
DER SETTIN 

A fingertip micro screw adjustment 
allows for precise depth adjust-
ment. Clear seed tubes help you 
monitor flow and supply. 

Ask for a convincing 
demonstration. 

The Ryan Mataway Overseeder 
fits into any lawn care operation. 
Priced right and built to last longer, 
it's one of the most cost-efficient 
ways to stay ahead of your compe-
tition. And we'll prove it to you. 

Call today or contact your 
nearest Ryan dealer for more in-
formation and a free test drive 
demonstration. You'll see why the 
new Ryan Mataway Overseeder is 
simply better, plus you'll receive a 
free pair of soft leather gloves.* 

Call toll free 1-800-228-4444 for 
all the details. 

RYAN 
B U I L T T O L A S T 

6120 Cushman, OMC-Lincoln,iP.O. Box 82409, Lincoln, NE 68501 
arf I © Outboarf Marine Corporation, 1987. All rights reserved. 



BLACK LAYER from page 38 

scribed as "earthy," "swampy," "rot-
t e n - e g g l i k e / ' " s u l f u r i s h , " or 
"ou thouse- l ike . " The latter three 
seem related to possible evolution of 
sulfur-containing gases or aromatics. 
Whether the constituents of any of 
these odor-producing substances are 
toxic to the turf is unknown. 

There may be some evidence, how-
ever, that some subsurface black 
layers may contain substances di-
rectly toxic to roots. The turf can be 
lifted directly off some black-layered 
greens; the roots either stop growing 
or are killed when they come into con-
tact with the layer. 

Some superintendents 
have obse rved tha t if 
aerifier cores from some 
black-layered greens are 
left on tbe surface of the 
green, they will kill the 
leaves they touch. These 
o b s e r v a t i o n s ce r t a in ly 
suggest a high level of tox-
icity associated with the 
black layer. 

It also has been ob-
served on some black-
layered greens that coring 
which penetrates through 
the layer may temporarily 
stimulate the turf near the 
hole and disrupt the layer. 
This may be due to tempo-
rary improvement of an 
anaerobic condition a n d / 
or r e m o v a l of t o x i c 
substances. 

Aeration seems very 
important ; the layer 's color often 
fades when exposed to air and in some 
instances during winter dormancy. 
These observations suggest an ana-
erobic condition. 

Knowledge of how to control loss of 
turf on black-layered greens is, unfor-
tunately, scarce. Reducing irrigation 
to a minimum and increasing aerifica-
tion seems to have the greatest effect 
on slowing black-layer development, 
but these operations are unlikely to 
end the prob lem. Using we t t ing 
agents and fungicides with algicidal 
properties also may help. To date, 
however, I have not seen black layer 
e l i m i n a t e d by any c h e m i c a l or 
cultural means; but many creative su-
perintendents have learned to man-
age the problem somewhat. 

It also seems that the problem may 
decrease in severity with time, irre-
spective of cultural and chemical 
practices. Once established, however, 
it seems to always be active at some 
level. 

Our prospects for effective con-
trol of this problem seem to rest 
squarely on the ability of the re-
search community and superinten-

dents to exchange information and 
to work together to find the prob-
lem's causes. 

Biotic connection 
Black layer was first brought to my 
attention in 1978, on the Iowa State 
University golf course. 

The black-layer condition initially 
was viewed as a curiosity and was 
thought to be peculiar to specific prob-
lems on that course . It also was 
thought to be associated with the 
green's physical components. From 
1978 to 1984, however, the number of 
black layer samples received in my 
laboratory increased dramatically, 

and were being received from mid-
western, eastern and south central 
states, and Canada. It soon became ap-
parent that no physical, chemical or 
cultural factor was common to the 
various samples received. Many su-
perintendents, however, complained 
of poor water infiltration and/or drai-
nage of greens. 

