few will accept any-
thing less. Like the American farm, 
the modern American golf course is 
a scientific and technological marvel, 
unrecognizably different from its pro-
totypes. On nineteenth-century Scot-
tish golf courses, grazing sheep 
"mowed" the fairways. To clear the 
putting line on the greens, golfers had 
to brush away what were euphemis-
tically called "impediments." Until 
World War II, watered fairways were 
a sybaritic luxury, restricted largely 
to ultra-exclusive millionaires' clubs. 
Seasonal changes from lush green to 
toasted brown fairways were accepted 
as part of the game. To cope with 
baked, concrete-surfaced greens, the 
chip-and-run-shot was a vital part 
of every golfer's repetoire. During a 
summer drought, one didn't dare fly 
a nine-iron shot to the green; one 
played the contours for the inevit-
able bounce and roll. 

But times have changed. Club 
members, proud of the soggy length 
of Gnarled Oaks' championship 
course, don't want it shortened into 

The American standard of 
golf, like the standard of 

living, is the world's 
highest. An impending 
Federal law regulating 

pesticide use could drop 
that standard back to the 
weed-cluttered, disease-
ridden level of 1930golf 

courses, according to 
pessimists. Optimists say 

it will merely spur 
American ingenuity to 

find better ways of 
keeping American courses 
green, lush and carpetlike 

By C.W. Griffin 

a drive-and-pitch layout by a summer 
drought. The maintenance of per-
petually good playing conditions 
has become a financial necessity for 
Southern public courses competing 

for the patronage of winter vacation-
ers. The same golfer whose front lawn 
looks like the morning after the Day 
of the Locusts demands a smoothly 
textured carpet of verdant turfgrass 
yielding a perfect lie anywhere on 50 
acres of fairway. He wants putting 
greens true as a billiard table, yet 
soft enough to stop a half-skulled 
two-iron shot. Says Sam Cifelli, 
veteran golf course superintendent at 
Rockaway River CC in Denville, 
N.J.: "I die a thousand deaths a year. 
Every day is a different headache." 

l ough as it now is, however, the 
superintendent's job may become even 
tougher when Congress finally enacts 
Federal legislation establishing new 
nationwide pesticide controls. Pesti-
cides are only one weapon in a potent 
arsenal that has enabled golf super-
intendents to produce their minor 
miracles over the past quarter cen-
tury. But they have proved indispens-
able in combatting the worst pests. 
If their use is drastically curtailed, 
golf clubs would face the unpleasant 
alternatives of either a) raising the 
$90,000 annual maintenance cost 
required to keep an 18-hole course in 



top condition or b) accepting lower 
quality in the course's condition. 

Whether the impending law will in 
fact drastically curtail pesticide use 
on golf courses is currently unknown. 
Called the Federal Environmental 
Pesticide Control Act, it will estab-
lish administrative procedures for the 
newly-created Environmental Pro-
tection Agency to regulate pesticides 
as "general use" or "restr icted"— 
i.e., to be applied only by a "certified 
pesticide applicator." Most experts 
seem relatively unconcerned about the 
impending law's effects. They believe 
that it will cause golf course super-
intendents only mild inconvenience, 
that there are alternative means or 
ready substitutes for any chemicals 
that might be banned. Dr . Paul Alex-
ander, director of education for the 
Golf Course Superintendents Assn. 
of America, however, takes a starkly 
pessimistic view: 

" T h i s new Federal law could deal a 
severe setback to the quality of golf 
courses. It could set them back to the 
s t a n d a r d s of the l a te 1920s and 
1930s. United States golf courses 
could again be over run with crab-

g rass , d a n d e l i o n s , p igweed , r a g -
weed, b rown p a t c h , do l l a r spo t , 
Pythium, Japanese beetles and cinch 
bugs. Anthills could appear again on 
greens. W h a t golfer today can re-
member seeing anthil ls?" 

Enactment of the new Federal con-
trols is practically certain. By a 3 to 
1 margin, the House of Representa-
tives has already enacted its version 
and the Senate is expected to follow 
sometime in early 1972. 

Battling nature 

T o put the pesticide problem in per-
spective, let's take a broader look at 
the entire p roblem of golf course 
maintenance . As indicated ear l ie r , 
the modern American golf course is a 
tr iumph of technology over nature. 
Bulldozers, graders and other earth-
moving carve out the trees and shape 
the t o p o g r a p h y to the a r c h i t e c t ' s 
plan. Hundreds of tons of sand are 
poured into t r a p excavations. Spe-
cially bred grass seed is planted or 
p regrown tu r fg rass is unrolled for 
the greens. Fine-bladed bentgrass 
flourishes in the damp, cool English 
summers; London's parks look like 

practice putting greens. But keeping 
bentgrass alive in our torr id con-
tinental summers is a botanical feat 
comparable to such medical marvels 
as iron lungs and mechanical hearts. 

