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Greenbug Aphid Found to Overwinter in North 
Saline Irrigation Damage to Trees and Resistant Species 

Secret to Aquatic Weed Control Is the Mix 



LESC® 

Doral Country Club, Miami 

We're Sold 
I have used various varieties of ryegrass for winter overseeding on courses 
in Florida. For the last two years we have used CBS Blend at Doral and we 
were very pleased with the results. We had excellent greens throughout 
the winter. We found CBS Blend the most disease resistant, and a better 
transition as the Burmudagrass came back in the summer. Yes, we will use 
CBS again this fall. 

Superintendent, Doral Country Club 

See for yourself what CBS LESCO Blend can do. Call toll-free forthissuperior 
grass seed blend and all the other quality LESCO Products. LESCO 100% 
Sulfur-Coated Fertilizers. 

(800)321-5325 NATIONWIDE 
(800) 362-7413 IN OHIO 

, (216)323-7544 COLLECT 
L E S C ^ PRODUCTS 
Division of Lakeshore Equipment & Supply Co. 
300 South Abbe Road, Elyria, Ohio 44035 

A Family of Fine Products: Lescosan 12.5G • Lescorene • Lesco 4 • Lescobor • Lescopar • Lescopex • Lesco 
Non-Selective Herbicide • Lesco MSMA • Lesco Thiram 75W • Lescozyme • Lakeshore Chinch Bug & Sod 
Webworm Control. 

t 



Bruce F. Shank 
Editor 

John Kerr 
Assistant Editor 

Raymond Gibson 
Graphics Director 

Business 
Richard I. W. Foster 

Publishing Director 
Richard Gore 

National Sales Manager 
Clarence Arnold 

Research Director 
Rosalie Slusher 

Circulation Director 
Chris Simko 

Advertising Production 

Corporate Officers 
James Milholland Jr. 

President/Chairman 
Bernard P. Krzys 

Sr. Vice President 
Dayton Matlick 

Sr. Vice President 
Charles Quindlen 

Sr. Vice President 
Richard J.W. Foster 

Vice President 

Copyright 1 9 8 0 by the Harvest Pub-
lishing Co.. a subsidiary of Harcourt 
B r a c e Jovanovich. Inc. All rights 
reserved. No part of this publication 
may be transmitted or r e p r o d u c e d in 
any form or by any means , e lec t ronic 
or mechanical , including photocopy, 

recording, or any information storage and retr ieval 
s y s t e m , without p e r m i s s i o n in wri t ing f rom the 
publisher. Address : 9800 Detroit Ave. . Cleveland. Ohio 
44102. 
Single copy price $ 1 . 2 5 for current and back issues. 
Foreign $1.50. Subscription in the U.S. and C a n a d a a r e 
$12.00 per year . $15.00 in other countries . Foreign air 
mail optional at an additional $ 2 4 per year . Controlled 
circulation postage paid at Cleveland. Ohio 44101. 
Postmaster : send form 3569. 

VBPA&ABP 

Member ; American Business Press, 
Business Publications Audit, National 
Golf Foundation, American Sod 
Producers Association, Associated 
Landscape Contractors of America , 
National Landscape Association, 
Horticultural Research Institute. 

CONTENTS 
JUNE 1980/VOL. 19, NO. 6 

Outlook 6 

Landscape Contractor News 12 

Government Update 14 

GREEN INDUSTRY NEWS 
EPA Asks for All Data on 2,4-D . . . Royal Coach Buys Buckner . . . Research In-
dicates Home Landscape Market to Rise . . . Shoulders Retires from Virginia 
Polytechnic . . . U.S. to Sponsor Garden Display at Montreal Floral Exposition. 

10 

F E A T U R E S 
Aquatic Management Requires Mixture of Control Methods 

Chief figures in aquatic plant management in the U.S. talked with John Kerr on 
combining control methods for maximum effect iveness . 16 

Managing Trees to Reduce Saline Irrigation Damage 
Dr. Van Arsdel from Texas A&M descr ibes symptoms and ways to prevent 
damage to shade trees by sal ine irrigation. 26 

NITROGEN SOURCES FOR TURF FERTILIZATION 
An in-depth look at all the major types of nitrogen ferti l izers on the market to-
day and keys to their use. 29 

Horsechestnut, Buckeye, and Hickory in the Landscape 
According to author and horticulturist Doug Chapman, these trees deserve a 
second look by those whose specify plant material . 62 

Greenbug Aphid Evidence Indicates Overwintering Ability 
Dr. Harry Niemczyk, nationally recognized turf entomologist, reveals his latest 
findings on this growing pest of fine turf. 64 

Vegetation Management 70 

Sod Producer News 71 

The Land Reclamation Report 72 

Products 74 

Events 76 

Classifieds 84 

Advertiser Information 86 

Cover: Diver adjusts a sheet of Aquascreen, a vinvl coated fiberglass 
netting designed to shade out and compress weeds on lake floors. 



Expect another great cloudburst of prod-
ucts from Rain Bird in 1980. All designed with 
one purpose in mind, to keep you growing. 1 Master Satellite System« Our eco-

nomical, mechanical alternative to the 
• Maxi™ Controller. The Master Con-

troller, MC/3S, includes 3 start irrigate clocks 
and 1 syringe start clock. Satellite controllers 
offer 30 or 60-minute station timing. Up to 
3 individual controller groups can be hooked 
up to the Master. 2 Computer Industrial Controllers« 

CIC controllers are available in 
% either 8 or 12-station models. These 

computer-based, solid state units are suitable 
for both wall and pedestal mount. Digital clock-
operated, 14-day calendars, A/B program, 
0 to 90-minute and 0 to 9-hour (trickle) station 
times, an internal transformer and terminal 
strip for plug-in capability of field wiring. 3 Computer Residential Controllers« 

The CRC controllers, in 4, 6 or 
% 8-station models, are clock-operated 

controllers with A/B schedules. Indoor mount, 
external transformer and high-impact 
Cycolac® plastic case are standard. 4 Maxi Controllers« Super sophis-

ticated Maxi I system is designed 
• for golf courses or large industrial 

applications. Computer controller talks via 
2-wire system to decoders at every valve. 
Maxi II is an economical model using standby 
modules in the field for ultimate flexibility 
and back-up. S Economy Controllers« Custom 

controller packages that let you mix 
W and match station capabilities for 

your own needs. Buy as much, or as little, as 
you need. 6 Plastic Valves and Pressure 

Re9ulator« Rain Bird's own indus-
W trial plastic solenoid valves in 1',' lVfe" 

and 2" models replace our EP models. Fea-
turing globe configuration, flow control, grit 
filter, and ultraviolet-resistant black construc-
tion. Our unique new Pressure Regulator 

7 0 4 5 N. Grand A v e n u e , Glendora , C A 9 1 7 4 0 . ® Rain Bird is a registered t rademark of Rain Bird Sprinkler Mfg. Corp.. 



optimizes system efficiency by adjusting pres-
sure on each circuit for minimum variation. 
Available in 2 models, PR or PRS (Shrader con-
nection). Gauge, hose and fitting assembly, 
also available, allow easier field valve pressure 
adjustment. 

7 New Residential Impact. 

The Mini-Bird™ sprinkler. Riser-
D mounted impact of plastic construc-

tion with W bearing threads and our exclusive 
Precision Jet™ arm. Low gallonage, low pres-
sure, inexpensive. 8 New 1800 with Wiper Seal. 

Dependable 2" plastic pop-up that 
G reduces sticking problems by clean-

ing its own stem as it pops up and down. 
Top-mounted screen, wide buttress cap threads 
to body for easier field cleaning. 9 Lawn/Shrub Controllers. Our very 

reliable RC-7A, RC-1230 and RC-1260 
% now have A/B programs. 3-position 

pins on the day wheel let you select "no water," 
"A schedule only" or "A + B scheduler 

BRINGING NEW IDEAS TO LIFE. 

M Our biggest support program 
ever. Plenty of co-op support 

D for TV, radio, newspaper and 
Yellow Pages. And big national and regional 
consumer pushes in Sports Illustrated, Better 
Homes and Garden, Sunset, House and Garden 
and selected newspapers. Plus 
our usual great merchan-
dising in Point-of-Pur-
chase, Signage, 
Direct Mail 
and Labor Saver 
programs. 

In short, a flood of 
great support for 1980. 

All designed to keep 
you and your business 
in the green. 

Rain^BIRD 

Glendora, California. ® Cycolac is a regis tered t rademark of the Borg-Warner Corp. © 1 9 8 0 Rain Bird Sprinkler Mfg. Corp. 



TURF TYPE PERENNIAL RYEGRASS 

^There's a reason w|)y 
Fiesta has become one 
of the most popular 
varieties in such a 
short time. To find 
out why ask your local 
seed dealer or write: 

wm 
OUTLOOK 

By Bruce F. Shank, Editor 

Write 114 on free information card 
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Employment shift 
could boost competition 
Be prepared . . . your car m e c h a n i c 
of today may be your compet i tor 
tomorrow. 

Hard t imes in industries which 
employ vast numbers of people can 
cause a deluge of new small busi-
nesses in f ields which appear s imple 
on the sur face . Hort iculture is one of 
those f ie lds that on the s u r f a c e ap-
pears s imple and one that will no 
doubt attract many auto and steel 
workers in the next two years . 

From our position we can gauge 
this movement from requests we 
rece ive on how to start a l andscape 
business , lawn care business , etc. 
W e call them " T e l l M e All T h e r e Is 
To K n o w " letters. So far we detect no 
i n c r e a s e in this type of request , but 
feel it is about to happen as layoffs 
lengthen and subpay funds dry up. 

B e f o r e it happens, some thought 
should be given to dealing with this 
influx of competi tors . W e must im-
press upon them that the market is 
not a s imple one and that years of ex-
p e r i e n c e and training are needed to 
be successful . T h e situation supports 
the contention of industry associa-
tions that togetherness is benef i c ia l 
for the protection and progress of 
our various Green Industries. 

However , it would be care less to 
assume that these persons will jump 
untrained into our markets . S o m e 
determined and proud workers will 
train prior to market ent rance ; ob-
tain e x p e r i e n c e under a good con-
tractor, super intendent , or arborist ; 
and be partly trained by 1981. In fact, 
some of these people may make an 
important contribution to the Green 
Industries in the next five years due 
to their drive, pride, and desire . 

This only further re in forces the 
need to stay on top of technological 
advances , discuss problems with 
fel low professionals , and constantly 
impress your customer with your 
c o n c e r n f o r t h e i r p r o p e r t y or 
business . Show them you are a mem-
ber of a professional organization, 
cer t i f ied w h e r e appl icable , and in-
volved in constant training to pro-
vide them with the latest and best 
technology. 

People don't remain unemployed. 
T h e y change occupat ions and force 
people in other f ields to prove their 

worth or take their p lace in the 
unemployment l ine. Harsh but true, 
no job is guaranteed just on the basis 
of t ime. W e must keep up-to-date, 
alert , and va luable to our customers . 

Turf management series 
begins with seed market 
T h e staff of W e e d s T r e e s & Turf has 
been interviewing many of the in-
dustry founders over the last two 
months in preparat ion for a six-part 
ser ies on the history and develop-
ment of the turf industry beginning 
in July. 

T h e first section will concern the 
history, development and future of 
the seed market . W e will cover the 
steps taken by ear ly agronomists to 
establ ish turf types just for f ine turf 
areas . W e trace o c c u r r e n c e s from 
1985 to 1980, and then tell you what is 
coming in the next ten years . After 
reading this special feature you'll 
have a good idea of the background 
of the turf seed market . 

For e x a m p l e , how the turf seed 
m a r k e t , o r i g i n a l l y b a s e d in the 
Midwest , moved to the Northwest . 
Whi le ear ly Kentucky bluegrass seed 
c o m p a n i e s used machinery to strip 
the s e e d h e a d s of the mature grasses 
in the fields, modern growers in 
Oregon, Washington, and Idaho mow 
the careful ly weeded f ields first, let 
the swathed crop dry in the field, 
and then use a combine to pick up 
and s e p a r a t e the s e e d from the 
stems. T h e d i f f e r e n c e means tre-
mendously increased yields, purer 
seed, and improved germination of 
seed. 

W e ' l l t r a c e t o d a y ' s i m p r o v e d 
var ie t ies back to various parks and 
country c lubs w h e r e natural stands 
of hardy grasses w e r e discovered, 
col lected for seed, and bred for har-
diness and res is tance. 

