
larly with the large sized single blade 
machines. This problem can be 
effectively solved by shielding, so it 
seems unnecessary to accept this 
standard. 

Stability Hazards 
Regarding stabili ty hazards , 

Consumer 's Union is suggesting the 
following standards: 

* a riding mower shall not tip on 
a 30-degree slope or the steepest 
slope it is able to climb, whichever is 
greater; 

* a riding mower shall emit a 
continuous audible warning sound 
when the mower is tilted to an angle 
five degrees f rom the limits of 
stability; 

* a red flashing warning light 
will turn on to warn hard-of-hearing 
operators that the mower is tilted to 
an angle five degrees from the limits 
of stability; 

* a power lawn mower shall 
have an interlock to stop the engine 
and halt the blade in the event of tip-
ping beyond the limits of stability. 
This interlock shall function when 
any pa i r of wheels leaves the 
ground. 

If you have ever been involved 
with servicing interlocks, you will 
realize that everything out l ined 
above will require electronic cir-
cuitry far beyond our ability to trou-
ble shoot in case of failure. It is 
frankly admitted by the engineering 
group studying the proposed inter-
lock that individual wheel sensors 
with the programmable sequencing 
required to accomplish this inter-
lock system are far beyond their 
abilities to design, and will require a 
minicomputer on the unit to accom-
plish the specified results. 

Other Proposed Standards 
A n o t h e r p r o p o s e d s t a n d a r d 

would require a riding mower to 
have a weight sensitive control in the 
seat which would cause the engine to 
stall when shifted to forward or 
reverse unless the control is actu-
ated by a weight of 65 pounds or 
more on the seat. The purpose is to 
protect children "who have been 
know to go joy riding" and is a sub-
stitute for mother 's supervision. 
This standard would require an an-
vil on the seat to negate the effect of 
the interlock when the mower is in 
the service shop for engine work. 

To reduce fire hazards, it is pro-
posed that the fuel cap remain 
locked and incapable of being re-

moved until engine and exhaust 
temperatures are below 250 degrees 
F., and the cap be provided with an 
interlock to stop the engine when 
the cap is removed. Here's another 
program for the mini-computer. 

Burn hazard proposals specify 
that any surface used for lifting, 
holding or carrying shall not attain a 
temperature higher than 105 degrees 
F. Any other surfaces (including the 
muffler) that may be contacted casu-
ally in normal use, or that may be 
contacted accidentally by the user or 
b y s t a n d e r s h a l l n o t a t t a i n a 
temperature higher than 131 degrees 
F. This standard should not be diffi-
cult to comply with in Siberia in the 
winter, but try it in the Phoenix 
desert area where there were more 
than 100 days of 100-degree or 
higher temperatures last summer. 

The proposals covering braking 
hazards are so broad and so many 
brakes are required that it is doubt-
ful if you could ever get the mower 
going in the first place. 

Unanswered Questions 
The obvious quest ion going 

through your mind is " H o w does all 
of this affect me as a professional in 
the turf and ground maintenance 
field?" 

In November, 1974, I attended a 
meeting of the special OPEI Engi-
neering Forum on Lawn Mower 
Standards as an observer. Repre-
sented at the meeting were the 
OPEI, Consumer 's Union, CPSC 
and engineering representatives of 
major mowing equipment manufac-
turers. I was the only distributor or 
end user of the products under dis-
cussion in attendance. 

Prior to the meeting, I was under 
the impression that safety stan-
dards were being discussed to be in-
corporated into the typical home-
owner rotary mower, whether riding 
or walking. As the proceedings un-
folded, it became apparent that 
most of the people in attendance 
were of the same opinion, with the 
exception of the Consumer 's Union 
and the CPSC representatives. 

In order to clear up the scope of 
the standards, I proposed two ques-
tions to the Consumer 's Union: 1) 
Do you make any distinction for 
your p roposa l s between home-
owner and commerc ia l or pro-
fessional equipment? 2) Do you 
make any distinction between rotary 
and reel type mowing equipment? 

N o attempt was made to answer 
either ques t ion , and the C P S C 
representat ive also declined to 
answer. 

The attorney for the OPEI re-
peated the question to the CPSC 
representative who again declined to 
answer. At this point he attempted 
to answer the first question by giv-
ing the following example. If a piece 
of equipment is used in the mainte-
nance of schoolgrounds, then it in-
volves the children's safety, and if it 
involves the children's safety, it 
p robab ly will be in terpre ted as 
within the realm of the CPSC. This 
approach leads us to parks, golf 
courses and to the ultimate con-
clusion that all rotary mowers will 
be covered. The question pertaining 
to reel versus rotary equipment was 
resolved in the same manner by say-
ing that if a stability standard is 
developed, it will be applied by the 
CPSC across the board to all equip-
ment. 