During 1985's growing season, all 
black layer samples were carefully 
examined for the types and preva-
lence of microorganisms associated 
with the disorder. This involved iso-
lation of organisms in leaf and root 
tissues, in the top one-eighth inch of 
the sand mix, in the subsurface sand 
not involved in the black layer, and in 
the black layer. Some common de-
n o m i n a t o r s evo lved f rom these 
efforts. 

Perhaps of greatest interest is that 
the black layer is essentially devoid of 
aerobic microbes. However, mixed 
cultures of anaerobic bacteria (bacte-
ria that can survive on extremely low 
levels of oxygen) have been isolated 
regularly from black layers. Species of 
pythium and another unidentified 
fungus also are found in some black 

layers, and like the bacteria present, 
can survive on low levels of oxygen. 
Blue-green algal species of the genus 
nostoc and other unidentified species 
also are common on black-layered 
greens. 

Why are blue-green algae of inter-
est in black layer development? Blue-
green algae are among the oldest plant 
forms on Earth and are found in soil 
world-wide. They have been shown 
to be an important factor in soil forma-
tion. Many species have natural hab-
itats charac te r ized by wet, light, 
sandy soils; characteristics typical of 
high-sand content greens. 

The algae probably ex-
ploit the porous nature of 
sand mixes that permit 
greater light penetration 
than finer-textured soils. 
Light conditions for the al-
gae also are improved by 
close mowing, a common 
practice on greens. The 
combination of light pen-
etration, abundant water, 
relatively high levels of 
nitrogen and other usable 
elements, and perhaps re-
duced competition from 
other microbes in sand 
mixes help the algal or-
ganisms flourish. 

It also is possible that 
today's highly specialized 
pesticides may inadver-
t e n t l y p r o m o t e a lga l 
growth. General biocides 
(mercury and a rsen ic ) 

once commonly used may have con-
tained algal growth more than many 
of the less toxic and more bio-
degradeable compounds of today. 

Once the blue-green algae are es-
tablished on a green, the prerequisites 
for black-layer formation may be set 
into motion. Species of oscillatoria 
and nostoc are f i lamentous blue-
green algae; that is, they are worm-
like filaments and are mobile. Their 
movement is facilitated, in part, by 
producing an extracellular mucilage 
upon which they glide over the sur-
face of the sand (Photo 2). 

Mucilage probably protects the al-
gae from desiccation and also func-
tions as an adhesive, holding the algae 
to sand particles and binding particles 
together. These materials are hydro-
phi l ic , qu i te s table , and adhe re 
strongly to the sand particles. 

It is believed that the extracellular 
m u c i l a g e , in c o m b i n a t i o n wi th 
organic matter produced by the death 
of algal organisms, gradually fills and 
plugs the pores between sand parti-
cles at the green's surface. The initial 
effect of this process, prior to any 
black-layer formation, may be a slow 

continued on page 44 

Photo 2: Species of blue-green algae in the genus 
oscillatoria glide on extracellular mucilage produced by the 
algal organism. 



• QUALITY 
• RELIABILITY 
• SERVICE 

THE BROUWER-VAC . . . largest capacity Vac on today's market. The 
powerful suction head and blower provide the latest technique for 
vacuuming turf and hard surface areas. 
It provides an economical method of picking up grass clippings, leaves, 
twigs, pine needles and thatch from verti-cutting on sod farms, golf 
courses, parks and recreation areas and also trash and litter from hard 
surfaces in airports, parking lots, stadiums and highway shoulders. It 
vacuums acre after acre without wasteful frequent unloading stops. Fast 
easy self-unloading is via hydraulically operated door and conveyor. The 
optional Vac extension hose is spring balanced for ease of handling and 
allows the operator access in hard to reach areas around trees, flower 
beds, fences and culverts. 
The Brouwer-Vac, designed to provide an economical, fast, efficient and 
reliable way to "clean-up", it enhances the beauty and cleanliness of 
turf and hard surface areas. 