In August we cover the history and 
development of the sod industry in 
s i m i l a r f a s h i o n . S e p t e m b e r wil l 
cover seed and sod installation. Oc-
tober begins a look into current turf 
m a n a g e m e n t p r a c t i c e s a n d the 
history behind them. November and 
D e c e m b e r issues will probe turf dis-
e a s e and insect control . WTT 



On the greens,the fairways...all around the links, 
inside the clubhouse and under all the sinks 

DURSBAN 2E is the one insecticide that works, DURSBAN* 2E 
Insecticide is ideal for broad spectrum, multi-purpose 
insect control everywhere around the club. Outside, 
DURSBAN 2E gives you unsurpassed control of turf 
pests like chinch bugs, sod webworms and cutworms, 
plus ticks, chiggers and mosquitoes. It even wipes out 
bagworms and many other ornamental plant pests. In-

side, it cleans up the toughest roach problems, and 
keeps working to rid your buildings and restaurant 
areas of insect pests. Ask your supplier about the one 
insecticide that really works, DURSBAN 2E. Just be 
sure to follow all the directions and precautions on the 
label. Agr icul tural Products Department, Midland, 
Michigan 48640. 

Circle 152 on free information card 

DOW CHEMICAL U S A 
*T>«d«m4r* o1 The Do* Chfw.tti Company 





A lot of our customers have been wanting a 
mid-sized mower that's built tough to take it, and 
that's highly maneuverable at the same time. 

So our engineers came up with the amazing 
Turfcat. 

It's amazing because it's absolutely packed with 
features that help you get your medium-sized mowing 
jobs done faster and better than ever. 

First, you have a choice of a 50" or 60" deck. 
(They're interchangeable.) Fully articulated, they 
closely follow ground contours so you get a smooth, 
even cut with practically no scalping. 

Deck design lets you trim close, and also gives 
super clipping dispersion. The deck raises and lowers 
hydraulically for curb climbing and transport. 
And you can adjust cutting height from 1" to 4". 

Then, the three-wheel, wide track design gives the 
Turfcat great stability on slopes. And the foot-operated 
hydrostatic drive lets you steer and maneuver while 
changing speeds or going from forward to reverse. 

How about hill climbing? It's a breeze with the 
power delivered by the husky 18-HP Kohler overhead 
valve engine. And you can expect a long engine 
life filled with good fuel economy. 

Plus, the Turfcat is quiet. All controls are within 
easy reach. And it might very well be the most 
comfortable riding rotary in the world. 

Ask your Jacobsen distributor for a Turfcat 
demonstration. And have him explain about the many 
fine features that customers want. 

The more you listen to what he has to say, 
the more you'll know we've been listening. 

We hear you 
TEXTRON 

Jacobsen Division of Textron Inc. 

Write 149 on free information card 
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IRRIGATION 

Buckner is purchased by Royal Coach 
Following months of speculat ion 
about the fate of Buckner Irrigation 
System Division of Johns-Manvi l le , 
D e n v e r , C o l o r a d a , Royal C o a c h 
S p r i n k l e r s of F r e s n o , C a l i f o r n i a , 
completed purchase arrangements 
for the Buckner l ine. 

James Coson, founder of Royal 
Coach, owned the Buckner firm from 
1961 to 1972 when he sold it to Johns-
Manvi l le . Coson said the two pro-
duct l ines will be consol idated into 
one brand, Royal Coach-Buckner . 
T h e Buckner distributors will be 
added to the Royal Coach distributor 
network. 

LAWSUIT 

Dow accuses EPA 
of surveillance tactics 
Dow Chemica l Co. has charged in a 
federa l suit that the Environmental 
Protection Agency has been using 
"spy- l ike military surve i l lance tac-
t i c s " on it to d i s c o v e r c o m p a n y 
secrets . 

T h e company says the EPA with 
the ass is tance of the Air Force and 
Navy is using several types of highly 
s o p h i s t i c a t e d a n d c o v e r t s u r -
ve i l l ance techniques to gather infor-
mation about U.S. companies . 

" A n y photographs they took on 
their f ly-over were publ ic informa-
tion under the Freedom of Informa-
tion Act , " says Tim Scott, Dow's com-
munication special ist for environ-
mental quality. T h e company started 
its original suit in 1978 b e c a u s e of 
f e a r that the p h o t o s w o u l d b e 
re leased to its competi tors and the 
public. 

An amended suit expanded the 
charges against the EPA to more 
deeply pursue the government ' s ac-
tion. Scott says Dow discovered that 
the EPA has employed the Air Force 
on 50 to 60 occasions over the last 
nine years for fly-over missions. " W e 

T h e B u c k n e r inventory and manu-
facturing equipment will be moved 
to Fresno as soon as possible . 

Speculat ion about the fate of the 
large irrigation firm began when 
Buckner did not occupy its booth at 
the Gol f C o u r s e S u p e r i n t e n d e n t 
Show in St. Louis. Super in tendents 
with B u c k n e r s y s t e m s e x p r e s s e d 
concern over repair and parts. T h e 
purchase procedure took months to 
complete and many thought it was 
the end of the l ine for this large com-
pany. T h e announcement of pur-
chase comes as a re l ie f to many turf 
managers with Buckner systems. 

don't feel the use of r e c o n n a i s s a n c e 
planes is within their c h a r t e r , " says 
Scott . " T h a t ' s not what the EPA is all 
a b o u t . " 

Larry O'Nei l l , information specia l -
ist for the EPA, says the government 
acted ent ire ly within the bounds of 
law. " W e use the mater ia l to meet air 
and water s tandards , " O'Nei l l says. 
" W e c o n s i d e r it a p e r f e c t l y 
legit imate e n f o r c e m e n t tool . " 

LAWN CARE 

PLCAA inaugural show 
is centrally located 
T h e first Annual Meet ing and T r a d e 
Show of the Professional Lawn Care 
Associat ion of Amer ica has been 
scheduled for N o v e m b e r 12-14 at the 
Commonweal th Convention Center 
in Louisvil le , KY. T h e location is 
roughly in the center of ma jor lawn 
care market areas , easi ly access ib le 
for both lawn c a r e bus inessmen and 
suppliers . 

But the hope is to get lawn c a r e 
bus inessmen throughout the country 
to part ic ipate and to e x c h a n g e ideas. 
Convention Chai rman John Latting 
of Lawn Groomer , Normal , IL, says, 

Pennsylvania Turfgrass Council 1980 of-
ficers: (left to right) President James 
MacLauren, Lebanon, PA; Executive 
Secretary-Treasurer Christine King. Belle-
fonte, PA; Second Vice-President J. Craig 
Reinhardt, Clementon, NJ; and Vice-
President George Morgan, Allison Park, PA. 

" I n this u n p r e d i c t a b l e e c o n o m y , 
lawn c a r e operators need to plan 
care fu l ly to make e f fec t ive decis ions 
and maximize employe e f f i c iency 
and product ivi ty . " 

T h e convention program includes 
topics such as leasing versus buying 
equipment , employe motivation and 
training, advertising and public rela-
tions, budgeting and accounting pro-
c e d u r e s , c o m p u t e r s , a n d m a n y 
agronomic turf management topics. 

R e g i s t r a t i o n f e e s a r e not pro-
hibit ively expens ive at only $35 for 
m e m b e r s and $50 for nonmembers . 
A $5 ear ly bird discount is given 
prior to August 1. T h e registration 
fee d i f f e r e n c e may be applied to 
those who apply for m e m b e r s h i p 
within 30 days af ter the meeting. 

T h e G e n e r a l Session begins at 1 
p.m. on N o v e m b e r 12 and ends at 
noon on N o v e m b e r 14. Exhibits will 
be open from 8 a.m. on the 12th to 
noon on the 14th. 

Persons interested in the first lawn 
c a r e s h o w a n d m e m b e r s h i p in 
PLCAA may contact Sharon Duling, 
435 N. Michigan Ave., Suite 1717, 
Chicago, IL 60611 (312/644-0828). 



In more than two decades of commercial usage, 
Pennwalt aquatic herbicides have shown their effec-

tiveness and compatibility with the environment, espe-
f cially the ecological support systems of lakes, ponds, and 

streams. 
Pennwalt aquatic herbicides kill water weeds and algae on 

jjontact*. And because these herbicides are based on a non-
-persistent compound—endothall—there is no bioaccumulation 

in the aquatic environment. Endothall breaks down in two 
weeks or less into carbohydrates—common constituents of 

plant life. 
Pennwalt's Aquathol * K features a margin of safety to fish when 

properly applied, with little adverse effect on fish food organisms 
or the general ecosystem. Swimming can be permitted just 24 

hours after treatment with Aquathol K or Aquathol Granular. 
To fill all your needs, Pennwalt aquatic herbicides come in a 

variety of forms: • AQUATHOL K Herbicide-in convenient liquid and 
granular forms. • HYDROTHOL Herbicide/Algicide-in liquid and 

granular forms. • HYDOUT™ Herbicide/Algicide** -pellet form. 
Clean up your customers' water weed problems with the products that 

are backed by years of experience—Pennwalt aquatic herbicides. 
Interested in serving the aquatics business as an applicator? Let us help 

you with complete educational and technical support. Write or call for 
further information. Pennwalt Corporation, 1630 E. Shaw Avenue, 

Suite 179, Fresno, California 
93710. 

•Consult the label for species con-
trolled and rates required. 

• * HYDOUT" is available as a Special 
Local Needs registration in Florida. 

Alabama. Texas and Georgia. 

AGCHEM 

IS Penwalt 
CHEMICALS • EQUIPMENT 

HEALTH PRODUCTS 

Write 106 on free information card 



Plantscape Assn. names executive director 
Carol Felix has become executive director of the Interior Plantscape 
Association for the 1980-81 year. 

Ms. Felix has served as IPA's executive director since its founda-
tion in March 1979. Daily managing of association business and deep 
involvement in the annual meeting and regional seminars has pro-
vided her a strong background. 

In IPA's second year of existence, which it has designated a year 
of technology, Ms. Felix plans to make certain that all important 
scientific and business information is readily available to the mem-
bership. She says that she is looking forward to a year of growth for 
IPA as other interior plantscape professionals join the ranks of the 
association. 

Landscape business outlook good for 1980 
Members of the National Landscape Association are predicting a 
year in which 85 percent expect increased sales. 

Nationally, NLA firms are projecting a 10 percent increase in 
business. They indicate their best prospects are in residential 
renovation work, with new commercial landscape next, followed by 
commercial renovation landscaping. 

New residential landscaping was the only category in which less 
than half the respondents indicated increases. This portion is to 
remain about the same with only small gains. 

Two regional groups affiliate with ALCA; 
Oregon, metro Detroit bring total to 13 
The Associated Landscape Contractors of Oregon and the Metropol-
itan Detroit Landscape Association became the 12th and 13th 
state/regional landscape contracting associations to formally af-
filiate with ALCA. 

The two groups are titled "Sponsoring Members , " which is the 
mechanism through which state and regional groups affiliate with 
ALCA. Under this arrangement, member firms of the Oregon and 
Detroit associations gain direct access to all ALCA publications and 
meetings. 

ASLA to consider insurance programs 
An investigation of various group insurance programs by ASLA 
national headquarters has yielded two potential programs for the 
ASLA membership. 

The first program involves group health insurance with the added 
possibility of a health insurance trust owned by ASLA. This arrange-
ment could produce "excellent group insurance benefits and 
moderate premiums for ASLA members and their staffs in private 
practice," said Ed Able, executive director, and Lane Marshall, 
chairman of Professional Practice Institute. 

While a trust would not insure immediate lower premiums, "it 
would result in the return of any excess 'profits' from the program to 
the benefit of those members insured by the trust," said Able, "and 
not into the pockets of insurance companies as profits." 

The second possilbity for ASLA insurance involves professional 
liability (errors and omission) insurance, which is traditionally a 
difficult and costly item for private practice firms. 

INSECTS 

IPM, latest research 
topics of turf symposium 
Turf managers can avail themselves 
of the latest information on turf in-
sect contro l , O c t o b e r 14-15, in 
Columbus, OH, at the "Symposium 
on Turfgrass Insects-1980" sponsored 
by ChemLawn Corp. 

This is the second in-depth sym-
posium sponsored by ChemLawn on 
major turf topics. The first was last 
fall on turf diseases. 

Major topics to be covered in-
clude: host plant resistance, IPM 
p r o g r a m s f o r t u r f , p e s t i c i d e 
research, new insect pests, and en-
tomology and the turfgrass industry. 
The meeting is cochaired by Dr. B.G. 
Joyner, Plant Diagnostic Labs, and 
Dr. Harry Niemczyk of the Ohio 
Agricultural Research and Develop-
ment Center, Wooster. 

