
to give you a choice and the exact 
power size you need. 

Which means there's a John Deere 
Tractor just right for the job you have 
to do. 

You also get fast parts availability, 
flexible financing, and the value of 
reliable quality that's been a tradition 
at John Deere for more than a century. 

All reasons why "Nothing Runs 
Like a Deere'.' 

In any size you need. 

A tractor that's too big for the job 
is an unnecessary waste of capital. 

While one that's too small ends up 
wasting time and costing money. 

The secret is selection. And that's 
why John Deere provides a range of 
tractors and options that lets you 
match the equipment to the task. 

The John Deere 2040 Tractor is 
powered by a 40-hp diesel engine with 
an 8-speed constant mesh transmission 
and the hydraulic power to handle 
most any attachment. 

Designed for golf-course main-
tenance and other similar large-acreage 
mowing jobs, the 2040 is probably 
more than you need for most 
residential lawn work. 

So we offer the 10-hp 210 Tractor. 
Plus 12-, 14-, 16-, and 19.9-hp models 

Nothing Runs Like a Deere® 

How to avoid paying for 
more than you need. 

Or getting less than you want. 



Conserving 
water 

with Purr-Wick 
by Ron Morris 

As is becoming very apparent, 
water is a precious commodity that 
needs to be used efficiently. Water 
needs to be applied with thorough 
knowledge of where it's going, that 
it is going to be utilized by the plant, 
and that none of it is going to be 
wasted. 

Purr-Wick, a concept of build-
ing a green for total management, 
seems a likely answer. 

Don Parsons, superintendent at 
Knollwood Golf Course in Califor-
nia thinks that it is the answer to a 
superintendent 's greens headaches. 
Don has done a lot of record keep-
ing with the one Purr-Wick green 

Height of dividers 
key to efficiency 

When Purr-Wick was conceived in 1968, the internal 
dividers were patterned after dikes in rice paddies. It started 
with four inches, then six inches, then eight and up to 14. "There 
were some problems that couldn' t be explained," according to Dr. 
W. H. Daniel, turf specialist at Purdue University and one of the 
designers, "but we assumed that some barriers had holes in them. 
Thanks to questions from users, we have realized 
that it's a matter of the water siphoning over the 
vertical barriers through the sand ." 

When water is held at very low tensions it readily moves 
through the small capillaries created by the compacted 
sand. It siphons over the barriers much faster than was earlier 
thought. The end result is that the lowest outlet tends to be a spring, 
while the outlets of the upper levels show no reserve 
a few hours after rain, according to Daniel. 

Since 1974, he has suggested higher internal dividers. He Now 
says "Build the dividers as high as practical." 

On existing greens with lower dividers installed, 
it is strongly recommended that as soon as practical, the ends of the 
existing dividers be located and their entire distance 
be exposed. Place a putty or asphalt caulk along one side near 
the top of the installed divider and insert a strip of plastic 
sufficient to extend from along the divider up to the 
surface. Then backfill with the sand, replace the sod and 
topdress as needed. 

"The target ," emphasizes Daniel, "is to more 
completely isolate the compar tments so that siphoning through 
the fine sand pores is minimized and the full potential of 
Purr-Wicks is realized." 



that has been installed on his course 
and has compared it to a conven-
tionally constructed green that is 
located near the Purr-Wick. Accord-
ing to Parsons, "I t is a water conser-
vation system that allows us to con-
serve and redistribute the water like 
no other system currently available 
to us." 

Parsons, speaking at the 15th 
Annual Turfgrass Sprinkler Irri-
gation Conference at Lake Arrow-
head in California said, "With a 
Purr-Wick, you have a constant 
moisture level within the system. 
There is a definite relationship bet-
ween drying out or the lack of water 

in the system and the roots. This 
happens to us most generally in the 
summer. We allow an area to dry 
out, the root systems shorten up, 
and consequently from then on 
you're watering to that short root ." 