Picking up leaves in hedgerow. t I I— 
FEATURES: 

Large load capacity 

Light weight construction 

Dual flotation tires 

Easy to operate finger tip controls 

Unloads in seconds with hydraulic driven conveyor 

80 in. floating suction head (Opt. extension to 120 in.) 

P.T.O. Driven 

Only requires standard tractor 35-45 hp 

BROUWER 
TURF EQUIPMENT LIMITED 

7320 Haggerty Rd./Canton, Ml. 48187 Telephone (313) 459-3700 
Woodbine Avenue/Keswick, Ontario, Canada L4P 3E9 Telex 065-24161 Telephone: (416) 476-4311 



10 reasons why you 
should ask for a 

Continental R-Series 
engine 

-W TELEDYNE 
TOTAL POWER 
3409 Democrat Road • Memphis, TN 38118 
Call toll-free: 1-800-932-2858 

R-t tm 

High performance, long life 
design — that's what the Conti-
nental R-Series liquid-cooled 
engines from Teledyne Total 
Power can offer you. 

Take a look at the counter-
weighted spheroidal cast iron 
crankshaft with five main bear-
ings and forged steel connecting 
rods... right down to the cast 
iron cylinder block and crank-
case, you can depend on the 
quality to keep up with your 

equipment. 
Ask for Continental R-Series 

engines from Teledyne Total 
Power, with over 5,000 distrib-
utors and service centers in over 
90 countries ready to serve you. 
Send for your free "Reasons 
Why" brochure today: Teledyne 
Total Power, P.O. Box 181160, 
Memphis, TN 38181-1160, 
901/365-3600, Telex: 
462-1058 (ITT) 

forced water recirculating cooling 
assures long engine life 

cast iron cylinder 
block is tough 

five main bearings 
are easily replaceable 

cast iron crankcase 
is durable 

intake and exhaust valve seat 
inserts are dependable 

aluminum alloy cylinder 
head is lightweight 

cast iron crankshaft 
gives smooth 
performance 

forged steel connecting rods 
take heavy loads 

precision rod and main bearings 
are trouble free 

full flow lubrication system 
gives reliable service 

BLACK LAYER from page 42 

ing of water infiltration and drainage 
due to a biologically induced perched 
water table at the green's surface. 

Surface or subsurface black layer 
formation may be started at this point. 

If growth of the blue-green algae is 
excessive, the green's surface may be 
tightly sealed and accumulation of 
mucilage, dead algae, and infestation 
of these products by other microbes 
(bacteria and fungi) may result in sur-
face black layering. If the algae pro-
liferation is slower, the mucilage and 
other organic products of dead algae 
may move more slowly into the sand 
mix's profile and eventually form a 
barrier below the surface. This barrier 
of mucilage and other organic sub-
stances from the algae may then serve 
as substrate for anaerobic bacteria 
and some fungal species. 

It is not entirely clear what contrib-

Black layer might be 
described as anaerobic 
decline of creeping 
bentgrass. 

utes to the black layer's color, but 
some of the color is probably due to 
deteriorating organic matter (perhaps 
algae and organic substances, and 
tissues from grass roots). Also, the 
mucilage supports bacterial and 
fungal growth and probably promotes 
mineralization of the organic matter 
in the layer. This activity would fur-
ther contribute to the layer's color and 
may be further influenced by fertil-
izers and iron and sulfur amend-
m e n t s . Iron and s u l f u r can be 
metabolized by algae and bacteria, 
often in different ways, depending on 
the presence or absence of oxygen. 

The black layer problem seems to 
be the result of an abnormal oppor-
tunistic microbiological ecosystem. 
The system's components (blue-green 
algae, bacteria, and perhaps some 
fungi) are set into motion by the phys-
ical characteristics of high-sand con-
tent greens and the cultural regimes 
required to maintain them. 