The subject matter is technically 
based. Registration is $25. Contact 
Dr. B.G. Joyner, Plant Diagnostic 
L a b s , C h e m L a w n C o r p . , 6969 
Worthington-Galena Rd., Worthing-
ton, OH 43085 (614/885-9588.) 

UNIVERS ITY 

Nebraska's campus 
opens new plant center 

The University of Nebraska-
Lincoln d e d i c a t e d a new plant 
science hall to house the agronomy, 
horticulture, and plant pathology 
departments. The 170,000 square ft. 
structure contains classrooms, green-
houses, and research laboratories. It 
is connected to the older plant 
science building. 

The structure costs $10 million and 
has easily interchanged utilities for 
energy alternatives. 

LAKE QUAL ITY 

Symposium planned 
on lake water policy 
An international exchange of scien-
tific information and policy con-
siderations on lake water quality 
problems will be presented Septem-
ber 8-12 in Portland, Maine. 

The symposium is sponsored joint-
ly by the U.S. Environmental Protec-
tion Agency and the Organization for 
Economic Cooperation and Develop-
ment. The OECD established its 
Eutrophication Program in 1972 to 
monitor inland waters and to access 
the relationship between nutrient 
load and trophic response. 



It takes a tough grass seed to shake off the harsh effects of salt. 
Road maintenance engineers deal with heavy salt 

applications from the Rockies to the Eastern seaboard. 
And if you're a golf course superintendent or a park 

supervisor, you know the difficulties of turf 
maintenance in saline soil. 

Northrup King knows the problem. Our solution? 
'Fults' Puccinellia distans. The salt-tolerant 

turfgrass that can blend totally with surrounding 
turf, or go it alone. Fults not only survives saline 

conditions, it flourishes. And there's nothing 
else like it on the market. 

If you're looking fora hearty grass that can 
shake off the effects of salt, let us pass you 

the 44salt shaker!' Fults salt-tolerant turf 
from Northrup King. For test results and 

more information, write: 
Northrup King 

Professional Turf Products Division 
Minneapolis, MN 55440 

Introducing 
the "salt shaker." 
Fults - the salt-tolerant turf. 



EPA asks producers for more data on 2,4-D 
T h e E n v i r o n m e n t a l P r o t e c t i o n A g e n c y w a n t s m a n u f a c t u r e r s of 2 ,4-D 
to submit addi t ional e v i d e n c e that the h e r b i c i d e is not a heal th 
h a z a r d . 

T h e a g e n c y has not c l a i m e d 2,4-D is unsafe , but fee ls that s tudies 
d o n e on its potential to c a u s e c a n c e r a r e i n c o n c l u s i v e and o t h e r 
s tudies a r e out -of -date , a s p o k e s m a n said. 

S i n c e about 70 million p o u n d s of the h e r b i c i d e a r e used on lawns , 
forests , r ight-of-ways , di tch banks, a q u a t i c and o t h e r turf a r e a s , the 
a g e n c y said it w a n t e d to b e posit ive of its sa fe ty . It h a s r e c e n t l y 
r e c e i v e d r e p o r t s from c o m m u n i t i e s a r o u n d the c o u n t r y w h o f e a r the 
h e r b i c i d e h a s possibly c a u s e d m i s c a r r i a g e s in p r e g n a n t w o m e n . 

B a r b a r a Blum, d e p u t y a d m i n i s t r a t o r of the E P A , said that if the 
m a n u f a c t u r e r s fail to notify E P A within 90 d a y s that they will pro-
vide the n e c e s s a r y i n f o r m a t i o n , E P A will use a s tr ingent n e w pro-
vision of the pes t i c ide law, w h i c h a l lows the a g e n c y to stop all uses 
of the pes t i c ide . 

If the m a n u f a c t u r e r s c o m p l y , Blum said, E P A will a l low 2,4-D to 
c o n t i n u e to be used w h i l e s tudies a r e u n d e r w a y . H o w e v e r , should 
a n y of the n e w studies d e m o n s t r a t e a m a j o r h e a l t h or e n v i r o n m e n t a l 
p r o b l e m , s h e said E P A would then take a p p r o p r i a t e r e g u l a t o r y ac -
tion without wait ing for c o m p l e t i o n of all the s tudies . 

President urges limit on chemical prices 
P r e s i d e n t C a r t e r h a s p e r s o n a l l y p r o d d e d off ic ials of c h e m i c a l m a n u -
fac tur ing f i rms to r e s t r a i n p r i c e r ises . 

A f t e r the W h i t e H o u s e meet ing , S e c r e t a r y of the T r e a s u r y G. 
W i l l i a m M i l l e r out l ined the a d m i n i s t r a t i o n ' s inflation control pro-
g r a m c o n c e r n i n g m o n e t a r y r e f o r m , w a g e - p r i c e guidel ines , a n d en-
v i r o n m e n t a l policy. Industry off ic ials a g r e e d with M i l l e r that the 
s t e a d y i n c r e a s e of p r i c e s is an a c c u m u l a t i v e effec t o v e r the last 15 
y e a r s , and r e s p o n d e d that a solution m a y take the s a m e a m o u n t of 
t ime. 

T h e c h e m i c a l c o m p a n i e s b l a m e d the rise in p r i c e s on the c l imbing 
cost of p e t r o l e u m , w h i c h is used for feed stock, a n d e x c e s s i v e 
f e d e r a l regulat ions . A s p o k e s m a n for Dow said that the c o m p a n y ' s 
costs for feed stocks a n d e n e r g y rose 39 p e r c e n t last y e a r and a r e ex -
p e c t e d to i n c r e a s e at about the s a m e r a t e in 1980. 

Forest Service centralizes pest management 
T h e U.S . D e p a r t m e n t of A g r i c u l t u r e ' s F o r e s t S e r v i c e h a s con-
sol idated its pest m a n a g e m e n t ac t ivi t ies to i m p r o v e its use of in-
tegra ted pest m a n a g e m e n t against pest insects , a n i m a l s , d i s e a s e s , 
and plants . 

M. Ruper t Cut ler , assistant s e c r e t a r y of a g r i c u l t u r e for n a t u r a l 
r e s o u r c e s and e n v i r o n m e n t , said the c e n t r a l i z a t i o n p l a c e s t e c h n i c a l 
a s s i s t a n c e responsibi l i t ies for pest m a n a g e m e n t a n d a n i m a l d a m a g e 
control in a single group, w h i c h will be k n o w n as the F o r e s t Pest 
M a n a g e m e n t Staff. T h e g r o u p will also h a v e responsibi l i ty for pro-
viding t e c h n i c a l a d v i c e and a s s i s t a n c e in the use of forest herbi -
c ides . In the past , s e v e r a l staff g r o u p s h a n d l e d these r e s p o n -
sibilities. 

T h e n e w staff group, to be d i r e c t e d by J a m e s L. S t e w a r t , will m a i n -
tain all of the Fores t S e r v i c e ' s c u r r e n t insect a n d d i s e a s e control 
funct ions . 

T o p i c s will i n c l u d e the e f f e c t s of 
ac id rain, w a t e r s h e d m a n a g e m e n t , 
d e v e l o p i n g l a k e p r o t e c t i o n p r o -
g r a m s , a p p r o a c h e s to lake res tora-
tion, and b e n e f i t s of lake res tora t ion 
a n d protec t ion p r o g r a m s . 

I n t e r e s t e d p e r s o n s should contac t 
Dr. A n n C l a r k e , A W A R E Inc. , P .O. 
B o x 4 0 2 8 4 , N a s h v i l l e , T N 3 7 2 0 4 
( 6 1 5 / 7 9 4 - 0 1 1 0 ) . 

PARKS 

U.S. Park Service 
gets a new boss 
R u s s e l l E . D i c k e n s o n , a 3 3 - y e a r 
v e t e r a n of the Nat ional Park S e r v i c e , 
h a s b e e n picked to h e a d the agency . 

D i c k e n s o n r e p l a c e s W i l l i a m J. 
W h a l e n , w h o w a s fired by Inter ior 
S e c r e t a r y C e c i l A n d r u s a f t e r a 
s t o r m y t h r e e y e a r s in w h i c h W h a l e n 
c a m e u n d e r a t tack from H o u s e In-
ter ior C o m m i t t e e C h a i r m a n M o r r i s 
U d a l l , (D-AZ), c o n s e r v a t i o n groups, 
a n d park s e r v i c e e m p l o y e e s c o m -
plaining of low m o r a l e . 

Dickenson , 57, jo ined the park ser -
v i c e in 1947 as a park r a n g e r in the 
G r a n d C a n y o n . H e w a s d e p u t y di rec -
tor f rom 1973 to 1975 and s i n c e that 
t ime h a s b e e n d i r e c t o r of the ser -
v i c e ' s P a c i f i c N o r t h w e s t Region. 

NURSERY 

U.S. garden display 
is part of Montreal show 
T h e A m e r i c a n Assoc ia t ion of Nurs-
e r y m e n and s e v e r a l b r a n c h e s of the 
U . S . g o v e r n m e n t h a v e j o i n e d 
together for the c r e a t i o n of a two-
a n d - a - h a l f a c r e g a r d e n to be part of 
the L e s F l o r a l i e s i n t e r n a t i o n a l e s de 
M o n t r e a l w h i c h begins in M a y . T h e 
d i s p l a y will conta in m o r e than 200 
t r e e s of 36 types, 2 ,600 s h r u b s of 30 
t y p e s , a n d 2 1 , 5 0 0 p e r e n n i a l s , 
w i l d f l o w e r s , fe rns and g r a s s e s of 24 
types . 

T h e U.S . is a m o n g 30 nat ions par -
t icipating in the e v e n t . Displays will 
be m a i n t a i n e d as a p e r m a n e n t park 
a f t e r the s h o w e n d s in S e p t e m b e r . 

T h e F l o r a l i e s i n t e r n a t i o n a l e s 
begins M a y 17 at the site of the 1967 
Exposi t ion and O l y m p i c s in Mon-
treal , and e n d s S e p t e m b e r 1. 

T h e display h a s b e e n n a m e d the 

Continues on page 65 



Introducing the Front Une. 
The first mower built tough enough 

to be a Cushman. 
There's a good reason why 

Cushman has been around for 
such a long time: We build 
equipment that lasts a long time. 

And that's never been more 
obvious than with our new Front 
Line rotary mower. 

Built for keeps. 
The Front Line's 7 2 " mower 

deck is made of 12-gauge carbon 
steel, reinforced and arc welded. It 
has a multi-disc PTO clutch, direct 
drive to the deck gear box with a 
sealed and lubricated shaft drive. 
The hydrostatic transmission is 
driven by two continuously 
engaged "A" section belts with 
self-adjusting tension. 

There's no need to worry 
about overloading the Front 
Line's engine. The combi-
nation of our high torque 
engine and specially 
designed mower deck 
allows you to mow tall 
weeds and fine grass. 

Address 

City State 

Zip Telephone 

CUSHMAN 
2078 Cushman. RO. Box 82409. Lincoln. NE 68501 

Superior performance. 
The Front Line's cut in fine 

grass is so smooth, you won't 
believe it was made with three 
separate blades. That's because 
the blades overlap V/2" to reach 
every inch of grass in the full 72 " 
swath. Also, the cutting height 
is adjustable to eight positions, 
from 1" to 4^2 " i n half-inch 
increments. 

Operating the Front Line 
couldn't be easier. With individual 
front wheel brakes, and wheel-
type steering controlling a single 
rear wheel, you get tight maneu-
verability and better control on 
varying terrain. 

The Front Line's mower deck 
makes your job easier, too. 
It extends — — — „ 
more than a 
foot to 

one side, so you can trim right 
up to fences or trees. And it lifts 
hydraulically for transport over 
curbs. What's more, a large capa-
city fuel tank lets you work up to 
6 hours between refills. 

100% Cushman. 
Most rotary mowers use 

engines built by outside suppliers. 
Not the Front Line. Its 18-hp, 
air-cooled engine is all-Cushman. 
So is the differential. And the PTO 
drive. Which means all parts and 
service are provided by your 
Cushman dealer. 