M a i n t a i n i n g a well-condit ioned 
American golf course is thus a peren-
nial war against nature. Left to it-
self, n a t u r e c rea tes an ecosys tem 
brimming with diversity. A tropical 
jungle , wi th its abundan t , in terde-
pendent species of plant and animal 
life, is ecologically stable. Cornfields, 
grass lawns, rose gardens and other 
" m o n o c u l t u r e s " a re h igh ly u n -
stable. Growing and maintaining a 
putting green is the world's most diffi-
cult and exacting horticultural task, 
according to Dr . Alexander. T h e eco-
logical stability of a putting green is 
comparable to a bowling ball bal-
anced on a cuestick. 

Pesticides, which include fungi-
cides, herbicides and insecticides, 
are of c o u r s e only one aspect of 
scientific golf course managemen t . 
U n d e r g r o u n d w a t e r i n g sys tems 
keep fa i rways green and spark l ing 
throughout the golf season. Proper 
watering is critical. Too little water, 

continued 
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too in f requent ly appl ied , allows 
the grass to burn and wilt. Too much 
wate r , f requent ly appl ied , pro-
duces shallow roots and tender leaves 
susceptible to fungus disease. In tor-
rid climates, water can even act as a 
coolant, applied as often as three 
t imes a day. Wate r cooling can 
t empora r i ly reduce soil surface 
temperature by as much as 40 de-
grees Fahrenheit. It prevents bent-
grass f rom wilting and suffer ing 
pe rmanen t damage dur ing pro-
longed hot weather. 

Greenskeeping machinery has kept 
pace wi th the new course main-
tenance technology. Ten-bladed fair-
way gang mowers, replacing the 
conventional six-bladed mowers, en-
able a superintendent to eliminate 
the slight rippling that results from 
wider blade spacing. Mechanica l 
spikers puncture and loosen com-
pacted soil, al lowing better root 
pene t ra t ion and better aera t ion . 
Power thatchers remove the dense ac-
cumulations of old grass blades and 
new clippings that retain water and 
obstruct the passage of water and 
oxygen into the soil. Other equip-
ment includes sprayers, sod-cutters 
and powered putting greens rollers-
mowers, capable of producing carpet 
smoothness. 

Also included in the golf course su-
perintendent 's arsenal are potent 
new ni t rogen-re leas ing fer t i l izers 
and hybrid grasses—weed resisting 
U-3 bermudagrass for hot climates 
and fungus-resistant Penncross bent-
grass for cooler climates. 

Despite the great progress in all 
other phases of the golf superinten-
dents' arts, pesticides are currently 
crucial in preserving the precarious 
quality of the nation's golf courses. 
About 10 per cent of a typical golf 
club's $90,000 annual maintenance 
expense goes for pesticide materials 
and application. The most serious 
pests a t tacking golf courses are 
fungus diseases. Greens are especially 
vulnerable to fungus diseases, be-
cause they must be cont inual ly 
watered to promote growth and keep 
the low-cut grass alive. 

Insects form a second major cate-
gory of pests attacking turfgrass. Soil 
infesting insects—mole crickets, bill-
bugs and grubs (beetle larvae)—at-
tack roots. Others—cinch bugs, cut-
worms, scale insects, sod web-
worms—feed on leaves or stems. Ants 

do their own unique thing, boring 
holes and piling the excavated soil on 
the greens. 

Weeds also harrass the golf course 
superintendent: Crabgrass, dande-
lions, chickweed, clover and Poa 
annua. 

The golf course superintendent 
fights these pests with an arsenal that 
includes some of the most potent 
chemicals used on farmland—not-
ably mercury-based fungicides and 
the notorious insecticide, DDT. 