The superintendent may have lit-
tle control over the development of 
black layer. He is often locked into the 
requ i rements of the sand green 
cultural regime and can make only 
minor changes in his operation. If 
enough components of the ecosystem 
emerge on the green, black layer will 
form. The concept of an abnormal mi-
crobiological ecosystem forms the 
basis for research being conducted at 
Iowa State University on the black 
layer problem. LM 

Circle No. 143 on Reader Inquiry Card 



If it's not Certified Manhattan II, 
it's not 'such a deal' after all. 

Some dealers are offering you a deal to take 
something they call Manhattan off their hands 

THE REAL BAG 

ft I I Is 

5 0 LBS. NET WT. 

Manhattan Ryegrass Growers Association 
has the exclusive contract to produce 
Manhattan and Manhattan II perennial 
Ryegrasses. These select seed growers 
have not produced the old Manhattan 
strain for years, so much of what is being 
produced as Manhattan is probably not 
true Manhattan. 

The improved certified Manhattan II, 
co-developed by Dr. Bill Meyer at Pure 
Seed Testing and Dr. C. Reed Funk has 
significant improvements over the old 
Manhattan ... like rust and disease 
resistance, darker green color and better 
plant density. 

So what is their stuff? We know it 
bypasses seed certification and royalty 
programs. And, because it's not certified, 
we have no way of knowing just what's in 
the bag. 

And neither do you. 
Circle No. 147 on Reader Inquiry Card 

Qualified turf associations can earn cash for turf 
research by saving Manhattan II blue tags. 
Contact your dealer for details. 

^ » — MANHATTAN II 
O F F I W PERENNIAL RYEGRASS ^^^^^ NO i?34t>6 

PVP 8200154. Unauthorized propagation prohibited. 

TURF-TYPE PERENNIAL RYEGRASS ONLY FROM 

Turf Merchants, Inc. 
PO. Box 1467 • Albany, OR 97321 
800-421-1735 FAX 503-491-3614 
503/491-3622 TWX 910-997-0733 Turf-Seed, Inc. 
PO. Box 250 • Hubbard, OR 97032 
800-247-6910 FAX 503-981-5626 
503/981-9571 TWX 510-590-0957 



On Design 

by Heide Aungst, managing editor 

T
hose wanting to escape 
the congestion of San 
Diego can head to the 
peaceful oasis of Lake 
Poway, just 20 miles 

from the city. The park offers 
visitors 34 acres of lakes and 
recreation areas. But the favorite 
spot among children is the 
playground. Park director Lee Lewis 

chose BigToys wooden play 
structures to establish a rural theme 
which carries through the 
landscape. "We originally planned 
a high sierra theme, but converted 
over to a more applicable theme 
with woods. We got rid of synthetic 
equipment/' Lewis says. 

The various types of play 
equipment allows Lewis to segregate 

the ]/4-acre play area by age group. 
He has placed the equipment in 
designs which avoid collisions 
between children. Lewis'crew 
inspects the equipment regularly to 
minimize risk and maintenance 
costs. Lake Poway has not had any 
law suits since the installation of 
the equipment 10 years ago. 

To keep the sanded play area 
weed-free, Lewis sprays it annually 
with Roundup. Children rarely track 
sand onto the turf because 
landscape timbers, provided by the 
California Conservation Corp., 
separate the sand from the turf. The 
turf surrounding the play area is 
Northrup King's Medalist blend of 
fescue and bluegrass. All turf areas 
are irrigated. The crew mows once a 
week at 2 inches. Lantana (left) 
grows as a ground cover around 
the area. Sycamores provide shade 
for tuckered-out youngsters. 
BigToys: Circle No. 190 
on Reader Inquiry Card. 



I
t took an act of Congress, 
but visitors to our capital 
city can enjoy a work out in 
front of the capitol on the 
Parcourse Fitness Cluster. 