Send us this coupon today, 
and well tell you more about the 
new Front Line: The only mower 
built Cushman-tough. SO-CUT-S 

YES, I want more 
mower. Prove to 
Cushman. 

information on the new Front Line™ rotary 
me that it really is tough enough to be a 

Name 



EFFECTIVE AQUATIC WEED CONTROL 
ENTAILS MIXING MANAGEMENT TOOLS 
By John Kerr, Assistant Editor 

Even though the U.S. Department of Agriculture 
does not def ine the aquat ic weed manager ' s work 
as integrated pest management (IPM), the term 
well descr ibes the approach of the aquat ic weed 
manager . Integrating diverse methods of control as 
opposed to a r i f le approach with only one method 
has been the weed manager ' s tact long b e f o r e the 
government coined it this way. He has gathered in-
formation about plants and their l i fe cycles ; iden-
tified natural predators and their character is t ics ; 
and discovered their vulnerabi l i ty to various 
c h e m i c a l s and breeding sites. Pursuing chemica l , 
biological , mechanica l , and cultural fronts against 
a q u a t i c weeds has been not just the most e f fec t ive 
way hut the only way of control. 

" W h e n the notion of integrated control c a m e out 
severa l years ago, there was talk of putting one 
method together with another to double control , 
smothering the w e e d s , " says Louis Decel l , manager 
of the aquat ic plant control research program for 
the U.S . Army Corps of Engineers . " N o w we are 
doing a bet ter job of management . If you use an in-
tegrative program with dif ferent means, you get a 
synergist ic approach to contro l . " 

Leon Bates, a biologist for the T e n n e s s e e V a l l e y 
Authority, says, " T h e new trend, the n e c e s s a r y 
trend is integrating methods of control. T h e s e 
w e e d s are so ef f ic ient in reproducing, one m e a n s is 
not enough. Also, environmenta l compatibi l i ty is 
important and will require an integrated ap-
p r o a c h . " 

C h e m i c a l s still provide the most popular control 
for aquat ic weeds . Herb ic ides are usually inexpen-
s ive , e a s y to use, and r e g u l a r l y s u c c e s s f u l . 
Al though t h e r e is a cons tant i n f l u x of n e w 
mater ia ls on the market , most are variat ions of four 
ma jor act ive ingredients or several minor in-
g r e d i e n t s . A c c o r d i n g to Dr. Alva B u r k h a l t e r , 
bureau chief of aquat ic plant research and control 
for the Florida Dept. of Natural Resources , the four 
bas i c kinds of aquat ic compounds include 2,4-D, 
copper compounds, endothal l , and diquat. He lists 
minor ingredients as Amitrol, dalapon, dicho-
lobeni l , Fenac , s imazine, Roundup, Diuron, Ban-
vel, Ammate , and aeromat i c oils. 

M a n y var iab les exist for comparing the m a j o r in-
gredients . Labels should be c losely read for uses 
and restrict ions. Burkhal ter cautions the appl icator 
to look part icularly at the act ive ingredients , 
b e c a u s e manufac turers of di f ferent formulat ions 
may attempt to sell a weak product at a c h e a p 
price . T h e charts (p. 17, 18) explain Burkhal ter ' s 
compilat ion of ma jor and minor h e r b i c i d e in-
gredients , the i r uses, and l imitations. However , use 
and restriction in one state may totally di f fer from 
that of another b e c a u s e of regulatory agencies . 

S i n c e 1963, biologists have b e e n studying the 
white amur, a spec ies of grass carp imported from 
China, and its abil i ty to control weed spread. Only 
five states — Florida, Missouri , Arizona, Iowa, and 
Kansas — have laws that allow its use and those on 

a l imited basis . S tates have made it i l legal to import 
b e c a u s e of fear it will overpopulate waters of fish 
indigenous to the area . 

Last year , study began on a hybrid carp, ca l led 
the " t r i p l o i d . " This fish is a hybrid b e t w e e n the 
f e m a l e grass carp from China and the male big 
head carp from S i b e r i a . It contains 72 chrom-
osomes compared to a normal 48 in the white amur. 
But more importantly, data from Hungary, w h e r e 
the fish was originally produced, shows that it is 
steri le . This could make it very attract ive to states 
worrying about infestat ion of the white amur. 

Jim Malone , owner of Jim M. M a l o n e & Son En-
terprises in Lonoke, Arkansas , developed the first 
triploid in the United States . He expects to sell the 
fish in Florida this year and has recent ly sent some 
to Cal i fornia for exper iments . T h e triploid should 
be ster i le 99 t imes out of 100 and be an exce l lent 
weed eater , M a l o n e says. " I f the triploid proves a 
success c o m p a r a b l e to the white amur, it's predic-
table the Florida G a m e and Fish Commission will 
use it against native plants as well as exot ics with-
out a b a r r i e r res t r i c t ion . " 

Tom Jackson of the Fish and G a m e Commission 
in Denver has also b e e n studying the triploid and is 
enthusiast ic about its potential in the west, w h e r e 
there are more than 20,000 square miles of water 
sur face in 17 states. Much of this water l ies in 
irrigation canals , which often have restr ict ions on 
herb ic ide use. " I d like to substitute the carp for 
h e r b i c i d e s , " Jackson says. His of f ice has re-
s e a r c h e d f luridone (Sonar) , which shows promise 
for controll ing hydri l la and other plants without 
harming fish. Yet it is his opinion that " T h e long 
term prospect for chemica l control is that the cost is 
skyrocketing at a rate which will put it out of reach 
of small organizations. T h e s a m e goes for mechani -
cal controls with gas e n g i n e s . " 

" I don't see the fish replacing c h e m i c a l s and me-
chanica l contro ls , " M a l o n e says. " I stress the point 
of f ine tuning the water . W e ' v e a lways had two 
tunes avai lab le ; we need t h r e e . " He says that 
w h e r e potabil ity is not a factor, one can use 
chemica ls . And for immedia te rel ief , mechanica l 
controls do a good job. " T h e triploid is just another 
tool that needs to be incorporated into water 
m a n a g e m e n t . " 

Other types of natural predators of aquat ic 
w e e d s i n c l u d e i n s e c t s , p a t h o g e n s , and o t h e r 
animals . In the past 12-15 years, the Army Corps of 
Engineers has b e e n researching two types of moths 
for the control of water hyacinth. T h e S a m e o d e s 
moth has a l ready proven successful . T h e Arzama 
moth, another good predator of the water hyacinth, 
does not yet reproduce itself for solid establ ish-
ment in the environment . T h e Corps thinks it will 
happen in a year or two. 

In other biological work, the Environmental Pro-
tection Agency has granted the Army Corps per-
mission to go ahead with work on the Cercospora 
fungus, which also attacks the hyacinth. Crews 



Product 

1. 2,4-D 
A. dimethyline salt 
B. butoxy ethanol 
C. emulsamine 

Major Ingredients of Aquatic Herbicides 

Uses 

Broadleaves; floating and ditchbank plants 
Submerged plants, mainly milfoil 
Broadleaves; floating and 
ditchbank plants 

Manufacturer: Many companies 
Comment: Only a few of the many formulations have aquatic registrations. 

2. Diquat Submerged plants primarily, but fairly 
broad spectrum. Also for floating aquatics, 
such as duckweed and water hyacinth. 

Restrictions 

Very selective, potential drift 
hazard. Limited in irrigation and 
swimming. Has potable drinking 
tolerance. 

For irrigation, 2-3 weeks. 
Won't work in muddy water. 

Manufacturer: Chevron and others 
Comment: Consumers beware! There are many trade names with varying rates and percentage of active 
ingredients. More active in warm climate and sunlight. 

3. Endothall Most forms non-selective. Gives fairly 
broad control, but primarily for sub-
merged weeds and algae trouble. 

Toxic to fish at high rates. 

4. Copper compounds 

Manufacturer: Pennwalt 
Comment: Some products are best used as partial treatments to prevent fish kill. 

Primarily for algae control and in combination 
with endothall or diquat for submerged 
weed treatment. 

Manufacturer: Many companies 
Comment: Beware of the existence of many different types of coppers, especially copper sulfates. 
Most active in sunlight and higher water temperatures. 

Fish and plants are sensitive at low 
rates in soft water and high rates 
in hard water. 

have recent ly applied a commerc ia l formula pro-
duced by Abbott Laborator ies in a dry powder in a 
large-scale exper imenta l test and are studying 
results. 

Other micro-organisms which host upon aquat ic 
weeds are being e x a m i n e d as potential control 
agents. Competit ive plant spec ies have b e e n in-
troduced in some areas to overtake existing nox-
ious spec ies . And although not done with any 
prescr ibed formulas, putting ducks and swans in an 
infested water body can help the situation. 

Dif ferent types of mechanica l equipment , which 
m a i n l y cut and h a r v e s t a q u a t i c w e e d s , a r e 
avai lable to the weed manager . T h e boxed art ic le 
delves into spec i f i c detai ls of some of the equip-
ment. Units range in size from sickle b lades which 
attach to a rowboat up to large harvesters equipped 
with retr ieval and unloading conveyors . 

Harvesters often c o m b i n e with c h e m i c a l treat-
ment for e f fec t ive treatment along hard-to-reach 
shore l ine areas . Another approach involves har-
vesting a week or so prior to chemica l t reatment . 
Drawbacks to harvesting include l imited mobil i ty 
around shore l ines and uneven bottoms, short-term 
control requir ing severa l cuttings, and the abil i ty 
for regrowth to b r a n c h out and b e c o m e denser . 

Cultural controls, or ways of manipulat ing plant 
habitats, can also help stop the spread of weeds . A 
form of algae like the Chlorela sp. with a light 
green tinge keeps the sunlight from going be low 2xh 
ft. of the surface . Appl icators have also tried other 
means, such as black plast ic sheeting, soluble dyes, 
and art i f ic ial structures. 

Jim Carsner who runs Aquat ic Control Co. in 
T a c o m a , Washington, says that the State of Wash-
ington has purchased five acres of A q u a s c r e e n to 
control watermilfoi l in parks and lakes. This 
f iberglass screen with a f ine mesh sinks to the bot-
tom and prevents light from getting to the plants. 
B e c a u s e of its expense , the screen suits high-use 
areas . 

Other plant managers have used drawdown or 
per iodic lowering of water levels to expose bottom 
sediments for drying out underwater weeds . Freez-
ing of the ground during drawdown will also kill 
the roots and underground stems of certain aquat ic 
plants. 

Using a combinat ion of means s e e m s to give the 
aquat ic weed manager encouragement to exper i -
ment and share discover ies with his col leagues. 
Bi l l Rushing , p r e s i d e n t of the A q u a t i c P lant 
M a n a g e m e n t Society, thinks that environmenta l 
restraints and controls have also fostered this situa-
tion. Yet depending upon what part of the country 
and what type of water body you work, certain 
methods will be more successful . "Al l aquat ic 
problems are site s p e c i f i c , " Rushing says. 

In the T e n n e s s e e Va l ley Authority area , which 
encompasses 625,000 acres of impounded water 
and 11,000 m i l e s of s h o r e l i n e , m a n a g e r s a r e 
spending more than a half million dollars a year to 
keep Eurasian waterfmil fo i l at a level that a l lows 
use of the lakes. Research has shown that stranding 
or dewater ing the w e e d s by water level draw-
downs and then applying 2,4-D to colonies that 
remain in the water are e f fec t ive and environmen-
tally a c c e p t a b l e control methods. " T h e most e f fec -
tive and economica l way to control waterfmil fo i l is 
to lower the lake level to expose plants for severa l 
weeks to drying or f reez ing , " says Leon Bates, but 
the T e n n e s s e e Val ley Authority cannot lower all its 
lakes far enough without interfer ing with other 
uses. 

" W e know Eurasian watermil foi l can't be el im-
inated from the T e n n e s s e e Val ley a r e a , " says 
Bates . " I t ' s biologically so productive, it 's not feasi-
ble to remove each fragment. All the plant needs is 
a single sprig to prol i ferate in a short period of 
t i m e . " He has i n v e s t i g a t e d m e c h a n i c a l and 
biological means but they are not f eas ib le at the 
present . Sp inyleaf naiad, often mistaken for Eura-
sian watermil foi l , is another ser ious problem for 



the T e n n e s s e e Val ley Authority, which only re-
cently got c l e a r a n c e to use diquat against it in some 
states. 

F e a r s are arising that hydril la, the b a n e of 
aquat ic bodies in Florida, threatens to invade the 
T e n n e s s e e Val ley . It is a l ready an $8 million prob-
lem just trying to control its spread and keep some 
boat channe ls open in Florida. R e s e a r c h e r s hope 
that the grass carp helps with both hydril la and 
water hyacinth, F lor ida 's two major infestat ions. 
Two weevils , the Neochitina eichhorniae and 
Neochitina bruchi, along with the S a m e o d e s moth, 
also slow these rapidly growing weeds . 