What I am saying should not be 
construed in anyway as indicative 
that the OPEI, the equipment manu-
facturers, or any of us in the power 
equipment industry are opposing 
any measures which will make our 
products safer to use. We welcome 
any performance standards that will 
make our equ ipment cut grass 
better, cut grass safely and cut grass 
at a reasonable cost. 

What we do not want is arbi-
trary standards similar to some of 
those which have been imposed on 
the automobile industry to protect 
drivers from their own foolishness, 
and which resu l t in i nc reased 
product cost beyond the benefits 
derived. 

There are three e lements of 
hazards in the grounds mainte-
nance business with which we must 
contend: the product, the operator 
and the environment. 

It is our job to recognize an un-
reasonably and inherently hazard-
ous product and discontinue its use. 

It is our job to train, train and 
retrain our operators and mechan-
ics in safety. 

It is our job to know the environ-
mental limitations to the use of a 
piece of equipment and use it only in 
those areas where it is safe for the 
operator and safe for bystanders. 
Pe r fo rmance s t anda rds tha t are 
reasonable are not objectionable, 
but the design of the equipment 
must be left to the manufacturers. • 



TurfSubirrigation — 
Technique of Tomorrow? 

By JEFFREY V. KRANS 
Turfgrass Extension Associate 

Michigan State University 

S U B I R R I G A T I O N involves the 
application of water to the plant 
f r o m benea th the su r face . Th i s 
method of irrigation supplies water 
for root up take by capillary action 
and avoids wetting the soil surface. 

Subirrigation has been shown to 
m i n i m i z e soil c o m p a c t i o n a n d 
reduce water usage resulting f rom 
excessive surface evaporat ion and 
runoff . The most c o m m o n methods 
of subirrigation provide water f rom 
either: a) a constant or f luctuating 
water table, or b) perforated tile. 

T h e c o n s t a n t or f l uc tua t i ng 
water table system is employed by 
sur rounding a localized area of soil 
with an impermeable barrier and 
maintaining a water table above the 
barrier at a desired level beneath the 

Turfgrass root development was quite ex-
tensive on the subirrigation plots with a 
fluctuating water table. 

soil surface. This system requires 
that the distance between the soil 
surface and a level plane of the bar-
rier be mainta ined constant for uni-
form water dis t r ibut ion. 

The perfora ted tile method in-
volves burial of plastic pipe or tile 
beneath the soil surface usually to a 
depth just below normal root pene-
trat ion. This system supplies a speci-
fied a m o u n t of water to replenish 
the soil moisture reservoir, but at a 
very slow rate to minimize seepage 
loss below the root zone. Clogging 
of the tile and lack of un i form dis-
tr ibution are c o m m o n problems. 

The use of subirrigation has usu-
ally been limited to areas with natur-
ally occuring high water tables. 
These areas are mostly in agricul-
tural crops with the exception of 
some commercial sod product ion on 
organic soil. Few studies have been 
reported on the use of subirr igation 
for turf . 

Early research was conducted at 
the University of Arizona using per-
forated plastic pipe.1 They showed 
that subirrigation can be managed 
to provide good bermudagrass turf 
with water use similar to sprinkler 
irrigation. 

The P U R R - W I C K root zone 
system has been developed and 
successfully used for irrigation of 
recreational turf in a tempera te 
climate.2 

A recent field study was con-
ducted at the University of Arizona 
to evaluate the merits of subirriga-
tion on high maintenance bentgrass 
turf dur ing prolonged summer heat 
stress.4 Some of the more impor tan t 
aspects of that work are presented 
herein. 

Trea tments included a conven-
tional sprinkler irrigation system, 
subirrigation with a stable water 
table 12 inches below the soil sur-
face, and subirr igation with a fluc-
tuat ing water table. The f luctuating 
water table ranged between five 
(after subirr igat ion) and 20 inches 
(after depletion). Two artificial soils 
were used: a) a 52 percent sand, 24 
percent loamite (a product formerly 

processed f rom wood by the Loam-
ite Corpora t ion , Santa Rosa, Calif.), 
and 24 percent sandy clay loam soil 
mix tu re ; and b) an u n a m e n d e d 
washed mor ta r sand. Nitrogen was 
supplied by dissolving ammon ium 
sulfate in the irrigation water be-
fore it was applied for each of the 
subirr igation methods . 

Color, Growth and Root 
Development 

In general, turfgrass growth on 
subirrigation using a fluctuating 
water table was similar to sprinkler 
irrigated plots and superior to turf 
produced under subirrigation with a 
stable water table. Turf color, as 
measured by chlorophyll content , 
was noticeably darker green on 
sprinkler irrigation t rea tments com-
pared with both methods of subirri-
gation t reatments . Root growth and 
development was measured at the 
end of the summer and revealed that 
subirr igation t rea tments with a fluc-
tuat ing water table had the greatest 
amoun t of root development; sub-
irrigation with a stable water table 
produced less root development; 
and sprinkler irrigation had the 
poorest root development . 