Congress approved the measure to 
put the center on the mall, and it 
opened for public use in April 
1986.The redwood and stainless 
steel equipment conforms to the 
natural landscape of the historic 
area. "The mall is a very active 
place. At lunch there's hundreds of 
joggers. They can run right from 
work/' says Ken Williams, the 
landscape contractor who installed 
the system. Williams arranged the 
equipment in four clusters covering 
an all-weather asphalt area 16 X 64 
feet. The National Park Service 
maintains the area by sweeping the 
asphalt at least once a week and 
checking for damage to the 
equipment.The arrangement of the 
equipment lets the park service 
easily mow the surrounding turf 
which consists of K-31 fescue, 
Palmer and Citation ryegrass and 
Merit bluegrass. 

Joseph Kanter, chairman of the 

First National Bank of Florida, 
donated the equipment. An avid 
jogger for 40 years, Kanter has 
reportedly run the equivalent of 
the earth's circumference. He 
chose the Parcourse equipment 
because it fits the needs of all ages 
and levels of fitness, including the 
disabled. 

The amount of the donation is 
private, but Williams says such an 
installation would run about 
$4,500, with the equipment valued 
at $13,000. 
Parcourse: Circle No. 191 
on Reader Inquiry Card. 
Williams Landscaping: Circle No. 192 
on Reader Inquiry Card. 

The park management crew 
originally sodded the turf area with 
bluegrass, but overseeds because 
of wear from heavy traffic with 80 
percent K-31 tall fescue and 20 
percent Regal ryegrass. The crew 
mows the non-irrigated area twice 
a week. 

The entire play area cost about 
$43,225. The project won the 1986 
Ohio Parks and Recreation 
Association's "Outstanding Award" 
for recreation facilities costing less 
than $75,000. 
Quality Industries: Circle No. 193 
on Reader Inquiry Card. 
Jennings of Ohio: Circle No. 194 
on Reader Inquiry Card. 

K
ids have always had fun 
down on the farm. That 
tradition continues, with 
a more modern twist, at 
the Juilfs Park 

playground in Cincinnati, Ohio. 
The land used for the park began as 
the Juilfs family farm. The park 
designers, Jennings of Ohio, 
reconstructed the old farm silo into 
an observation tower. The play 
area, constructed in 1986, uses 
wooden equipment from Quality 
Industries to maintain the family-
farm flavor. 

The 150 ft. X 130 ft. sanded 
playground took six months to 
grade and construct. The sand 

depth is 15 to 18 feet and has not 
needed to be treated for weeds. 
Eight different slides, including a 
zoom slide (above left) and 
underground slide, make the 
playground an adventure for kids of 
all ages. The bench swing (above 
right) gives adults a break while 
kids play on the equipment. Trees 
provide shade and an aesthetically 
pleasing perimeter to the play area. 
The staff planted three 25-foot 
sycamores. Other trees planted 
include six red maples, six October 
glory maples and one pin oak. 
Already in the area was a swamp 
willow, four scotch pines and one 
white pine. 
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How The Average Person Watches A Football Game. 

Our Tech Reps have a very difficult 
time getting away from their jobs. 

They'd rather see a weed problem 
get tackled than a running back. And 
they'd rather look at some beautiful turf 

than some beautiful cheerleader. 
And, believe it or not, the people 

in our research and development de-
partment are even more obsessed. 

But that kind of fanaticism is why 



How A Scotts Tech Rep Watches A Football Game. 

we were able to introduce over They're too busy watching us. 
thirty new products since 1983. For more information Just 

Of course, we've noticed our contact your Scotts Tech Rep, 
competitors aren't watching so or call us at 1-800-543-0006. In 
many football games, either. Ohio call collect 513-644-2900. 

Circle No. 138 on Reader Inquiry Card 
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PART I OF II 

COMPUTERS IN THE 
GREEN INDUSTRY 

Green industry companies are turning to computers to help manage their 
businesses. But before you invest, ask yourself these questions. 