M e c h a n i c a l harvesters work well for quick con-
trol in the art if icial canals of Florida, but cannot 
sustain the check of weeds in natural systems. 
W e e d managers use endothall and combinat ions of 
diquat and copper compounds on hydril la and 2,4-
D, and diquat on water hyacinth. Eurasian water-
milfoil , a l l igatorweed, reeds, and other plants must 
be dealt with in art i f ic ial systems. Dr. Burkhal ter 
says that the mixture of natural and art i f ic ial 
bodies of water as well as the various aquat ic 
w e e d s in Florida lend good reason for integrative 
controls. 

Dona ld L e e , c o o r d i n a t o r of a q u a t i c p lant 
research and control in the Louisiana Dept. of 
Wildl i fe and Fisheries , says that Louisiana uses all 
of the four main ingredients on its aquat ic weeds . 
He suggests 2,4-D for water hyacinth, all igator-
weed, and Eurasian watermil foi l . Endothall , cop-

Minor Ingredients of Aquatic Herbicides 
Product Uses Restrictions 

1. Amitrole Primarily ditchbank 
(amino material. Fairly 
triazole) non-selective. 
Manufacturer: Union Carbide 

2. Dalapon Primarily for ditch-
(Dowpon) bank and shallow 

water. Irrigation-type 
canals west of the 
Mississippi. 

Manufacturer: Dow 
3. Dichlobenil Control in water levees. Irrigation, 

(Casoron) Works best in early swimming, 
part of growing season. and fish. 

Manufacturer: Thompson-Hayward 
4. Fenac Primarily in drawdown 

areas. 
Manufacturer: Union Carbide 

5. Simazine Enclosed ponds or For irrigation, 
(Aquazine) lakes. Broad spectrum. 12 months. 
Manufacturer: Ciba-Geigy 

6. Roundup Primarily monocot Limited in 
ditchbank grasses water. 
and also broadleaves. 

Manufacturer: Monsanto 
7. Diuron Primarily ditchbank and Apply after 

(Karmex) irrigation canals. flushing. 
Manufacturer: duPont 

flushing. 

8. Banvel Primarily ditchbank. Only has state 
(dicamba) registration for 

water use. 
Manufacturer: Velsicol 

9. Ammate A chemical trimmer for 
(ammonium ditchbanks and other 
sulfamate) areas. 
Manufacturer: duPont, Chipman 

10. Aeromatic oils Irrigation canals in Highly toxic to 
(acrolein) western states. fish and 

Broad spectrum. wildlife. 

per compounds, and diquat in varying rates help 
control submersed weeds . 

Although the white amur remains on the pro-
hibited list in Louisiana, biological agents, such as 
the a l l igatorweed f lea beet le , two spec ies of 
hyacinth weevi l , and two spec ies of moths, are 
widely used. Very little m e c h a n i c a l control is in-
volved, one reason being the deep ditches which 
prevent access . 

T h e w e s t e r n part of the c o u n t r y is o f ten 
overlooked in the sub jec t of aquat ic weeds . Of the 
17 states, there are 240,000 miles of canal con-
structed by the Bureau of Rec lamat ion. Depen-
d e n c e on this water for irrigation and holding 
reservoirs makes weed control very important 
from an economic standpoint. 

In the Southwest , part icular ly southern Arizona, 
lakes and golf course ponds are loaded with 
spinyleaf naiad. Tom Camp, who runs the Aquat ic 
M a n a g e m e n t Co. in Phoenix , employs chemica l , 
biological , and cultural pract ices to counter the 
w e e d ' s spread. Aquathol K works well at low rates 
and won't hurt fish. T h e Tilapia zillii is a very 
aggressive, weed-eat ing fish, which reproduces be-
tween 1,000 and 5,000 within 28 days. Camp also 
will use Chlorella a lgae to his advantage. T h e 
phytoplankton give a light green tinge to the water 
and prevent sunlight from reaching beneath 2V2 ft. 
of the sur face . 

In northern Arizona, Camp has a di f ferent prob-
lem — Eurasian watermil fo i l in 90 percent of the 
lakes. He uses gypsum to bring the pH down in 
areas of ex t remely heavy growth and then a 
granular 2,4-D to c lean up. 

S c i e n t i s t s d i s c o v e r e d a n e w i n f e s t a t i o n of 
hydril la in 1977 in the Imperia l Val ley, whose 
water irrigates much of the cropland of Southern 
Cal i fornia . O n e quar ter of the Imperial Val ley 's 
irrigation system, about 370 miles of cana ls and 
laterals , is f i l led with hydri l la . Exper iments are 
present ly testing the hybrid grass carp on a trial 
basis in an area from which the fish can' t escape . 
Eurasian watermil fo i l abounds in canals , reser-
voirs, lakes, and ponds; pondweeds of various 
types, spinyleaf naiad, cattails , and bul l rushes also 
thrive. 

O n e popular h e r b i c i d e is the copper compound 
Komeen, says Lesl ie Sonder from the Cal i fornia 
Dept. of Food and Agriculture. It is espec ia l ly ef-
fect ive in combinat ion with Nalquatic , a thickening 
agent which holds the Komeen in close contact with 
a plant. 

Dr. Richard Yeo of the botany department at the 
Universi ty of Cal i fornia-Davis suggests endothall 
and diquat for hydril la , 2,4-D for watermil foi l , and 
acrole in for submersed water weeds . He is study-
ing spikerushes , which grow only 1 to 2 inches tall, 
and can displace water weeds . 

In the Northwest , ser ious action against aquat ic 
w e e d s began in 1977 when the Army Corps began 
investigating Euras ian watermil foi l in the state of 
Washington. T h e Grand Coulee , which supplies 
water for thousands of acres of irrigation, had 
b e c o m e a home for milfoil . T h e Seat t le a rea is spot-
ted with recreat ional lakes and res idents noticed 
the e n c r o a c h m e n t of weeds . Whi le the Seat t le Dis-
trict Corps of Engineers was doing its study, Metro, 
Seat t le ' s metropoli tan area government , was also 



Singlehanded, you can whip 
fuel and labor costs with 
EXCEL HUSTLER pure motion 
at your fingertips. 

To groundskeeping pros, EXCEJ- HUSTLER 
means Mower—and More—every season. 

- ' 

Two hydrostatic pumps transmit direct to drive 
wheels instantly in response to fingertip topch on 
twin hand levers. Dual pumps work only half as 
hard, last many seasons longer for added value and 
less downtime. But there's More: Instant pure 
motion moves the big mowers easily around trees, 
park beriches, markers, and other mowing — 
headaches- EXCEL HUSTLER owners mow More 
acies per hour, More grass per gallon, More years 
per mower! 
The Mower delivers a super cut on find'turf or 
rough. Choose air-cooled 2 /5 or 285; liquid cooled 
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295. Standard or heavy tfuty 72" rotary, 54" rotary, 
or 6 0 r flaif. 
More turf and grounds attachments: Cultivator, , 
Catcher/Compactor, Edger, Dozer Blade, Rotary 
Broom, amazingly efficient Snow Thrower. Add 
RORS; enclose cab for winter comfort; Tilt-Deck 
Trailer for transporting. 
And More! Factory trained service and parts 
through your EXCEL HUSTLER Distributor. Write or 
call for his name and free literature, or watch for a 
field demo. r 
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Mower and More, the choice of the pros 
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Excel Industries, Inc. • Box 727 • Hesston, Kansas 67062 • (316) 327-4911 • (800) 835-3260 



conducting a two-year study. 
T h e Corps presented a choice of methods to the 

local government, who manages the program. 
" W e ' r e letting them tell us what they want to u s e , " 
says Boh Rawson from the Seat t le District Corps. 
" W e real ize not one method is appl i cab le to all 
situations. O n e method won't usually w o r k . " T h e 
program studied Aquascreen , harvesting, and her-
bicides. 

Suzanne Schwei tzer , program manager for the 
aquat ic plant control program for Metro, says, 
" A q u a t i c plant control is a relat ively new topic so 
we looked at what other parts of the country are do-
ing." Metro has r e c o m m e n d e d that non-chemica l 
control techniques should rece ive priority for 1980 
with respect to the Corps of Engineers cost-sharing 
for the program. Metro is working this year with 
ci t izens and governmental agencies to halt use of 
the herb ic ides dichlobeni l , diquat, and 2,4-D and 
by next year develop a uniform herb ic ide policy. It 
is encouraging harvesting on a much larger sca le 
find use of A q u a s c r e e n on city beaches . 

In the Midwest , managers of inland waters — 
ponds mainly for recreat ion, fishing, and watering 
livestock, golf course ponds used for ornamenta l s 
and irrigation, natural lakes, and drainage ditches 
— contend with f i lamentous algae, cattails, and un-
d e r w a t e r w e e d s like Eurasian watermil foi l . None 
of the states in this region have legalized biological 
controls. " P e o p l e have worked with the grass carp 
but there is skepticism about its b e n e f i t s , " says Dr. 
Carole Lembi , from the department of botany and 
plant pathology at Purdue University. 

Lembi says that the larger communit ies have in-
v e s t e d m o n e y in m e c h a n i c a l h a r v e s t e r s , but 
c h e m i c a l s are the main way of dealing with the 
problems. Copper compounds, espec ia l ly copper 
sulfate and Cutrine-Plus, work on algae; Aquathol-
diquat combinat ions against watermil foi l ; and 
Dowpon against cattails . Lembi says that a com-
bination tank mix of Cutrine-Plus, Aquathol , and 
diquat provides a broad spectrum control of algae, 
watermil fo i l , coontai l , and pond weeds . 

Continues on page 25 

MECHANICAL OPTIONS FOR THE AQUATIC CONTROL MIX 
Benef i t s of a successful aquat ic weed control pro-
gram c lear ly reveal themselves when one has seen 
the destruction and waste weeds can produce. 
When dead fish, foul odors, and excess ive algae 
leave for c lean, healthful , and e n j o y a b l e water , the 
transformation stuns the eye. That it happens does 
not start le the e x p e r i e n c e d applicator , but what 
can do the job may surprise him. 

Chemica ls , b e c a u s e of their popularity and long-
time use for land applicat ions, have been discussed 
more thoroughly than other means of aquat i c 
management . Other industries have also begun to 
contr ibute to the relat ively new field of aquat ics . 
Manufac turers of harvesting equipment , aerators , 
and other products have devised their own solu-
tions to weed problems. What follows captures a 
few of these now avai lable . 

Harvesters 

In states w h e r e regulatory agencies have re-
stricted certain substances in the water , use of me-
chanica l haresting has b e c o m e more widespread. 
Although documented reports are usually kept for 
chemica l applicat ions in an aquat ic project , ac-
counts of a mechanica l harvesting operation rare ly 
show spec i f i c cost and e f fec t iveness information. A 
study done by Gerald Smith of Aquat ic Control 
Technology, Inc., Wayland, MA, revealed that har-
vesting can be an e f fec t ive control over aquat ic 
weeds in terms of both cost and yield. 

A q u a m a r i n e Corp., Waukesha , WI, makes a 
" C H U B " — C u t t e r Harvester Utility Boat—to con-
trol w e e d s . W i t h two l e v e r s , an o p e r a t o r 
maneuvers the zero-turn radius transmission, 
which drives the two aluminum paddle w h e e l s in 
six inches of water . Visibi l i ty is unrestr icted and 
all controls operate easi ly. 

High aluminum handrai ls and a non-skid deck 
make the C H U B safe . T h e cutter bars and conveyor 
s t o p a u t o m a t i c a l l y a n d i n s t a n t l y w h e n the 

operator ' s foot leaves the clutch pedal . S imple V-
belt and chain drives keep the harvester easy to 
maintain. 

With the versat i le C H U B trailer , the C H U B can 
be moved hundreds of miles with ease and any 
boat ramp al lows you to start your next harvest 
within minutes. A C H U B shore conveyor is also 
avai lab le for direct loading of a truck. (Write 201 
on reader service card) . 

Aerators 

Through oxygenation and mixing, aerators can 
produce many benef i c ia l e f fec ts on water quality. 
With an adequate supply of dissolved oxygen, fish 
will stay heal thy and the natural processes that 
b iodegrade organic wastes will have a c h a n c e to 
work. This reduces unpleasant odors and gives the 
water a c leaner , f resher a p p e a r a n c e . Aerators can 
also c rea te sparkling spray displays in ponds in 
parks, golf courses, and municipal bodies. 