Purr-Wick, with its constant 
water table and moisture conditions 
in the growing media, prevents this. 
Roots are not lost to the dry areas 
because there are none. 

Purr-Wick s tands for Plastic 
Under-Root Reservoir system, with 
a wick action. The sand in a Purr-
Wick system acts as a wick for water 
much the same as the wick in an oil 
lamp draws the oil upwards. Sand is 

Continued on page 14 

" With a Purr-
Wick, you have a 
constant moisture 
level within 
the system." 

Top left, sod is removed. Top right, barrier, eight 
inches below surface is exposed. Lower left, 
plastic attached to original barrier is brought to 
surface. Lower right, sand is replaced and 
tamped for replacement of sod. 



PURR-WICK 

" You have total 
control over the 
water that you do 
put on." 

Continued from page 13 

the secret. And the larger the parti-
cle size of the sand, the less wick ac-
tion it has. "Medium to small parti-
cle size with uniform distribution — 
that is what we're looking for ," says 
Parsons. The entire system is en-
closed by plastic which allows for 
zero tension with irrigation and con-
stant redistribution of the water 
within the system. This graphically 
points toward a constant moisture 
level within the system. 

In Indiana, where the system was 
designed, Dr. William H. Daniel, 
turf specialist, Purdue University, 
was seeing irrigation frequencies of 
only four times per year for Purr-
Wick, while a normal green would 
require over 40. While not quite the 
case in California where the rainfall 
is not as great, Parsons, from his 
compar ison, believes that Purr-
Wick does require considerable less 
irrigation than a normal system. 
Why? 

"With the ordinary open drain 
we put on one drop for the root tip, 
one drop for distribution and one 
for drainage. We may lose two of 
those out the open drain. With Purr-
Wick you can put on one for the 
root and two others may go down 
through the profile, but they'll hit 
this plastic impermeable membrane 
and wick back up, so that you have 
total control over the water that you 
do put on ." 

About 2-300 feet away from the 
Purr-Wick at Knollwood there is a 
conventionally constructed green 
composed of 60 percent sand and 40 
percent organic matter. Both greens 
are irrigated with the same type of 
system. Parsons kept track of the 
number of times both greens were 
irrigated each month and the num-
ber of minutes of irrigation and 
calculated that down into gallons of 
water per thousand square feet. 

In May, 1976, the conventional 
green used about 79 gallons a day 
and was irrigated 20 times. The 
Purr-Wick used 43 gallons per day 
and was irrigated eight times, a 47 
percent water savings. 

In June, 1976, there were two 
weeks of 100 degree weather with a 
high of 114, and there was still an 
eight percent savings with the Purr-

Wick. "But we did an awful lot of 
watering just to stay alive during 
that particular month ," Parsons 
added. 

September was probably one of 
the better examples of water conser-
vation. They had a four-inch rain 
early that month and consequently 
only watered the Purr-Wick four 
times. Parsons ended up with a 63 
percent water savings for that 
month. "We are seeing it stay in the 
neighborhood of half the irrigations 
and half the water use through the 
normal months, unless it's extremely 
hot or there is rain." 

In the five months that he kept 
total and complete records, Purr-
Wick saved an average of 42 per-
cent or 57 gallons a day per thou-
sand square feet. That would be in 
the neighborhood of 200,000 gallons 
a year. Project that for 18 greens and 
two putting greens and there is a po-
tential savings of 4 million gallons 
per year. 

One of the idiosyncracies of the 
Purr-Wick system in the west, Par-

.son believes, is interrupting the 
capillarity when you cut a cup. 
Because there are so many days bet-
ween irrigations, the area around 
the cup tends to dry out. What hap-
pens then is that someone must 
carry a bottle of water or a hose and 
wet around the cup area, restarting 
the capillarity thereby eliminating 
the problem. "It isn't that much of a 
problem," according to Parsons. 
If you don't water the area for 
at least three or four days, it will 
tend to be a problem, but really 
doesn't need to be." 