O v e r a l l , t h e s u m m e r e v a l u -
at ions indicated that the major con-
tr ibution of subirrigation and fer-
tilization were that root develop-
ment was noticeably greater and the 
turf did not require periodic syring-
ing on hot windy days. The major 
disadvantage associated with sub-
irrigation and fertilization practice 
was a lighter green turf , especially 
on subirrigation t rea tments with a 
stable water table. Salt accumula-
tion on subirrigation t reatments did 
not build up to detrimental levels. 
Overall, the sand and mix showed 
similar growth and color character-
istics. Root development , however, 
was significantly greater on the sand 
than mix. 

Nitrogen Fertilization 
Turfgrass color on subirrigated 

t rea tments showed typical symp-
toms of nitrogen deficiency. Tissue 
analysis of leaf material revealed 
nitrogen content on subirrigation 
t rea tments significantly lower than 
spr ink le r i r r iga ted p lo ts . These 
lower nitrogen levels on subirriga-
tion t rea tments were comparable to 
tissue nitrogen levels of sprinkler 
irrigated bentgrass at the onset of 
nitrogen deficiency under similar 
temperatures . 3 

(continued on page 48) 



Recently, members of the Mary-
land Arborist Association visited 
Dr. Alex Shigo, plant pathologist 
with the U.S. Forest Service, at the 
N o r t h e a s t e r n Fores t E x p e r i m e n t 
Station in D u r h a m , N . H . In two 
successive one and one-half day 
seminars, the arboris ts were able to 
go into a detailed study of the decay 
process associated with wounding in 
trees. 

Shigo used a host of specimens 
that he has collected over the years 
to punctuate his explanat ions that 
w o u n d s a r e t h e n u m b e r o n e 
problem of trees — even Dutch elm 
disease begins with a wound by the 
feeding of the elm bark beetle — and 
tha t t rees a t t e m p t to c o m p a r t -
mentalize or seal off a wound and 
heal themselves over a period of 
time. His detailed descriptions that 
proper pruning and fertilizing are 
several of the key ingredients in this 
healing process were the dollars and 
cents ideas that the tree experts were 
able to take home with them. 

Dr. Alex Shigo explains to Walt Money 
of Guardian Tree Experts why proper 
pruning of old stubs is so critical in the 
healing process of trees. 

T h r o u g h o u t the d i scuss ions , 
Shigo was able to logically, and with 
s t rong evidence, shoot holes into 
some of the "sacred c o w " ideas that 
have come down to tree men over 
the years, such as: a second growth 
s tump sucker is not supposed to be 
trusted to become a structurally 
sound, ma tu re tree. However , under 
cer ta in c i r cums tances , th is t ree 
should be as safe as a tree grown 
f rom seed. Also, that it probably 
would hinder rather than help a tree 
to flush cut the heal callous of an old 
s tub that had almost healed and 
thereby break the natural barriers 
that the tree has set up to control 
decay. 

The need for proper pruning was 
emphasized in that poor pruning 
and jagged stubs act as a " w i c k " to 
carry infection to the center of the 
tree, and that judicious pruning and 
feeding can be ana logous to " im-
mun iza t ion" shots to help a tree 
better withstand more severe shocks 
to it system, such as wind and ice 
breakage. 

The one- to two-hour p rograms 
that Shigo has presented on this sub-
ject a round the country have not 
been long enough to go into what 
many professional arboris ts con-
sider to be some of the most exciting 
informat ion to hit their industry in 
many years. For this reason, the 
"mountains went to Mohammed" in 
New Hampshi re for a more detailed 
p rogram. Of part icular benefit to 
men who make their livelihood f rom 
the care of shade trees were the ideas 
that they took home to use in for-

Ed Hogarth steadies a tree section as 
Alex Shigo drills a small hole in prepa-
ration for a demonstration of the 
"Shigometer," an electrical probe that 
can measure the advance of decay in a liv-
ing tree. 

mulat ing more logical sales presen-
tat ions to tree owners . 

In a day when we are more 
aware than ever of government 
p r o g r a m s a n d s p e n d i n g , it is 
refreshing to know that the Forest 
Service is an agency that re turns 
more revenue to the treasury by the 
management of our forests than it 
spends to maintain itself. Many 
m o r e q u e s t i o n s r e m a i n t o be 
answered, but we are sure that with 
gifted researchers such as Shigo, and 
with the positive a t t i tude displayed 
by the Forest Service, we are on the 
way. • 

PRINCETON 
EQUIPMENT FOR THE SOD INDUSTRY 

(Ask the Man Who Owns One) 

PRINCETON MFG. CO. 
2625 Johnstown Road, Columbus, Ohio 43219 

Tel. (614) 475-8520 

Tree Wounds and Decay 

A Talk With The Expert 
By WALTER E. MONEY, Guardian Tree Experts 



A two and one-half inch ips male thread-to-tubing nipple. 