The pesticide controversy 
T h e direct threat posed by unre-
stricted use of pesticides is far less 
serious than the indirect threat. The 
conservationists' case against DDT, 
as an example, concerns its long-
term effects rather than immediate 
hazards. As one of the major poisons 
developed during World War II by 
the pesticide indus t ry , D D T has 
been sprayed extensively and in some 
instances with reckless stupidity. Af-
ter the spraying of some one million 
tons of this durable poison over the 
past 25 years in the United States 
alone, DDT has invaded the entire 
food chain. Ocean algae contain sev-
eral parts per billion; small algae-
eating fish contain several parts per 
mill ion and f i sh-ea t ing seabirds 
conta in many pa r t s per mil l ion. 
Americans are storing D D T in their 
fat, in their livers and other organs. 
The effects of this storage are un-
known, but ignorance is not to be con-
fused with bliss. Even if current stor-
age levels are harmless to human life, 
D D T , nonetheless, presents a po-
tential threat. Its unrestricted use 
threatens largely unknown, but po-
tentially hazardous changes in the 
ecological balance. Some insects 
have developed an immunity to 
D D T , but their n a t u r a l control 
agents, predatory birds, have not. 
Uncontrolled growth of these DDT-
immune insects could escalate the 
chemical warfare with even graver 
ecological consequences. 

Against the conservationists' argu-
ment for banning pesticides like DDT, 
Dr. Alexander cites several counter 
arguments for permitting their con-
tinued use on golf courses. First there 
is the small scale of golf courses com-
pared with farmland, the biggest pes-
ticide consumer. More important, 
however, according to Dr. Alexan-
der, is the nature of the land. Farm-
land readily leaches out pesticide 

chemicals, which then run into 
streams and waterways. But the soil 
under good turfgrass is stabilized in-
to a tightly bound system of inter-
locking turf roots. Mercury-based 
compounds are apparently retained 
for years, moving only a few inches, 
in the turfgrass soil. Golf course su-
perintendents take great care in ap-
plying pesticides, especially in cali-
brating application equipment to 
guard against harmful overdoses. 
Ihey seldom use aerial spraying, 
which often releases pesticides out-
side the target areas. In the past some 
large-scale D D T users have applied 
D D T as indiscriminately as satura-
tion bombing. Golf course spraying is 
highly controlled—done either by su-
perintendents skilled in the tech-
niques or by an expert contractor 
called on for the purpose. 

A recently-enacted New York State 
law offers a preview of problems that 
may soon confront golf course super-
intendents all over the United States 
if the Federal Environmental Protec-
tion Agency rigorously exercises its 
new powers to ban the more hazard-
ous pesticides for general use. New 
York State's law bans several of the 
mo re potent pesticides—notably D D T 
and the mercury-based fungicides 
suspected of contaminating tuna and 
swordfish with mercury deposits af-
ter they leach out of the soil and ulti-
mately flow to the oceans. Several 
New York State superintendents re-
port no major problems resulting 
from New York State's law during 
the law's first golf season. Joseph 
Baidy, superintendent of Rochester's 
Oak Hill CC, site of the 1968 Nation-
al Open, has successfully substituted 
the newest, general-purpose fungi-

coMinued on page 57 
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cides for the prohibited mercury com-
pounds. But Baidy says it's still too 
early to assess the ultimate effect of 
the state law. 

The New York State superinten-
dents may be insufficiently alarmed, 
according to Alexander. He foresees 
great difficulty in controlling snow 
mold without mercury-compounds, 
because, he claims, there are no prov-
en substitutes available. Dr. Alexan-
der also cites what he considers unde-
sirable additional expense when sub-
stitutes are available. Substitution of 
less hazardous methoxychlor for 
D D T can raise the cost of control-
ling leaf-feeding insects by 90 to 180 
per cent, according to Dr . Alexander. 
(It takes three annual applications of 
methoxychlor to equal one applica-
tion of DDT. ) Dr. Alexander predicts 
that within the next year or two the 
New York State law will exact a con-
siderable toll, in reduced quality and 
higher maintenance costs, in the 
state's golf courses. 

Rees Jones of Robert Trent Jones, 
Inc., golf architects, takes a more op-
timistic view of the golf course super-
intendents' prospects. Proper design 
can build in natural resistance to 
pests, according to Jones. He cites a 
new course near Houston, Sugar 
Creek CC, to prove the point. Opened 
for play in April, 1971, Sugar Creek 
required no fungicides throughout its 
first spring and summer. Though it 

What the Impending law means 
The impending Federal Environmental Pesticide 
Control Act will ultimately require golf course 
superintendents to register as Certified Pesti-
cide Applicators, unless they are content to 
use the pesticides available to homeowners. 
This certification must occur within four years 
of the bill's enactment, which is expected no 
later than spring, 1972. States can elect to li-
cense Certified Pesticide Applicators (CPAs). 
In states that don't exercise this prerogative, 
the Federal Environmental Protection Agency 
(EPA) will administer the licensing. Presuma-
bly, the EPA will require licensing applicants to 
pass an examination testing their knowledge 
and skill in applying pesticides whose improper 
use would endanger either the applicator or the 
environment. As Certified Pesticide Applica-
tors, golf course superintendents may be re-
quired to keep records and file reports with 
state or Federal officials. 