Parsons doesn't see salt accumu-
lation as a problem with Purr-Wick. 
On a soil test of his Purr-Wick that 
had been going on for about 18 
months, the ECE was .6. If it is a 
problem, he says, you just pull the 
plug, you have a sand green, and 
you can flush it." 

Probably the only real cost dif-
ference between a Purr-Wick and a 
conventional green is the cost for the 
plastic and the barriers, each at 
about five cents a foot. One big fac-
tor is the source of the sand. Parsons 
cited one course that built 18 greens 
and two putting greens and were 
given the sand just to get it out of 
the way. However, sand in Califor-
nia is hard to come by. "It 's just not 
available," he said. • 



Mallinckrodt 
for 
all-seasons 

turf health 
and beauty 

TREX-SAN 
BRAND 
BROADLEAF 
HERBICIDE 
Single applications of TREX-SAN 
in the spring and fall when the 
species are particularly vigorous 
will give you excellent control of 
more than 35 broadleaf weeds. 
Follow directions for use around 
trees, flowers and shrubs. TREX-
SAN is the concentrated, syner-
gistic combination of 2, 4-D, MCPP 
and DICAMBA that saves you time, 
space, and money. 

PRE-SAN 
BRAND 
PRE-EMERGENCE 
GRASS HERBICIDE 
PRE-SAN applied in early spring 
prevents emergence of crabgrass, 
goosegrassand Poa_annua through-
out most of the summer to provide 
season long control, reapply PRE-
SAN to prevent fall germination of 
these weed grasses. PRE-SAN is 
especially useful for putting greens. 

PO-SAN 
BRAND 
GROWTH RETARDATION 
OF FAIRWAY POA ANNUA 
PO-SAN prevents 85-100% of 
Poa annua seed head formation; 
retards Poa growth; and helps the 
desirable grasses to take over in the 
spring. In early fall, PO-SAN actu-
ally controls seedling Poa annua; 
stunts the mature Poa while greatly 
reducing seedheads; and gives 
overseeded grasses a big advan-
tage in competing with this vigorous 
weed. 

herbicides now. Order Mallinckrodt all-seasons 

MALLINCKRODT, INC. 
St. Louis • Jersey City 

Los Angeles 

Mallinckrodt 



Our 1977 WT&T 
awards committee 

We are pleased to announce the advisory commit tee 
who will assist us in the selection of the first winners of the W E E D S 
T R E E S & T U R F Outs tand ing Achievement Awards . 
Commi t t ee members include: Dr . Ray Freeborg, Purdue 
University; Dr. David Mar t in , Ohio State University; Dr . Henry 
Indyk, Rutgers University; and Dr . Fred G r a u , Grasslyn, Inc. 

There will be three award categories this year — grounds 
manager , g rower /p roduce r , and researcher /educa tor . We are 
looking to those individuals who have made a 
significant contr ibut ion to the Green Industries in the past year, 
individuals who are not the usual award winners, but who, 
through their initiative and leadership, may very 
well be in the next few years. With the help of these eminent 
leaders of the Green Industries, we shall under take 
this difficult selection this mon th . 

Dr. Freeborg 

Dr. Ray P. Freeborg is a 
research agronomis t at Purdue Uni-
versity with responsibilities in 
research, teaching and extension. 

He is a member of the American 
Society of Agronomy , the C r o p 
Science Society of America and the 
Weed Science Society of America. 
He has also been elected a member 
of Sigma Xi honora ry society. 

Dr . Freeborg served as sales 
manager for Links Nursery, respon-
sible for sales and distr ibut ion. He 
was also associated with Mr . 
Linkogel in design, construct ion and 
management of golf courses. 

As a research associate at Mis-
souri Botanical G a r d e n , Dr . 
Freeborg was responsible for the 
turf p rogram and adult educat ion 
there. 