O N E W O U L D ordinari ly think 
that copper fittings on an under-
ground plastic piping system would 
no t c o r r o d e ; the re is m u c h ex-
perience to back this up. This was 
not the si tuat ion, however, in an 
au tomat ic sprinkler system installed 
several years ago in the communi ty 
center of a ma jo r city in Michigan 
w h e r e an a b n o r m a l s i t u a t i o n 
resulted in leaking at the copper fit-
tings. 

The installation involved copper 
fittings in conjunct ion with auto-
matic brass valves and plastic piping 
on the main and lateral runs. Back 
flow prevention was provided con-
sisting of line size vacuum breakers 
on the discharge side of each zone 
control valve. 

The underground specifications 
called for sizes two-inch and smaller 
being flexible, non-toxic plastic pipe 
made f rom 100 percent virgin poly-
ethylene with a min imum 80 psi 
working pressure. All stainless steel 
c lamps were to be used to secure the 
joints . Joints one inch to one and 
one-half inches and larger were to be 
double-c lamped. All plastic pipe 
was to be cont inuously and perman-
e n t l y m a r k e d wi th t h e m a n u -
facturer ' s name, material , size and 
schedule or type; pipe conformed to 
PE 2306-Irrigation pipe. Sizes two 
and one-half inches and larger were 
to be virgin high-impact polyvinyl-
chloride pipe with a min imum 125 
psi test; pipe was to conform to 
A S T M C-178-60T . Pipe f i t t ings 
were to be either copper pipe with 

wrought solder fittings or flexible 
polyethelene fittings on au tomat ic 
drain and underground branch line 
only. PVC solvent weld fittings were 
also allowed. 

O t h e r de ta i l s of the m a n u a l 
valves, remote control valves, au to-
ma t i c con t ro l l e r s , valve boxes , 
drains, and so on, are not germane 
to the ensuing oroblem. 

At the time the investigation 
started, the system was approxi-
mately a year old, and was buried in 
s o i l n o t c o n s i d e r e d o v e r l y 
aggressive. However, in a short 
period of opera t ion , leakage was 
found at several of the copper fit-
tings on the underground systems. 
City officials and others involved in 
the problem immediately began to 
look for such things as electrolysis, 
stray currents f rom nearby radio 
t ransmit ters or unusual soil con-
ditions. The water used for sprinkl-
ing was city water. 

When the investigation of the 
cause of corrosion star ted, three 
threaded copper adap to r pieces were 
r e c e i v e d . T h e p i e c e s m a y be 
described as follows: 

• Small piece, two and one-half 
inch ips male thread- to- tubing nip-
ple with a short length of two and 
one-half inch copper tubing at-
tached by a soldered jo int . 

• Medium piece, two two-inch 
ips male thread- to- tubing nipples 
joined together to a short length of 
two inch copper tubing by soldered 
joints . 

• Large piece, two-inch ips male 

thread- to- tubing nipple soldered to 
a piece of two-inch tubing, in turn 
soldered to a two-inch to one and 
one-ha l f inch reduc ing bush ing , 
soldered to a piece of one and one-
half inch tubing. 

The small piece showed attack at 
only one area in the threads; this 
was located three threads back and 
was slightly oval in shape. Sand was 
present in the threads on most of the 
piece, indicating that no more than 
three threads had been properly 
engaged. 

The medium piece showed the 
largest a m o u n t of at tack. There was 
a large section chewed out of the 
threads on one end with the adjacent 
threads a t tached. The octagonal 
shanks of the fitting were worn 
smooth right down to the solder in 
one area. The other threaded end 
was perfect, with the first four 
threads clean and shiny showing full 
e n g a g e m e n t ; the r ema in ing six 
threads had a visible trace of a blue 
c o m p o u n d plus very definite grains 
of sand in many of these threads. On 
the at tached end, f rom the color of 
the threads and the location of the 
sand in the threads, it was very evi-
dent that no more than two threads 
had been fully engaged. 

The large piece had been coated 
af ter removal with a blue PVC joints 
cement over a large part of the 
threads. Thus , the presence of sand 
and grada t ions in color would not 
be clearly differentiated. However, 
the location of attack was, at one 

(continued) 



When you talk TURF, you're really 
talking about a combination of several 
important characteristics. 

Dense, aggressive root systems. 
Low growth. Spring color. Wear 
tolerance. Disease resistance. 