Under the expanded Federal authority pro-
vided in the new law, all commercially mar-
keted pesticides will fall under EPA jurisdic-
tion. When its new registration system goes in-

will inevitably grow more susceptible 
to fungus disease as it ages, the 
course will permanently benefit from 
its excellent construction. Jones at-
tributes Sugar Creek's health to the 
drainage designed for the greens. 
With modern bulldozers and other 
earth-moving equipment, it is pos-
sible today to contour putting greens 
and fairways for good drainage. Sug-
ar Creek's greens are not only con-
toured for good drainage; they also 
have a porous top layer mixture of 
peat moss, " s h a r p " sand and a four-
inch layer of gravel—plus 500 lineal 
feet of drain tile per green. The fair-
ways are crowned in the center to 
drain water toward the roughs, 
woods and ponds. By minimizing 
standing water, the golf architect 
simultaneously minimizes the chances 
of fungus diseases, because funguses 
thrive on excessive moisture. Such 
precautions for good putting-green 
drainage may add $50,000 to total 
construction costs. But even before 
the course opens, the benefits start ap-
pearing—in lower pesticide bills plus 
other maintenance savings and in 
perennially healthier turf. 

Even for existing golf courses that 
will continue to need pesticide appli-
cations, there is no rational cause for 
alarm. The most important counter-
argument is the Nixon Administra-
tion's lethargic record in all aspects 
of pollution control. It is inconceiv-
able that an Administration so lenient 

to effect, presumably within the next year or 
two, EPA will regulate each pesticide in one of 
four ways: 1) Ban its use totally, by rejecting 
its registration application; 2) Register it as a 
"restricted-use'' pesticide, i.e., a pesticide that 
may be applied only by a CPA; 3) Register it as 
a "general use" pesticide, i.e., a pesticide ap-
proved for general public sale, or 4) Register 
it as both a restricted and a general-use pesti-
cide, distinguishing its restricted from its gen-
eral uses. 

Expanded Federal regulation will naturally 
tend to make pesticide controls more uniform 
throughout the United States. The states will 
generally retain authority to impose stricter 
controls than the EPA's, but they cannot weak-
en any EPA controls. 

Judged by EPA's current policy, DDT will 
probably be banned. Other pesticide candidates 
for a Federal ban are those containing lindane, 
mercury, arsenic, lead compounds, chlora-
dane, endrin, heptachior, toxaphene and sev-
eral others. If any of the foregoing are not 
banned, they will probably be restricted. 

One interesting feature of the act is the dis-

with industrial polluters that foul 
the nation's air and water would take 
drastic action against pesticide manu-
facturers. Unless the political winds 
shift about 180 degrees, the Nixon 
Administration will not drastically 
curtail pesticide use. It is difficult to 
imagine a Federal law tougher than 
the New York State law, and golf su-
perintendents have managed to live 
with it. 

In the long run, pesticide regula-
t ion, if not pol i t ical ly mot iva ted , 
could have a beneficial effect on turf-
grass management practices, says 
A1 Radko, Eastern Director of the 
Uni ted S ta tes Golf Assn. G r e e n 
Section. 

"We've probably been relying too 
much on chemicals, not enough on 
mechanical methods," says Radko. 
"Chemicals should be a last resort, 
not a first resort." 

The new technique of vertical mow-
ing is one p romis ing mechan ica l 
method cited by Radko. Low-lying 
crabgrass tentacles that escape the 
horizontal mower blades would not 
escape the vertical mower. 

Used in conjunction with more 
t h a t c h i n g , ae ra t ion and be t te r 
watering, vertical mowing can pro-
mote a generally healthier environ-
ment for putting greens, according to 
Radko. Reducing a thatch layer from 
one inch to one-half inch creates a 
firmer base that admits more water 
into the putting green's subsoil. T h e 

continued on page 89 

criminatory favoritism accorded farmers. Al-
though they collectively pose a far greater 
ecological hazard than all other pesticide users 
combined, almost infinitely greater than the 
nation's golf course superintendents, farmers 
are favored in the proposed act's provisions: 
1) Golf superintendents and other pesticide 
users are liable to a $25,000 maximum fine for 
violating the act; farmers are limited to a 
$1,000 fine; 
2) Farmers are exempted from the record-
keeping and report-filing that may be required 
of golf course superintendents and other CPAs; 
3) Licensing standards must be "separate" 
(translate "easier") for farmers than for golf 
course superintendents and other CPAs. 