He was executive director of the 
St. Louis Turf Research Founda t ion 
and received their award for out-
s tanding research. He consulted 
with Civic Center Redevelopment 
Corpora t ion on Busch Memoria l 
Stadium and served three addit ional 
years as consul tan t on maintenance 
of the field. 

Dr . Freeborg has served as con-
sultant to several lawn care firms 
and is currently consult ing for E-Z 
Lawn in R ichmond , Ind. 

He holds a MSA f rom 
Washington University in St. Louis, 
and a Ph .D. f rom Purdue Univer-
sity. 
Continued on page IS 



Your lawn service 
can really grow 

wiHt Yitrofonti. 
If you run a lawn service, you 
can expect to grow faster than 
grass after a May shower. As 
cost for seed, fertilizer, chemi-
cals and equipment continue to 
go up, home owners are looking 
for a way out. They learn quickly 
that a lawn care service can do 
the job for less with guaranteed 
results. This means increased 
demand for your services. 

As you grow, you need the 
most efficient technology. 
That's where Nitroform® slow-

release nitrogen can help. It fits 
the economics. It's also the best 
way to apply long-lasting nitro-
gen. . .whether your equipment 
is for liquid or dry application. 
Nitroform is available as granu-
lar Blue Chip® or as Powder 
Blue™spravable slow-
release nitrogen. Nitroform 
gives uniform coverage, and it's 
compatible with most other 
lawn care materials, including 
pesticides. 

Nitroform is the quality slow-
release nitrogen. It keeps feed-
ing long after your crew has 
moved on to other jobs. It's 
nonleaching... nonburning. 
Even inexperienced labor can 
apply it 

Predictable performance... 
easy application... dependable 
results. That's Nitroform. For 
more information, write Nitro-
form Sales, Organics Depart-
ment Hercules Incorporated, 
Wilmington, Delaware 19899. 

HERCULES INCORPORATED STH77-5 



Dr. Grau 

a w a r d s c o m m i t t e e Continued from page 16 

Dr. David P. Martin is an exten-
sion agronomist and assistant pro-
fessor at Ohio State University. He 
is a member of the American Society 
of Agronomy and the International 
Turfgrass Society. He is executive 
secretary of the Ohio Turfgrass 
Foundation, chairman of the NCR-
10 Turfgrass Research Committee (a 
committee of research personnel 
from the North Central region 
states) and secretary of the turfgrass 
division of the Crop Science Society 
of America. 

Dr. Martin is co-author of 
T U R F G R A S S BIBLIOGRAPHY, 
a reference work cataloging over 
16,500 turf references. He is also co-
author of more than 30 technical, 
semi-technical and popular articles 
and bulletins. He has presented 
three papers at the annual meetings 
of the American Society of 
Agronomy. 

Before coming to Ohio State 
University, Dr. Martin was turf-
grass specialist and research associ-
ate at Michigan State University. 

Dr. Martin did research for his 
Master of Science degree in thatch 
characterization and control and 
researched carbohydrate status in 
relation to growth cessation of cool 
season turfgrass at supraotimal tem-
peratures for his Ph.D., both at 
Michigan State. 

Dr. Fred Grau , president of 
Grasslyn, Inc., is a lifetime member 
and fellow of the American Society 
of Agronomy, the American Associ-
ation for the Advancement of 
Science, and the Soil Science Soci-
ety of America. He is executive 
director, emeritus, of the Pennsyl-
vania Turfgrass Council, having 
held that position for 10 years 
before retiring. 

Dr. Grau has received GCSAA's 
award twice and received the USGA 
award in 1969 while in Viet Nam 
consulting. He also helped to es-
tablish the Musser Foundation in 
that year and now serves as its presi-
dent. 

Dr. Grau, who was named direc-
tor of the USGA Green Section in 
1945, left to enter the commercial 
field in 1953. In 1965 he began to 
devote full time to the development 
of Penngift Crownvetch, which is 
said to be a living memorial to him. 