At E. F. Burlingham & Sons, we know. 
Because we spent the last 70 years 

experimenting and developing better 
grass varieties for your use. Among the 
latest: 

BONNIEBLUE. An attractive, dark 
green Kentucky bluegrass with 
good disease resistance, rapid 
rhizome development and excellent 
overall turf performance. 

SYDSPORT. A rich green Swedish 
Kentucky Bluegrass with exceptional 

root density and winter hardiness, 
making it excellent for areas where wear 
tolerance is required. 

KOKET. A low growing chewings fescue 
known for its bright green color and 
adaptation qualities which allow it to grow 
well, even under adverse weather and 
soil conditions. 

BONNIEBLUE, SYDSPORT and 
KOKET from E. F. Burlingham & Sons. 
Just some of the many reasons why... 
when you talk about TURF, you talk 
about Burlingham. 

E. F. Burlingham & Sons, P.O. Box 
217, Forest Grove, OR 97116. Phone 
(503) 357-2141; Telex 36-0274; 
Cable: Burlingham. 

E.F. B E R L I N G H A M O SONS 



CORROSION (from page 24) 

point, in the threaded portions of 
the nipples. 

Metallurgical examination was 
carried out by removing sections 
from both small and large pieces. 
The microstructure was normal for 
drawn copper fittings with no signs 
of metallurgical contaminants such 
as copper oxide. The structure of the 
attacked areas was the same as the 
unattacked. There was no sign of 
pi t t ing, stress cor ros ion , inter-
granular corrosion attack, and so 
on. Chemical analyses were not run 
since metallographic examinations 
showed no abnormal phases nor 
were specifications on the copper fit-
tings spelled out to allow any com-
parison. 

Examination at low magnifi-
cations (three to 15 times) clearly 
showed the nature of the attack. The 
medium piece showed the greatest 
a t tack and the clearest di f fer-
entiation of the mechanism. The 
maximum attack in the threads 
started at the inner end of the thread 
and progressed back six threads at 
one location. The attack was char-
acterized by overlapping shallow 
depressions in both the root and the 
top of the threads as well as along 
the sides of the thread. There was a 
definite clockwise orientation to the 
attack in the direction of the right-

NITROFORM * 
organic nitrogen 

The nondusting slow-release nitrogen 
that provides uniform coverage in 
any kind of spreader. 

STH75-4BR 

Turf and Horticultural Products. Synthetics Dept. 
Wilmington. Delaware 1 9 8 9 9 

* Registered trademark of Hercules Incorporated 

hand thread. This was character-
istic of the attack on all threaded 
joints. Downstream of the attack 
area there was no attack. The hole in 
the medium piece, which was elon-
gated transversely to the length of 
the tubing and nipples, was in direct 
line with the eroded portion of the 
shank of the two nipples. 

There was no sign of attack on 
the interior of the tubing or fitting 
and the hole clearly proceeded f rom 
the inside outward. The surface of 
the tubing and the nipples showed 
an e x c e p t i o n a l l y s m o o t h wear 
pattern and with no grooves or 
s c r a t ch m a r k s . O b v i o u s l y , the 
copper wall of the tubing had been 
worn by external erosion of escaping 
water to the point where it could no 
longer w i t h s t a n d the i n t e r n a l 
pressure; the tubing then ruptured. 

Dr. Mars Fontana of The Ohio 
State University, the senior author 
of " C o r r o s i o n E n g i n e e r i n g " 
(McGraw Hill, 1967), lists eight 
forms of corrosion and the factors 
causing each type of corrosion on 
copper. Two additional types of cor-
rosion have been added since they 
are corrosion caused by environ-
mental conditions. 

Examination of the pieces and 
description of the corrosion allows 
the conclusion to be drawn that the 
corrosion was NOT: 

1. Uniform—The attack would 
not have been uniquely located in 
just a part of the threads if the soil 
were corrosive and would have been 
found inside the tubing if the water 
were corrosive. 

2) G a l v a n i c — S o f a r as is 
known, copper nipples were not in 
contact with cast iron or passive 
stainless steel or graphite; in addi-
tion, attack would have appeared 
entirely around the threads. 

3) Crevice—Again, the attack 
wou ld have a p p e a r e d en t i re ly 
around the threads in all crevice 
areas and not just a small area. 

4) Fitting—The attack would 
have been more evenly spread over 
the threaded area without the uni-
que orientation found. 

5) I n t e r g r a n u l a r — N o at tack 
was seen at grain boundaries on 
metallurgical examination. 

6) Selective leaching—No such 
attack was seen on metallurgical 
examination nor was there a second 
element present in the copper for 
such an attack. 

7) Stress—Metallurgical exam-
inations showed no stress corrosion 

This is the medium piece — a two inch ips 
male thread-to-tubing nipples joined to-
gether to a short length oi two inch cop-
per tubing by soldered joints. 

cracking (the pieces were in the 
annealed condition). 