B a r e b o Inc., Emmaus , PA, makes an Ot terb ine 
l ine of industrial aerators , which it cal ls a " f loat ing 
m e c h a n c i a l sur face aerat ion/mixing sys tem." T h e y 
have two components — a high-density, foam-f i l led 
polyethylene plastic float and a sea led e lec t r i c 
power unit that contains an e lec t r i c motor which 
runs in a bath of oil. T h e motor operates at 1,750 
rpm, a low speed that helps prolong motor and 
bear ing l ife. 

A corrosion-resistant impel ler is mounted direct-
ly to a motor shaft . In operat ion, the impel ler draws 
water in through an open, 360-degree water intake 
and pumps it through a flow c h a m b e r in the float. 
T h e flow c h a m b e r shapes the water into an attrac-
tive pattern of spray droplets. As the spray droplets 
travel through the air, they adsorb a tmospher ic ox-
ygen, which is t ransferred to the water , w h e r e it 
dissolves. When the spray droplets strike the 
water , they help promote the natural t ransfer of 

Continues on page 25 



You've probably always used Bean pumps. 
Now you can use our lawn sprayers. 

Manufacturers of sprayers, 
pumps, mowers, and 
tillage and harvesting equipment 

Jonesboro, AR • Ripon, CA 
Ocoee. FL • Minden. LA -FMC 

For years, FMC has been building 
the very best in turf pumps. 
Now we've designed a complete 
turf spraying line. The FMC model 
D010 lawn sprayer. The line 
features a truck type mount with 
a spray tank available in 300, 
600 or 1200 gallon capacities. 

And the pump is perfect for 
turf spraying. It delivers up to 
10 gallons per minute at pres-
sures up to 500 psi. Plus, thanks 
to its new relief valve, you can 
utilize low pressure settings with-
out pressure buildup. 

PTO power is standard but 
a gas engine is available. It's air 
cooled and features an electric 
starter. Optional equipment? 
We've got plenty. Like manual or 
electric hose reels, rubber or 
plastic hose, and a stainless steel 
hand gun specially 
designed for turf work. 

Like to get your 
hands on one? See 
your FMC dealer 
today. Or write for our 
free brochure. FMC 
Corporation, 5601 E. 
Highland Dr., Jonesboro, 
Arkansas 72401. 



The 2-Step TUrf Renewal Plan 
with Roundup and Pennflne. 

One. 

Spray Roundup® on the 
turf area to be renewed. 

With just one application of 
Roundup® herbicide by Monsanto, you 
can control or destroy most unwanted 
vegetation. Including stubborn intruders 
like annual bluegrass, bermudagrass, 
quackgrass, johnsongrass, tall fescue, and 
kikuyu grass. 

In a matter of days, Roundup 
circulates throughout these weeds. Even 
into the below-ground roots, destroying 
the entire plant. Yet Roundup has 
no residual soil activity. That means 
there is no injury to new seedings 
planted after application. 

TWO. 
Spread Pennfine Perennial 

Ryegrass seed over the area treated 
with Roundup. 

After applying Roundup, seed 
with fast-growing, fine-leafed Pennfine 
Perennial Ryegrass. Pennfine was 
developed by Dr. Joe Duich at Pennsyl-
vania State University Pennfine has 
been proven to germinate quicker, grow 
denser, and resist disease better than 
traditional ryegrasses. And it penetrates 
compact soil, sending its roots to 
depths of 12 to 18 inches. These 
qualities make Pennfine an excellent 
choice for turf renewal and help to 
explain why it's used by turf profes-
sionals from coast to coast. In a short 
time, you'll see the proof for yourself. 

ALWAYS READ AND FOLLOW T H E L A B E L FOR ROUNDUP. 0 

ROUNDUP* IS A REGISTERED TRADEMARK O F M O N S A N T O CO.. 
ST. LOUIS. MO. 
MONSANTO C O M P A N Y 1 9 7 9 

PENNFINE PERENNIAL R Y E G R A S S HAS BEEN ACCORDED U.S. P L A N T 
VARIETY PROTECTION CERTIFICATE NO. 7200019 



Free: 

*It will have cost you 
nothing to see how dramatically 
the 2-Step T\irf Renewal Plan 
can improve your turf. 

Our free kit contains enough 
Roundup and Pennfine to renew about 
200 square feet of turf. And when 
you see the results, you can judge^ 
for yourself just how well this 
new concept in turf renewal 
works. Roundup and Pennfine 
- t h e 2-Step Turf 
Renewal Plan. 

I 
Put Our Free Kit to the Test. 
Find out for yourself how 

I effectively these two superior products 
work together in a simple turf renewal 
program. All it will cost you is the price 

I of a stamp. 

Name (Please print) 

Company or Institution 

Address 

State Zip 

Send this coupon to: 
Turf Renewal Plan, 

Box 923, Minneapolis, 
MN 55440 
Note: this offer is restricted 
to turf professionals—those 

whose livelihood depends on 
the maintenance of quality turf. 
Limit one per company or 
course. Offer void where 

prohibited by law. 



To professionals 
who have been 
impressed by 
Touchdown 
Kentucky 
Bluegrass. 

The same people who brought you 
Touchdown, now proudly introduce 
America Kentucky Bluegrass. 

Two great Bluegrasses for the 80's 

Touchdown 
KENTUCKY BLUEGRASS 

m m 
KENTUCKY BLUEGRASS P I C K ^ E E ® 

PICKSEED WEST, Inc. 
BOX 888, TANGENT, OREGON 97389 (503) 926-8886 

•PLANT VARIETY PROTECTION CERTIFICATE NO 7400066 
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Homeowners around Midwest lakes often form 
an association and then contract an applicator to do 
the work. A group of researchers recently started 
its own Midwest Aquat ic Plant M a n a g e m e n t 
Society and is trying to get affiliation with the 
national organization. Its main objective, says 
Lembi, is to exchange technical information on 
aquatic plant management and involve the com-
mercial applicator. 

The Northeast, where aquatic weeds are for-
tunately not a severe problem, does not have a 
formal approach to the few weeds that find their 
way into lakes and rivers. 

The North Atlantic division of the Army Corps 
has recently studied the water chestnut, Eurasian 
watermilfoil , and yellow floating heart in Lake 
Champlain and started a 10-year program with me-
chanical harvesters, says Dr. Robert Pierce of the 
division. New York has completely cut chemical 
control and is studying biological controls. 

Managers, both researchers and applicators 
around the country, have begun to share expertise 
about the unique aquatic environment and the 
plants they want to control. Although problems 
vary throughout the states, this exchange crosses 
borders as freely as rivers. Florida's study on 
watermilfoil will help Washington, and Arkansas's 
experiments with the triploid should benefit Cali-
fornia . Today 's weed problems necess i ta te a 
broad-based diversified attack. 

Aquatic plant management in many regions is 
just emerging from its embryonic form. For others 
who have been dealing with severe problems, the 
science, profession, and solutions are still in the 
early stages of development. Says Dr. Burkhalter, 
"Aquat ic plant problems and control technology 
are rapidly changing. The future of aquatic plant 
management belongs to individuals who will do 
l ikewise ." WTT 

Mechanical Options from page 20 

additional oxygen to the water through splashmak-
ing and wavemaking. The company makes various 
models for different applications. (Write 202 on 
reader service card). 

Clean-Flo Laborator ies , Inc., Hopkins, MN, 
manufactures an aeration system called the "Fish-
Air . " Based on the principle of multiple inversion, 
it floats the bottom water up to the surface to be ox-
ygenated by the energy in the wind. Through this 
multiple inversion, Fish-Air rolls a pond or lake 
over and over so every drop of water repeatedly 
comes to the top. 

The system consists of an oilless 1/3-horsepower, 
115-volt, s ingle-phase compressor , n e c e s s a r y 
fittings, a spare set of air filters, a location float, a 
microporous diffuser, and easy instructions. It can 
purify an acre of water 6 feet deep three to four 
times a week while using the electricity equivalent 
to a 250-watt light bulb. Fish-Air works in all types 
of water bodies. (Write 203 on reader service 
card). 

Dredgers 
Dredging can remove existing rooted plants and 

nutrient rich sediments and also increase water 
depths. If the bottom is properly contoured, un-
derwater weed growth can be reduced or elimi-
nated. Large hydraulic dredges may be used on 
large bodies of water. 

The Water Vac Dredge, made by Aztec Develop-
ment Co., Orlando, FL, removes both rooted weeds, 
such as hydrilla, by the roots and tubers, and 
floating weeds, such as water hyacinth. It can also 
deepen canals, remove shoals, and do work nor-
mally involved in dredging. Because of its non-
turbidity and ability to ingest and mulch weeds, 
this machine can also take out deposited runoff, 
sediment, hazardous materials, and muck down to 
the original bottom and safely enclose these 
materials in pipes for transportation to remote 
areas. 

The machine cuts an 8 foot wide by 18 inch deep 
row of weeds, and can operate to a depth of 10 feet, 
6 inches. It is 30 feet, 2 inches long, 8 feet wide, and 
weighs 16,000 pounds. It can hold 360 gallons. 
(Write 204 on reader service card). 

Dredgeast, Inc., New Canaan, CT, makes the 
Mud Cat dredger to remove mud, muck, silt, sand, 
chemical sludges, and industrial wastes from water 
bodies without severely disturbing the water. A 
well-muffled diesel engine, capable of pumping 
2,000 gallons per minute of liquid with solid con-
centrations of up to 20 percent, powers it. The cut-
ter head houses a spiral auger with twin horizontal 
screws which enables it to make a precise cut of up 
to 15 feet deep and 8 feet wide. 

Mud Cat can remove 120 cubic yards of solids per 
hour. It maneuvers around stumps and other 
obstructions. It is 30 feet long by 8 feet wide and 
draws only 21 inches of water. (Write 205). 

Miscellaneous 

Every piece of equipment used to control weeds 
is not mechanical yet the unique nature of this 
material defies classification into a large listing. 
One of these is Aquascreen, a closely woven, vinyl-
coated screening material that is inert, very strong, 
and durable. Menardi-Southern Corp., Augusta, 
GA, manufactures it. 

When pinned to the bottom of a pond, this 
material controls weeds by compression and by 
reducing 50 to 60 percent of the light necessary for 
growth. The weeds covered will decompose over a 
four to six week period, while life continues back 
and forth through the screen. It transfers to another 
site by just pulling the pins, moving it, and replac-
ing it. (Write 206). 

Aquashade, Inc., Eldred, NY, also has a solution 
to the problem of aquatic weeds—Aquashade. This 
liquid concentrate turns water a beautiful blue to 
cut off the sunlight that weeds and algae need for 
growth. Water remains non-toxic to fish, wildlife, 
and people, making it immediately safe for swim-
ming. It is a continuing control after application, 
stopping excessive algae and weed growth for a 
period as long as the color stays. 

Aquashade is best applied at a rate of 1 gallon 
per acre of water four feet deep. Application 
remains in the water dependent on length of grow-
ing season, water flow rate, fertility, and clarity. 
(Write 207). 



MANAGING TREES TO REDUCE DAMAGE 
FROM LOW-LEVEL SALINE IRRIGATION 
By E. P. Van Arsdel, Associate Professor,, Forest Pathology, Texas A&M University, College Station, Texas 

Accumulat ion of salts in shade trees from low-level 
sa l ine irrigation water (which is absorbed by the 
roots and left behind in the leaves from evapora-
tion and transpiration) is common in areas w h e r e 
irrigation is used to supplement the natural rain-
fall . It is more common w h e r e most of the water 
taken up by the trees is from irrigation. Chlor ide 
builds up in the leaves w h e r e the water contains 40 
ppm chloride. This is common in Bryan-Col lege 
Station, Texas , and in a r e a s to the west and north. 
Calc ium and sulfate in the water tend to r e d u c e the 
amount of damage from the sodium and chlor ide . 

T h e damage to vegetation from low levels of salt 
is occurring with water usually cons idered sa fe for 
irrigation. T h e water in Bryan and College Station 
is c lassed as fresh or slightly sa l ine (Texas Dept. 
H e a l t h 1977, W i n s l o w and K i s t e r 1956) , but 
evaporat ion from the leaves causes chlor ide to 
build up in them to well above toxic levels . T h e 
sodium also builds up to high levels in the soils. 
T h e soils themselves contr ibute to the problem 
b e c a u s e their impermeabi l i ty prevents the salts 
from being l e a c h e d away, and the abundant 
montmori l loni te clay has a great capaci ty to absorb 
sodium. 