In 1950, Dr. Grau helped 
develop and release Meyer zoysia-
grass and Merion Kentucky blue-
grass. 

Dr. Grau helped write the 1948 
USDA yearbook "Grass" . In 1946 
he aided in establishing the Turf 
Section in the American Society of 
Agronomy and helped set up turf 
conferences and research at several 
land grant colleges. 

Dr. Grau received his Ph.D. 
from the University of Maryland. 

Dr. Indyk 

Dr. Henry W. Indyk is an exten-
sion specialist in turfgrass manage-
ment at the College of Agriculture 
and Environmental Science, Rutgers 
University. 

Dr. Indyk is a member of the 
American Society of Agronomy, the 
Northeast Weed Science Society and 
the New Jersey Turfgrass Associa-
tion. 

Dr. Indyk currently serves as ex-
ecutive director of the Golf Course 
Superintendents Association of New 
Jersey and advisor to the executive 
committee of the New Jersey Turf-
grass Association. He organized the 
Cultivated Sod Association of New 
Jersey and has served as its secretary 
since then. 

Dr. Indyk initiated the Sod Cer-
tification Program in New Jersey, 
the first of its kind in the U.S. He 
was instrumental in organizing the 
New Jersey Turfgrass Expo and has 
served as general chairman since its 
inception in 1974. 

He also served as a member of 
the Board of Directors of the 
Musser International Turfgrass 
Foundation and as guest editor of 
Brooklyn Botanic Garden Lawn 
Handbook and chief consultant of 
Time-Life book on Lawns and 
Ground Covers. 

Dr. Indyk holds a Master's 
degree and Ph.D. in agronomy from 
Pennsylvania State University. 

Dr. Martin 



Turf Equipment 
Excel Industries, Inc. • Box727WTH • Hesston, KS 67062 

A HUSTLER never hibernates. 
Heavy duty 72" deck for 
rough cutting, 
discharges to rear. 

Flail cutter, where turf 
conditions or local codes 
dictate. 60" cut. 

Snow thrower (two 
stage) clears 54" path. 
Hydraulic controlled 
spout direction. Unique 
HUSTLER tractor design 
(weight centered over 
drive wheels) provides 
extra traction. 

ROPS Cab for comfort, 
roll-tested for safety. 

Broom sweeps leaves, 
debris, snow, removes 
thatch. 54" swath, 30° 
angle. 

Dozer blade turns 
HUSTLER tractor into 
mini-dozer. 60" x 18" 
spring-load blade raises, 
lowers hydraulically. 
Angles 30° right or left. 

Tilt-deck trailer. Drive 
mower on/off to 
transport at road speed. 

HUSTLER Turf 
Equipment performs like 
a pro: turns at a touch, 
trims close, saves payroll 
cost, HUSTLER 272A or 
272A Standard; or 
Hillside HUSTLER 360. 

The HUSTLER mower 
you buy to save time and 
money during turf care 
season stays on the job 
all year, with 
easy-hookup 
attachments: 

Edger works from grass 
or street side. 

Catcher/Compactor — 
ingenious! Paddles pull 
and compact clippings 
into tight mass without 
noisy blower or dust. No 
loss of maneuverability. 

Edger Catcher/Compactor Heavy duty 72" deck Flail cutter 

Snow thrower & ROPS Cab Broom Dozer blade Tilt-deck trailer 

CALL TOLL-FREE 
(800) 835-3260 
In Kansas and Canada: 
(316) 327-4911 collect 

GSA# GS-078-00759 
HUD# OHP(CO)N 1821 

Call toll-free: (800) 
835-3260, or send your 
business card for name 
of Distributor and more 
facts on the mowers that 
perform like their name. 