8) Soi l—Attack would have 
been on the exterior of the copper 
pieces and not uniquely in the 
threads. 

9) Stray current—Attack would 
have been localized on certain por-
tions of the exterior and not in the 
threads. 

The corrosion of the copper fit-
tings is traced to cavitation corro-
sion in the threads, followed by 
erosion-corrosion of the exterior of 
the shank of the two nipples and the 
t u b i n g j o i n i n g t h e n i p p l e s 
( "med ium" piece). 

The fact that sand and blue 
" thread cement" were still visibie on 
all but the first two or three starting 
threads of the nipples establishes 
that there were insufficient threads 
in contact. The on-off operation of 
the sprinkler system with the fluct-
uating pressure from zero to full line 
would then cause cavi ta t ion to 
progress along a path of seepage of 
water to the exterior. This would ac-
count for the clockwise orientation 
of the attack and the roughened 
appearance of the attack. 

(continued on page 50) 



GRAVELY believes you 
should spend your time 

working on your grounds, 
not on your tractors. 

All-Gear Drive . . . no belts to slip or break; 
direct, positive power to wheels and 
at tachments . 

Instant Forward-Neut ra l -Reverse . . . f o r 
precision control in the tight spots. Just flip 
the lever to stop and change direction. 

Swiftamatic, 4-Speed Transmission . . . 
s tandard on 7.6, 10, 12 H P tractors, can 
reduce ground speed by half while 
a t tachment speed remains the same. 
Rugged transaxle, planetary type 
transmission. 

Fast A t t achment Hi tch . . . two nuts, two 
bolts. Or opt ional Quick Hitch Kit makes it 
even faster , eliminates tools, on some 
at tachments . 

Wide Selection of A t t achmen t s . . . 30", 40" 
and 50" rotary mowers ; 48" SnowDozer 
blade, 28" and 34" two-stage snowblowers, 
power brush, rotary plow, rotary 
cultivator, hauling cart, and many more 
tools for grounds care, gardening and 
snow removal. 

Converts to R i d e r . . . opt ional steering 
sulky a t tachment lets you ride for the 
long runs on tractors equipped with 
optional Dua l Wheels. 

Power fu l Engines . . . the t ime-proven 
Gravely 7.6 H P motor or specially modified 
Kohler engines on 10 and 12 H P models, all 
ruggedly built fo r long life. 

Write for free catalog... GRAVELY, 3505 Gravely Lane, Clemmons, N. C. 27012 
M A Y 1 9 7 5 For More Details Circle (118) on Reply Cord 2 7 



'Ferris Wheel' Sod Production 
Could Revolutionize the Industry 

A N E W M E T H O D of sod pro-
duction which could conceivably 
revolutionize the industry has been 
developed by Richard E. Schmidt, 
associate professor of agronomy at 
Virginia Polytechnic Institute and 
State University. 

Under traditional sod produc-
tion methods, land is prepared and 
seeded to the desired turf varieties. 
It takes two years before a market-
able turf is produced. 

With Schmidt's method, turf is 
produced in a greenhouse on a 
mechanism which resembles a ferris 
wheel. Containers of a growing 
medium, usually either 100 percent 
municipal sludge, or sludge with the 
addition of other waste materials 
such as hog hair, fly ash, or broiler 
litter, are seeded to desired grass 
varieties. 

The ferris wheel rotates eight 
carriers through a cycle timed to 
give each carrier a certain exposure 
to the best lighting available in the 
greenhouse. The device is operated 
by a time clock and the rotation is 
continued throughout the day and 
stopped at night. Watering is done 
automatically by a solenoid con-
trolled by the time clock. 

Schmidt figures conservatively 
that his method will produce sod 25-

fold over the present conventional 
method. With his apparatus, he can 
produce four crops of sod per year 
and can stack them via his ferris 
wheel to give a multiple of four over 
a single flat area in the greenhouse. 
Then, it should be remembered that 
these figures are for one year's 
production versus the two years for 
conventional production methods. 

In addition to more efficiency of 
production, Schmidt lists these addi-
tional advantages: sod can be pro-
duced nearer to markets; market 
projections over a 12-week period 
will be more accurate than over a 
two-year period; soil will not be 
moved from county to county with 
sod, lessening weed problems; use of 
municipal sludge or other waste 
materials means that prime land can 
return to food production; and the 
greenhouse-produced sod, being 
lighter, will cost less to transport . 

Schmidt believes that the theo-
retical aspects of his process have 
proven out and now risk capital of 
about $60,000 is needed to build a 
pilot operation to prove the com-
mercial aspects of the system. 