One interesting sidelight: No one from the 
Golf Course Superintendents Assn. of America 
testified at the House Agriculture Committee's 
hearings, which were swarming with farm, in-
dustry and conservation lobbyists. 

Questions about the bill's provisions should 
be addressed to: Pesticides Regulation Divi-
sion, Environmental Protection Agency, Wash-
ington, D.C. —C.W. Griffin 
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near the pick-up area. 
Special attention should be paid to 

the food service pick-up area. In most 
kitchens the waitresses or wai ters 
place the order and wait until the 
cooks and pantry girls put the order in 
front of them. The modern method 
relies on self-service. Items are pre-
prepared, ready-to-pick up. Not only 
water, ice and coffee should be ready, 
but milk, juice and other appetizers, 
such as salads, desserts, soups, and 
even some vegetables or entrees that 
are suitable for pre-dishing (pies and 
casseroles), should be ready. 

In the p a n t r y t h e use of pass -
through cooling uni ts with sliding 
glass doors, speeds up service. T h e 
waitress or waiter can pick up grape-
fruit , cantaloupe or salads, while the 
pantry girls replenish. 

The hot food dishout and steam 
tab le is designed to permi t t e a m 
work and for self service. The wait-
ress or waiter, having access to soups 
and vegetables , can also g a r n i s h 
s teaks or fish wi th wa te rc ress or 
lemon. 

All kitchens need ranges, broiler 
ovens and steam kettles, but the mod-
ern kitchen uses less of these. Gen-
erally, home butchering is out, and 
in smaller operations the pastry shop 

has been eliminated, saving from 10 
to 20 per cent in space and equip-
ment. Once the pre-cut and portion-
control system has been adopted, 
fewer steam kettles and stock pots are 
needed. Even the various pre-pre-
pared soup and gravy bases replace 
the eternal stock pot and espagnole. 

T o sum u p , when p l a n n i n g a 
kitchen, begin with the menu and 
type of service . Decide on home 
butchering versus pre-cut and por-
tion-control meat and ready-to-serve 
cakes and pastry. Offer simple, but 
effective menus. Display food where 
feasible. Pay special attention to the 
food service and pick-up area and 
pu rchase e q u i p m e n t tha t have 
proven their value. 

A golf club in which the food opera-
tion is o u t s t a n d i n g and se l f - sup-
porting grows and is a valuable asset 
to its members. • 

M a t t h e w B e r n a t s k y , professor 
emeritus, retired in 1971 as a pro-
fessor at Cornell University's School of 
Hotel Administration. A well-known 
lecturer, he has appeared at Club 
Managers Assn. of America seminars 
and is celebrated for his designs of 
food service facilities at many restau-
rants and country clubs throughout 
the country. 
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consequently healthier turfgrass re-
duces weed growth and even aids 
fungus resistance. 

Fred V. Grau, president of Grass-
lyn, Inc., a former director of the 
USGA Green Section and a column-
ist for G O L F D O M , agrees that bet-
ter t u r fg r a s s m a n a g e m e n t p r ac -
t i ces—l iming , f e r t i l i za t ion and 
watering gauged to prevailing con-
ditions—can offset the losses caused 
by prospective pesticide regulation. 
Rees Jones sees pesticide regulation 
as challenge to American ingenuity. 

"We ' re an enterprising people," 
says Jones. "Some of the younger golf 
course superintendents sympathetic 
with the new conservationist move-
ment are voluntar i ly seeking less 
hazardous substitutes for D D T and 
mercu ry -based fung ic ides . G r a s s 
breeders are producing new disease-
resistant grasses. One new variety of 
bentgrass already appea r s suitable 
for use in hot climates formerly lim-
ited to bermudagrass putting greens." 

American agronomists seem eager 

to accept new challenges. In South-
ern California, smog injury to two 
susceptible varieties of bermudagrass 
s t imula ted deve lopment of smog-
resistant variety called Santa Ana. 
W r i t i n g in the book, " T u r f g r a s s 
Science," agronomist Coleman Y. 
Ward blandly accepts smog resis-
tance as merely one more problem for 
grass breeders: 

" . . . Since air pollution is ex-
pected to be a more serious problem in 
the future, turfgrass breeders will be 
r equ i r ed to add res i s tance to the 
repetoire of turf-quality characteris-
tics now involved in grass-breeding 
programs." 

T h i s sp i r i t seems more t h a n a 
match for some mild restrictions on 
pesticide use. • 

Bill Griffin is a registered profession-
al engineer and noted free-lance 
writer. His work has appeared in 
many national publications, in-
cluding GOLF Magazine, Harper's 
Magazine, Saturday Review and 
Atlantic Monthly. 
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