Space-age technology 
for irrigation controls 

Solid state technology, which 
has revolut ionized communica -
tions, aerospace, finance, medicine 
and a host of other fields, has ef-
fected a major breakthrough in irri-
gation system controllers. For the 
first time, a controller, developed by 
Rockwell International for Johns-
Manville, utilizes a microprocessor 
for regulating a wide range of irri-
gation processes and a calculator-
type keyboard that, with a human 
input /output interface, feeds in-
structions, changes and program-
ming to the controller. Also in-
cluded is a digital display that indi-
cates at a glance the time of day, the 
type of sequence, which station is 
operating, the time remaining and 
many other functions. The control-
ler was deliberately designed with a 
"mushroom"-l ike appearance so 
that it blends with the environment 
in which it is utilized. 

The solid state design of the 
Model KCS (Keyboard Controller 
Series) offers several important ad-
vantages over comparable electro-
mechanical units. For example, reli-
ability is better because less circuit-
ry is needed, a feature that reduces 
the possibility of malfunctions. Due 
to the fact that the controller has 
one basic component , the micro-
processor, instead of the multiple 
number of parts required in an 

electromechanical model, depend-
ability is further enhanced. 

Flexibility is another benefit of-
fered by the controller. Despite its 
relatively small size, the transistor-
ized microprocessor has the capac-
ity for servicing up to 24 stations 
with a diverse number of functions. 
To illustrate, starting can be pro-
grammed in various ways — auto-
matic, manual and even manual 
starting of a single station on a one-
time basis. 

Accuracy also is upgraded. The 
solid state design assures a station 
timing accuracy of ± .01 of a sec-
ond . Water conservat ion is im-
proved because the precise timing 
allows the operator to put down the 
exact amount of water required. For 
the same circumstances, the accur-
acy of electromechanical units can 
vary by as much as 20 percent. 

Although station timing settings 
are normally regulated in minutes, 
the controller has the capability of 
switching to hour station times with 
the implementa t ion of a toggle 
switch. Also, the time base is auto-
mat ica l ly c o m p e n s a t e d for the 
appropriate electrical frequency — 
60 Hertz for domestic use, or 50 
Hertz for foreign applications. 

The microprocessor can handle 
four, 14-day schedules. Each sta-
tion has the ability to operate with 

any one of the schedules. In this 
way, lawns and shrubs, as well as 
greens, tees and fairways, can be wa-
tered on completely different pro-
grams on the same or different days 
on the same controller. 

O the r p rog rams that can be 
accommodated by the versatile con-
troller include: 

Skip Days — the irrigation cy-
cle can be skipped from one to nine 
days, an ideal situation during rainy 
weather when irrigation is not nec-
essary. The KCS will automatically 
resume the proper sequence at the 
conclusion of the skip period. The 
controller can be used in conjunc-
tion with a rain gauge whith tells 
how much rain has fallen, daily or 
year to date, to determine if irriga-
tion is warranted. 

Automatic Syringe — for cool-
ing and disease control, a syringe cy-
cle, with variable time, can be start-
ed independently of the normal irri-
gation program for all or prese-
lected stations. 

Multiple Repeat — the num-
ber of repeats after initial irrigation 
can be set from one through nine. A 
delay between repeats of up to 99 
minutes can be selected when a sin-
gle station is repeating. The number 
of repeats are common to all sta-
tions programmed for this cycle. 
This feature prevents run-off on 
steep slopes. 

Other keyboard entries permit 
the controller to . . . 

manually operate a station 
from .1 minutes to 99 minutes. This 
manual mode may interrupt a cur-
rent sequence which shall resume 
without a time loss to the stations 
interrupted. 

manually start or stop any se-
quence that would include all sta-
tions whether they are scheduled for 
that day or not. 

manually start a sequence 
that would include stations sched-> 
uled for that day only. 

recycle , on a c o n t i n u i n g 
basis, the current or next start 
sequence — an important feature 
for grass seed germination periods. 

calculate the total time for 
any irrigation sequence of any day 
including repeat time. This helps 
irrigation cycle scheduling so that it 
doesn't interfere with other activ-
ities. • 