If the system performs as he be-
lieves it will, it would be possible for 
a sod producer to have small oper-
a t ions near large met ropo l i t an 

Richard E. Schmidt, associate professor 
of agronomy at Virginia Tech, exhibits 
his new method of sod production. Note 
the various levels on which the sod is 
grown, which revolve like a ferris wheel to 
give each the proper light exposure. 

areas. Such operations can produce 
sod the entire year, Schmidt said. 

The agronomist also sees the 
possibility of growing shallow-
rooted food crops such as lettuce by 
his new method. He cautions, how-
ever, that in this case, the municipal 
sludge used would have to be tested 
against the presence of heavy metals 
or other harmful ingredients. 

A patent is pending on the new 
products, Schmidt said. 

Northern California Turfgrass Council's new president, Grady 
L. Simril (right) of East Bay Regional Park District, accepts a 
certificate of merit from outgoing president, Paul J . Albright, 
J r . , of Berger & Plate. 

Turfgrass Council Elects Officers 
Grady L. Simril, horticultural specialist with the 

East Bay Regional Park District in Oakland, Calif., is 
the new president of the Northern California Turfgrass 
Council, succeeding Paul J. Albright, Jr. of Berger & 
Plate seed company in San Francisco. 

The Council consists of some 325 members in Wash-
ington, Oregon and northern California, including com-
mercial suppliers, landscape contractors and architects, 
horticulturalists, and administrators of city and county 
parks, golf courses and campuses. 

Other officers are: G. S. Sandhu, first vice president; 
Phil Wyatt, second vice president; and Richard Perona, 
secretary-treasurer. 

The Board of Directors of the Council includes Al-
bright, John Deming, John Dovic, William Patterson 
and Richard Harrison. 



Christopher Senske, elected vice president of Weed And 
Pest Control , Inc., Spokane, Wash . 

* * * 

John Y. Morris, p romoted to residential-commercial 
market ing manager for The T o r o C o m p a n y ' s Irrigation 
Div.; Michael H. Small, p romoted to regional sales 
manager for the western states for the Div.; and Ken 
Larson, appointed g roup director of manufac tu r ing for 
Toro ' s O u t d o o r Power Equipment G r o u p . 

• # * 

James Yowell, appointed division manager for The 
Bishop C o m p a n y ' s Coun t ry Club b rand of turf fer-
tilizers. Bishop Co. is a division of Lebanon Chemical 
Co. 

* * * 

The Agricultural Div. (formerly known as Ch ipman 
Div.) of Rhodia Inc. announced the following appoint -
ments: John B. Clapp, Jr., vice president and general 
manager of the Div., appointed vice president, Agricul-
tural and Animal Heal th. Dr. Louie T. Hargett, former 
director of Product Development , named general 
manager of the Div. 

* * * 

Norman Rivkees, appointed g roup vice president , sales, 
for Melnor Turf Irrigation, a subsidiary of Melnor In-
dustries. 

* * * 

David J. Arenberg, appoin ted to the faculty of the Uni-
versity of I l l inois ' new school of E n v i r o n m e n t a l 
Management , and will be in charge of the Hort icul ture 
Dept . Arenberg is a consul tant to many governmental 
agencies and manufac tu r ing firms and serves on the 
board of directors of Agro Chem, Inc. and other agen-
cies and companies . 

* * • 

Frank J. Spalluzzi, appointed corpora te director of 
Management Informat ion Services, American Garden 
Products , Inc. (ASE). 

• * • 

Charles Johnson, appointed area salesman for the 
Delaware, Virginia and Mary land market ing area for 
Lofts Pedigreed Seed, Inc. 

* * * 

J. Nelson "Nels" Hoffman, appointed vice president of 
Sales and Market ing for R & G Sloane Manufac tu r ing 
Co. , a producer of plastic pipe and pipe fitting products . * * * 

Bill Howlett, joined the Lawnseed Dept . of Berger & 
Plate Co. He will be in charge of market ing and sales of 
seed and soil condi t ioner in southern Cal i fornia . # * * 

Roderick Macdonald, j o i n e d T h o m p s o n - H a y w a r d 
Chemical Co . as field research and development 
representative. 

# * * 

Howard L. McPherson, appoin ted vice president , 
operat ions, Jacobsen Manufac tu r ing Co. , and will be 
responsible for manufac tu r ing opera t ions at all five of 
the company ' s plants. 