T h e sal inity s tandards for waters have b e e n set 
by their content of total dissolved solids (Winslow 
and Kister 1956), but the water in Bryan, College 
Station, and T e x a s A&M Universi ty has an uncom-
monly high proportion of its dissolved solids in 
sodium and chlor ide (Tex. Dept. Health 1977). Car-
bonate is the only other abundant ion. 

Another factor contributing to the c o m m o n n e s s 
of sa l ine in jury to shade trees is the use of un-
necessar i ly large quanti t ies of irrigation water by 
the h o m e o w n e r s in irrigating their lawns. T h e y of-
ten use many times the amount of water a f a r m e r 
would use to irrigate his crop to bring it to maturity. 

S o m e owners whose trees have dec l ined or died 
from salt accumulat ion from the irrigation water 
are reluctant to modify their management prac-
tices; but unless the pract ices are changed, af ter 
the trees have died the conversion of St. Augustine 
grass to more salt tolerant Bermuda grass might oc-
cur. This grass might then give away to more salt 
tolerant weeds, and then b a r e spots might appear 
in the lawn. Such shifts may portend a local deser-
tif ication of the lawn through sodium accumulat ion 
and the advanced development of b lack alkali . Not 
responding to the decl ining and dying trees and the 
shifts in vegetation by changing management prac-
tices can lead to greater problems in the future. A 
picture on page 626 of the November 1979 National 
Geographic shows advanced cases (Gore 1979). 

Diagnosis 

Salt in trees may come from many sources , and it 
has b e e n said that the sources of salt, w h e t h e r from 
the ocean, highway deicing, or sa l ine soils are not 
important (Dirr 1976). However , there are dif fer-
e n c e s in the amount of salt taken up by the leaves 

or the roots. For example , southern Magnol ia , 
which has a thick glossy cutin on its l eaves and 
does not readi ly absorb a i rborne ocean salt sprays, 
does readi ly absorb salt in the irrigation water 
through its roots. It is re lat ively more resistant to 
salt in the air than it is to salt in the soil solution. 
T h e gross symptoms of d ieback on a post picture (p. 
27) shows oak absorbing salt from low-level sa l ine 
irrigation applied to a golf green. 

T h e symptoms of salt in jury are diff icult to dis-
tinguish from symptoms of infect ion with the oak 
dec l ine fungus (Cephalosporium diospyri). Both 
maladies produce thin crowns through which 
skylight is readi ly seen, both cause d ieback . At 
t imes the salt produces a brown or gray per iphera l 
injury of the leaves. In cases where the spring rains 
were adequate and irrigation was delayed until sum-
mer, a ser ia l reduction in leaf size has occurred. 
Full sized leaves w e r e produced in the spring, but 
each new set of leaves produced was smal ler than 
the last one, and in the fall the last leaves formed 
w e r e truly tiny dwarfs . 

Comparat ive leaf symptoms of some maladies on 
oaks, including salt, are i l lustrated in another 
paper (Van Arsdel 1978). Salt in jured trees seem to 
be more sub jec t to wind breakage , and insects 
seem to p r e f e r to f eed on them. 

Usually the separation of the fungus decline 
from the salt in jury r e q u i r e s culture isolation tests 
for the fungus, salt (chloride) tests for the leaves , 
and soil tests for alkal inity and sodium content . 
Both m a l a d i e s p r o d u c e s i m i l a r p h y s i o l o g i c a l 
drouths and they often occur in the same tree at the 
s a m e time. W h e r e they occur together the two 
kinds of physiological drouth supplement each 
other. 

Killing the vascular wilt fungus with a systemic 
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fungicide makes the trees seem to recover , with 
larger leaves and crown thickening, but if the 
sa l ine irrigation continues, the trees cont inue to 
die back and decline. The dwarfed leaves have 
b e e n found with salt in jury in the a b s e n c e of the 
dec l ine fungus, and the trees have had d ieback and 
eventual ly death from the salt, but we have not had 
cases in which the sa l ine irrigation was terminated 
to s e e what e f f e c t this w o u l d h a v e on the 
Cephalosporium in fected trees. We now have a 
case w h e r e we can terminate the sa l ine irrigation 
by using unsof tened water w h e r e sal t -softened-
water was the source of the sodium and chlor ide, 
and this should disclose the symptom change 
w h e r e the salt water intake is reduced and the 
Cephalosporium r emains undisturbed. 

An important part of the diagnosis for salt in jury 
is the testing of the irrigation water for its salt con-
tent. This can b e done with chlor ide testers (titra-
tion) or spectrophotometr ica l ly for the sodium, but 
in T e x a s all of the publ ic water suppl ies are 
regularly tested by the State Board of Heal th . T h e 
results are ava i lab le upon request and are also 
publ ished in a book. Often the slightly sa l ine water 
supply is the only water ava i lab le for irrigation, 
and the problem is to manage the irrigation when 
the only suppl ies are sa l ine . S o m e representa t ive 
T e x a s water suppl ies w e r e l isted with their salt 
contents in my recent paper (Van Arsdel 1979). 

Another aid to diagnosis of sa l ine irrigation is the 
order in which the trees and shrubs show in jury or 
die. A table of re lat ive susceptibi l i ty is appended. 
This list should aid in diagnosis and in suggesting 
substitute plants w h e r e sa l ine irrigation can not be 
avoided. This rating list carr ies the salt to lerance 
level beyond the least tolerant plants l isted in the 
U S D A Ag. Hndbk. 60, and some of our most " r e -
s i s tant " plants are among their " l eas t t o l e r a n t " 

spec ies . Our listing is in c loser agreement with 
another list of salt to lerance which summar izes ob-
servat ions of many authors of the salt to lerance of 
shade trees to blown and splashed deicing salt 
along roads in the northeast (Uirr 1976). Together 
the t h r e e l is ts i n d i c a t e that s h a d e t r e e s a r e 
genera l ly less salt tolerant than f ield crops. 

Mode of action 

Salt is sodium chloride, and its solutions contain 
these ions independently. They act in different 
ways as they cause the dec l ine of trees absorbing 
the salts. T h e chlor ide does not reach a high level 
in the soil — 50 ppm is the highest I have m e a s u r e d 
— and usually there has b e e n less than 20 ppm. T h e 
chlor ide builds up to high levels in the leaves of the 
trees. T h e r e is usually dwarfing at levels of 1,000-
3,000 ppm chloride in the leaves, and there are 
usually scorch symptoms at more than 3,000 ppm. I 
have found as much as 35,000 ppm in living leaves , 
although more than 6,000 ppm is except ional . T h e 
chlor ide concentrat ions above 3,000 ppm kill 
t issues, and cause the per imeter scorch, but 
chlor ide is mobi le in the plant, and the level often 
d e c r e a s e s during rainy weather . 

Sodium builds up to high levels in soils. Levels of 
2,000 ppm sodium in the soil are fa ir ly common. 
This is usually indicated by e x t r e m e alkal inity (pH 
8.5-9.0). T h e sodium builds up to the highest levels 
w h e r e montmori l loni te c lay in the subsoi ls pre-
vents percolat ion. This c lay is the fract ion of the 
soil that absorbs the sodium and holds it. T h e 
sodium disperses the clay causing the soil to lose 
structure and to b e c o m e hard, a lkal ine, and imper-
m e a b l e in a condition known as black alkali . T r e e s 
can not grow in a soil in this condition. 

Management program to minimize damage 

M a n a g e m e n t of low-level salinity irrigation 
problems presented h e r e involves changing the 
source of water , watering less, and making physical 
and c h e m i c a l modif icat ions to the soil. Often alter-
native sources of water are not avai lable , but most 
h o m e o w n e r s can water less. Locally, the Lufkin 
soil on Yegua formation parent mater ia l , permits 
no internal drainage through the c laypan or the 
deep layers of c lay and shale under it and thus pre-
vents leaching, but some leaching can occur over 
the surface , espec ia l ly in winter when there is 
abundant rain and low evaporat ion. Each of these 
management a l ternat ives is cons idered be low . 

Normal procedures to manage crops with sa l ine 
irrigation are (1) to grow salt tolerant crops, (2) to 
avoid clay in the soils, and (3) to provide exce l lent 
drainage to permit leaching (Boyko 1968). None of 
these a l ternat ives are ava i lab le to us. W e are work-
ing with plant spec ies more suscept ib le to salt than 
those genera l ly cons idered in the sa l ine soil and 
irrigation l i terature (Richards 1954), and with 
plants which are a l ready growing on the site with 
no c h a n c e of moving them. T h e soils we are con-
c e r n e d with must be util ized in place , and have 
high montmori l loni te c lay contents in both the soil 
and subsoil . T h e s e c lay soils originally had no in-



ternal drainage, but the addition of salt through 
sal ine irrigation makes them even less p e r m e a b l e 
to water . Often they are held to certa in levels by 
streets , curbs, and gutters that w e r e laid out with 
no plan for drainage. 

Change the water source: 

If water of very low salinity is avai lable , then us-
ing it is a good solution. S o m e e x a m p l e s follow. 
Rain barrel: Pot ted h o u s e p lants , g r e e n h o u s e 
plants, or any other plants under roofs and not 
receiving rainfal l usually have salt in jury. Using 
ra inwater is a very good solution to the problem. If 
you have many plants or a long dry season, many 
b a r r e l s may be required (I use 4). A ma jor problem 
is the mosquitoes who lay eggs and reproduce in 
the water in the barre ls . Goldfish eat the mos-
quitoes and wigglers readily, but the water must b e 
aerated for them to survive, and as you use up the 
water supply, then what do you do with the f ish? 
T h e goldfish are c h e a p enough that you can let 
them die and keep replacing them, but s ince I am 
soft hearted, I find myself putting a good deal of ef-
fort into maintaining the fish. A f ishpond with a 
relat ively larger sur face area makes a bet ter reser-
voir than rain barre l s if you want to use fish. How-
ever, you can never use chemica l s to kill the algae 
(green scum) in the pond b e c a u s e these w e e d 
kil lers will kill the plants that are irrigated with the 
water . 

A screen over the barre l s is a good way to keep 
the mosquitoes out, but it must be a f ine mesh, and 
it must be mainta ined to prevent holes and clogg-
ing. Other covers can be used with downspouts and 
overf low outlets if they are tight enough to keep the 
insects from entering. Inlets and outlets would re-
quire screening. 

Insect ic ides can be used to keep the mosquitoes 
from living or reproducing in the water . An ounce 
of almost any insect ic ide added to 55 gallons of 
water will kill the larvae . Malathion was one that 

was e f fec t ive , and that amount of insect ic ide had 
no ef fec t on the plants. No insect ic ide can be used 
with goldfish, even a little spray drift into the 
barre l has kil led fish of mine. 
Distilled water: Most desalinization projects use dis-
tilled water . Chemica l processes for removing salt 
seem to be expens ive and diff icult . T h e largest and 
cheapes t source of disti l led water that most of us 
have is the condensat ion water from the cooling 
coils of the air condit ioner . Sys tems can be worked 
out to use the condensat ion water for lawn water-
ing as well as for house plants, but if provisions 
w e r e not made at the time the house was built , then 
it is usually expens ive to convert the system so it 
can be used for watering. Window air condit ioners 
can be used by placing a barre l under the overf low 
and drain to col lect the condensing water . This pro-
vides good irrigation water for potted plants. 
De-ionized water: A Bryan plant store who also 
manages plants in and around bus inesses uses all 
deionized water . For most people , deionized water 
is probably impract ica l or too expens ive at this 
time, but improved methods should be developing. 
Surface water: M a n y of the salts found in well 
water are not found in sur face drainage water , 
espec ia l ly n e a r the source . At t imes this can pro-
vide a water source with a lower salt content . How-
ever, most permanent s t reams and r ivers exchange 
water with underground aqui fers and have fair ly 
high salt contents . W h e r e the watershed consists of 
lawns watered with sa l ine water , the s t reams will 
have a higher salt content than the original source 
b e c a u s e of evaporat ion to the air and dissolving 
salts from the soil. 
Shallower well water: S i n c e the salts in the well 
water are l eached from the rocks it f lows through, 
genera l ly , the d e e p e r the well , the more salt in the 
water . S o m e t i m e s a sha l lower well , or a well from 
a di f ferent aqui fer , can be found with a lower salt 
content . 

Continues on page 61 

Susceptibility to Saline Water Irrigation 
This is a subjective list of susceptibility to salt in irrigation water. It has been made from observations of plants in my own yard (Bryan 
water containing 48 ppm chloride & 188 ppm sodium), the TAMU campus (56 ppm chloride, 205 ppm sodium), and in other parts of 
the state where comparative observations could be made. It includes Wichita Falls water with 137 ppm chloride & 72 ppm sodium, 
and Wixon WSC water with 140 ppm chloride and 445 ppm sodium. 