All businesses run on informa-
tion. The ability of a company 
to control and use information 

will generally make the difference be-
tween a highly successful company 
and one that either "just makes it," or 
"goes under." The green industry is 
no exception. 

As parts of the green industry grow 
and mature, owner/operators must 
have easy access to information in 
forms that will help them manage 
their companies better. In addition, 
billing and accounting generally used 
by the green industries need to be 
monitored so that cash flow is con-
trolled internally. 

Enter: the computer. 
More green industry firms recog-

nize the need for a device that will 
help process data in their day-to-day 
operations. One answer is to handle 
the various jobs manually by increas-
ing staff. Another is to explore the 
benefits of working with computers, 
which are many. But many questions 
need to be asked before deciding on 
the type of computer to buy. 

Let's get rid of some of the myths 
that surround computers, both large 
and small. 

Wandtke and McGary are senior consultants with 
All-Green Management Associates in Columbus. 
Ohio. Dr. McGary focuses on marketing and man-
agement issues. Wandtke focuses on operations 
and financial questions. 

by Rudd McGary and Ed Wand tke 

MANAGEMENT 

IN BUSINESS 
First, the function of the computer, 

in most cases, is to organize input so it 
is useful to the operator. The forms of 
the programs generally will deter-
mine how the information is to be for-
matted. For instance, a spread-sheet 
program yields numerical informa-
tion arranged in standard manual 
spread-sheet form. A word processing 
program lets the operator work on al-
pha information in forms such as let-
ters. An A/R program organizes work 
in accounts receivable, and so on. 

The myth is that the computer will 
analyze these numbers or words. The 
operator has to know how to interpret 
the information to correctly use it. 
Some highly-sophisticated programs 
do analysis, but the type of programs 
to be reviewed next month don't lend 
themselves to that. So remember, this 
is a G-I-G-0 system here: "GSrbage-
In-Garbage-Out." Putting the wrong 
information into the computer will 
yield the wrong information back. It 
might look nicer, but it will still be 
wrong. 

A second myth is that people who 
use computers find extra time in the 
work week. In some cases, the work 
load is reduced (particularly if every-
thing was done manually), but intro-
ducing a computer to a business has 
not generally yielded more free time. 
What usually happens is a reduction 
of work load when the machine is in-
troduced. But it then levels off as the 
operator begins to put more informa-
tion into the machine to process. Not 

time but more information is the 
product. 

A third myth is that purchasing a 
computer will automatically make for 
a better company. Certainly, if com-
puters are used correctly, a business 
can be helped immensely. But if the 
company had an ineffective system of 
controls to begin with, a computer 
shouldn't be expected to magically 
correct the problems. 

Questions on 
computer systems 
The most commonly-asked question 
about choosing a computer system 
isn't necessarily the most important 
for the long term. "What will it cost 
me?" doesn't deal with the problem. 
Here are some questions that should 
be asked before price. 

1. How does your system presently 
work? A manual system can be trans-
ferred to a computer in some form. If a 
manual system is truly efficient, the 
assumption can be made that it will 
work on a computer. 

2. What do you want to control? 
The most common first use of comput-
ers in the green industry is accounts 
receivable. Billings, aging of receiva-
bles and customer lists are most often 
bet ter done on computers . Other 
functions might be inventory control, 
accounts payable, general ledger, rou-
ting, sales controls, marketing infor-
mation, payroll, design capabilities, 
vehicle maintenance and personnel 
information. First, ask yourself what 
you want to control and then seek out 
a software vendor. 

3. Who should I buy from? Each of 
the programs listed next month were 
written by reputable, knowledgeable 
companies. Certainly you should take 
the time to talk to more than one. 

4. Do I have to buy hardware from 
the same company selling the soft-
ware? In some cases yes, in others no. 
If the program is written to be PC-
compatible, there is a wide choice. In 
other cases, the software is written for 
a specific machine and often the soft-