NEW AQUAPROBE 
Sub-Soi l 

Moisture Tester 
A Q U A P R O B E takes the 
guesswork out of soil mois-
ture testing. Scientifically 
measures moisture at depths 
from 2 to 26 inches. No dig-
g i n g ; no f ixed point of 
measurement. Amazingly 
light-weight, portable and 
easy to use. Aquaprobe is 
low in cost, too. Write: 

HOWARD S. CRANE, INC. 
Oneida, N.Y. 13421 
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SAVE ! 4 V i H . P . 
LIGHTWEIGHT KNAPSACK 
SPRAYERS AND BLOWERS 

270 MPH AIR BLAST 
SPRAYS TO 40 FEET 

QUALITY & PERFORMANCE 
WILL DELIGHT YOU 

PRICES WILL AMAZE YOU 

CALL OR WRITE TODAY 

Power Equipment Imports 
Marina Road 

Chestertown, N. Y. 12817 
518 494-3823 

For More Details Circle (110) on Reply Card 

It's easy 
with Trailevator. 
The hydraulic elevating trailer 
that lowers to ground level 
for fast 'roll-aboard' l oad ing-
then lifts its own load to hauling position in just seconds 
Handles loads up to 3,000 lbs.! lifts and lowers without 
uncoupling from the towing vehicle. Standard trailer 
hitch quickly attaches to car, truck or tractor. Try a 
one-man Trailevator. It'll make you a one-trailer man. 

Mag i in« , Inc., Pir ng, M ich 48650, P.O. Box 263 

* Other Models to 5.000 lbs. 

The Hydraulic Elevating Trailer 
For More Details Circle (109) on Reply Card 



EPA Grants Limited Use Registration 
To New Mosquito Control Pesticide 

James B. Beard, professor of turfgrass 
science with the Department of Crop and 
Soil Sciences, Michigan State Univer-
sity, has accepted a turfgrass research 
position at Texas A & M beginning June 
1, 1975. 

West Coast Derakane Plant 
Opened by Dow Chemical 

Dow Chemical U.S.A. has 
opened its first West Coast plant for 
the production of Derakane brand 
vinyl ester resins. 

The new plant is located at 
D o w ' s m a n u f a c t u r i n g s i t e in 
Torrance, Calif. Built at a cost of 
more than $1 million, the new facili-
ty will improve Dow's ability to 
serve its customers in the expanding 
West Coast market for fiber glass 
reinforced plastic resins. 

The new facility is Dow's second 
plant for manufacturing resins in the 
Derakane product family; the com-
pany's first Derakane resins plant 
opened in Freeport, Tex., in 1967. 

The Derakane products are used 
in m a n u f a c t u r i n g a b s o r p t i o n 
towers , process vessels, s torage 
tanks, piping, hood scrubbers, ducts 
and exhaust stacks. Components 
made with the Derakane resins are 
used in industries nationwide, in-
cluding chemical processing, ferti-
lizer, food processing and mining. 

The Environmental Protection 
Agency has announced registration 
of a "first of a k ind" mosquito con-
trol pesticide for limited use by 
public health officials and other 
trained mosquito abatement person-
nel. 

T h e pes t i c ide , t r a d e - n a m e d 
Altosid SR-10 and chemical-named 
Methoprene, is a growth regulating 
chemical that prevents harmless 
mosquito juveniles from maturing 
into pesky adults. The mosquitoes 
are trapped by chemical action in 
their larval or pupal stages until they 
perish. Altosid is produced by the 
Zoecon Corp. , Palo Alto, Calif. 

Prior to registration, Zoecon 
field tested the material under EPA 
safeguards for the past two years in 
limited areas of 37 states ranging 
from New York to Hawaii. 

The Altosid registration allows 
use against one category of mos-
quito — the " f ioodwater" variety — 
in f looded pas tures or non-c rop 
areas. Experience with the material, 
however, may warrant EPA's ex-
tending the registration to cover 
additional mosquito breeding areas. 

Altosid may be applied by either air-
plane or ground equipment. 

The pesticide appears to offer 
certain environmental advantages 
over other EPA-approved mosquito 
control techniques. It is "specific" 
to the mosquito; that is, it kills 
mosquitoes but appears to pose less 
of a hazard than other mosquito 
pesticides to applicators, fish, birds 
and most other wildlife. In addi-
tion, Altosid is said to degrade 
quickly. Most of the material is gone 
within two weeks, less than half the 
time it takes other chemical mos-
quito controls to neutralize. The 
product also has a low application 
rate — three to four ounces per acre 
of water. 

Dacthal Available But Tight 
According to Manufacturer 

Diamond Shamrock announced 
that its Dacthal herbicide is avail-
able during 1975, but in short sup-
ply, and users should contact their 
dealer or supplier for material pur-
chase information. 

J. R. Wolf, product manager for 

The Penn State Turfgrass Alumni Association recently presented a check for $1,400 to 
Dr. Joseph Duich to aid the turfgrass research program at Pennsylvania State Uni-
versity. From left are: Duich, professor of turfgrass science; G. M. Brennemen, super-
intendent of Sharon, Pa. , country club; Dr. T. L. Watschke, assistant professor of turf-
grass science; and Dr. D. V. Waddington, associate professor of soil science. The Asso-
ciation has contributed nearly $10,000 toward research in the past five years. 