SUSCEPTIBLE MODERATE 
American holly Windmill palm 
Sycamore (American) Washingtonia filifera 
Elm (winged, cedar, (Calif, fan Palm) 

and American) Hickory (shagbark) 
Linden Norfolk Island pine 
Ginko (Araucaria excels 
Monkey puzzle Pin oak 

(Araucaria imbricata) Black jack oak 
Rose Bois d' arc 
Sweetgum (osage orange) 
Silver maple Slash pine 
River birch Post oak 
Pecan (hickory) Loblolly pine 
White ash Cottonwood 
Buttonbush Magnolia grandiflora 

Scotts pine 

RESISTANT 
Austrian pine 
Yaupon (Ilex vomitoria) 
Citrus 
Pyracantha 
Green ash 
Ligustrum 
Japanese yew 

(Podocarpus macrophyllus) 
Chinese holly 
Avocado 
Arizona ash 
Live oak 
Chinese tallow 
Pindo palm 
Russian olive 

Siberian elm 
Agave 
Yucca 

Order within classes is from most susceptible to most resistant. Relative values are tentative. Most plants in this list are more suscepti-
ble than those listed in US DA Handbook 60, 1954. Plants in both lists are resistant in this list and of "low salt tolerance" in the Hand-
book. Listings agree with those in Dirr(1976). 
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ni t rogen: t h e ' tn t ' o f 
t u r f f e r t i l i z a t i o n p r o g r a m s 
By John R. Street, Associate Professor, Department of Agronomy, Ohio State University, Columbus, Ohio 

Turfgrass growth is dependent on maintaining an 
adequate supply of all essent ial plant nutrients as 
well as properly managing a multiplicity of other 
cultural and edaphic factors. T h e r e are at least six-
teen e l e m e n t s cons idered necessary for plant 
growth and development . Nitrogen is the essent ia l 
e lement that rece ives the most attention in turf-
grass ferti l ization programs. Nitrogen is the ele-
ment to which turfgrass is most responsive. T h e ni-
trogen content of the turfgrass plant is usually 
higher than any other essential e lement (i.e. 3-6 
percent on a dry weight basis) . Nitrogen is a very 
dynamic e lement in the soil system. T h e concentra-
tion of soil nitrogen is in a constant state of change. 
Nitrogen depletion in soils may result from leach-
ing, clipping removal, volatilization, denitrification, 
immobil izat ion, or nitrogen fixation in the latt ice 
structure of certain clays. Thus, nitrogen must be 
added to turfgrass sites on a routine basis in order 
to maintain a suff ic ient soil level for turfgrass 
growth. 

Genera l ly , nitrogen additions to the turfgrass 
system from clipping return, decomposit ion of 
organic matter, topdressing, nitrogen f ixation, and 
rainfal l are not suff ic ient to supply the needs of 
high quality turf. T h e main source of nitrogen is 
added by the applicat ion of nitrogenous fert i l izers . 
Nitrogen fert i l izer is initially added to the turfgrass 
system as ammonium (NH4+) and/or nitrate (NOs-) 
or some nitrogen carr ier that eventual ly breaks 
down to ammonium. T h e turfgrass plant absorbs 
nitrogen from the soil as e i ther ammonium or 
nitrate. Nitrate is the predominant form absorbed 
by the plant s ince ammonium is rapidly converted 
to nitrate by soil bacter ia . This biological oxidation 
of ammonium to nitrate is cal led nitr i f icat ion. 
Nitrif ication is a two-step process in which the am-
m o n i u m is c o n v e r t e d to n i t r a t e (NO2-) b y 
Nitrosomonas bacter ia and then to nitrate by 
Nitrobacter bacter ia . T h e process is temperature 
dependent and increases with soil t emperatures 
from 32°F. to an optimum range of 85-95°F. 

O n c e absorbed into the plant, nitrate can be 
stored in the cell , or reduced back to the am-
monium form. T h e storage of f ree nitrate within 
the plant cel ls results in a luxary consumption of 
nitrate (absorption of more than is used). This is 
likely an ineff ic ient use of nitrogen, espec ia l ly if 
cl ippings are removed. Nitrate must be converted 
to the ammonium form b e f o r e it can be further 
utilized by the plant. T h e reduction process (NOi-
to NFL-H) within the plant requires at least two en-
zymes (compounds that assist in the react ion) . 
Nitrate reductase is the enzyme involved in the 
conversion of nitrate to nitrite. Nitrite reductase is 
the enzyme involved in the conversion of nitrite to 

ammonium. In grasses, the reduction process 
predominant ly occurs in the shoot or fol iar portion 
of the plant, although some reduction may occur in 
the roots. T h e ammonium ion is then readi ly com-
bined into various complex organic (carbon) com-
pounds within the plant. Chlorophyll , amino acids, 
proteins, enzymes and vi tamins are among some of 
the organic compounds containing nitrogen. Pho-
tosynthesis provides the source of carbohydrates or 
organic skeletons for the nitrogen assimilat ion pro-
cesses . 

Carbohydrates produced by photosynthesis are 
the necessary precursors for the formation of 
nitrogen-containing amino acids and proteins 
which are utilized in growth processes . T h e more 
turfgrass growth, the greater is the demand for 
carbohydrate . Carbohydrate is also the key source 
of energy for maintaining all the various growth 
and physiological processes within the plant. 
Carbodydrates are broken down into carbon diox-
ide and water through a process called respiration, 
and energy is re leased . Respirat ion therefore is a 
"carbohydrate -ut i l i z ing" process. When the rate of 
photosynthesis e x c e e d s the rate of respirat ion and 
the requirement for growth, carbohydrates accumu-
late as reserves . Carbohydrate reserves are usually 
stored in the crowns, rhizomes and stolons of cool-
season grasses. Carbohydrate reserves are desir-
ab le s ince they serve as an immedia te source of 
energy and carbon skeletons for regrowth and 
recovery from defol iat ion or s tresses that may in-
jure or thin the turf. A " c a r b o h y d r a t e d e f i c i t " may 
develop when respirat ion rates are high and/or 
growth is rapid. Usual ly any factor that s t imulates 
rapid topgrowth will deple te or drain carbo-
hydrate reserves . T h e turfgrass manager should 
manipulate cultural pract ices so as to maintain an 
a d e q u a t e level of carbohydrates within the plant 
for normal as well as unusual energy and growth 
demands . In essence , the carbohydrate status of 
the plant ref lects the energy status of the plant. 

Nitrogen fert i l ization has a def ini te e f fect on the 
carbohydrate status of turfgrasses. Nitrogen ap-
plicat ions favor turfgrass growth. As nitrogen rates 
are increased, usually more topgrowth is produced. 
M o r e topgrowth results in the use of more car-
bohydrate . Physiologically, under rapid growth 
conditions shoots take priority over roots and 
rhizomes for ava i lab le carbohydrate . Shoot growth 
will usually cont inue to respond to higher nitrogen 
levels causing a distinct suppression in root growth 
and other growth processes . 

T h e s e e f fec ts are well i l lustrated from a fert i l iza-
tion study evaluating the response of a Merion 
Kentucky bluegrass sod to incrementa l rates of ni-
trogen (Table 1) (3). Higher nitrogen rates resulted 
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in an increase in clipping yield (topgrowth) and ni-
trogen c o n t e n t of c l ippings . In c o n t r a s t , sod 
strength (a ref lect ion of root and rhizome growth) 
and rhizome weight d e c r e a s e d at the higher nitro-
gen levels . Thus, when most of the plant 's car-
bohydrate was directed toward producing shoot 
growth, root growth and other plant growth pro-
cesses suf fered accordingly. Agronomists well 
recognize that a plant is no bet ter than the root 
system that supports it. 

Research has shown that a cons iderab le amount 
of root initiation and root growth of cool-season 
grasses occurs in the spring (2). L ibera l nitrogen 
fert i l ization in the spring will have a tendency to 
restrict root growth. T h e turfgrass plant will go into 
the summer with a shorter root system than w h e r e 
moderate rates of nitrogen fert i l izer are used. 
Fur thermore , high amounts of nitrogen will in-
c r e a s e topgrowth and increase the need for more 
f r e q u e n t m o w i n g in the s p r i n g . T h e r a p i d 
topgrowth may result in the removal of large 
amounts of cl ippings at each mowing. T h e removal 
of excess foliage (i.e. more than a third of the 
foliage at any one mowing) is known to retard both 
til ler and root development . Thus, mismanagement 
of nitrogen during the spring can have a dramat ic 
e f fect on the root system under the turfgrass going 
into the summer . 

Liberal nitrogen fert i l ization also causes a lush, 
succulent plant growth that is charac ter ized by 
d e c r e a s e d cell wall and cutic le thickness, in-
c reased cell size, and an increased level of plant 
tissue hydration. T h e thinner plant cell wal ls are 
most l ike the result of more rapid plant growth and 
the production of condition increases the severi ty 
of plant disease and lowers the hardiness of the 
plant to heat, cold, and drought. Lush, succulent 
t i s s u e a l s o c o n t a i n s h igh c o n c e n t r a t i o n s of 
nitrogen-rich storage compounds. T h e nitrogen-
rich compounds accumulate in guttation fluid (leaf 
exudates) . T h e guttation fluid serves as an ideal 
medium for the e n h a n c e m e n t of many turfgrass 
diseases . Thus, mismanagement of nitrogen in the 
spring can take the plant into the s u m m e r in a soft 
growth condition in which it is more v u l n e r a b l e to 
disease, heat , and drought. 

Liberal nitrogen fert i l ization is known to in-

Table 1. Nitrogen treatment effects on a Merion Ken-
tucky bluegrass sod (3). 

c r e a s e the severi ty of Pythium, brown patch, 
Fusarium blight, str ipe smut, snow mold, and 
H e l m i n t h o s p o r i u m ( l e a f s p o t ) d i s e a s e s (5) . 
Leafspot, a ser ious disease of both Kentucky blue-
grass and bentgrass in the midwest , is much more 
ser ious at high nitrogen levels , espec ia l ly in the 
spring. Kentucky bluegrass var ie t ies l ike Park, 
K e n b l u e , and Del ta a r e v e r y s u s c e p t i b l e to 
leafspot . M a n y lawns and older turfgrass a reas 
have been es tabl ished to these common-type Ken-
tucky bluegrass variet ies . R e s e a r c h at the Univer-
sity of I l l inois (4) has shown the inc idence of 
Fusar ium blight in the s u m m e r to be greater with 
increasing nitrogen application rates in the spring. 
Niigget, Mer ion , Fylking, and Pennstar w e r e highly 
suscept ib le to the disease when more than a total of 
two pounds of soluble nitrogen per 1,000 ft. was ap-
plied in the spring. Kenblue was a f fec ted by the 
disease at all the ferti l i ty levels . This information 
lends support to moderate levels of nitrogen ferti l-
izer in the spring. It more spec i f ica l ly suggests a 
cri t ical limit of no more than two pounds of total 
soluble nitrogen in the spring. 

L ibera l nitrogen fert i l ization is also crit ical dur-
ing the s u m m e r (1). As seasonal temperatures in-
c r e a s e , p h o t o s y n t h e s i s of c o o l - s e a s o n g r a s s e s 
d e c r e a s e s and respirat ion increases . As ment ioned 
e a r l i e r , c a r b o h y d r a t e s a r e c o n s u m e d during 
respirat ion. Respirat ion is known to increase with 
increasing nitrogen fert i l i ty levels . Thus, during 
periods of high temperature , l ibera l nitrogen fertil-
ization may reduce carbohydrate reserves due to 
rapid growth and high respirat ion. Additional 
stress may result from lower photosynthetic rates. 
B e c a u s e carbohydrates are produced at a slow rate 
and respirat ion is high during the summer , nitro-
gen should be appl ied at low rates for cool-season 
grasses. 

Nitrogen is a n e c e s s a r y component of turfgrass 
fert i l ization programs. High quality turf exhibit ing 
a c c e p t a b l e g r e e n c o l o r and d e n s i t y r e q u i r e s 
per iodic applicat ion of nitrogen. Nitrogen how-
ever , is f requent ly r e f e r r e d to as the " T N T " of turf-
grass fert i l ization programs. It can be just as 
detr imental as benef i c ia l , if mismanaged. Proper 
timing and rate of applicat ion are important in suc-
cessful long-term programs. Always r e m e m b e r ! 
G r e e n e r is not a lways bet ter . A happy medium 
must be met be tween agronomics and aesthet ics . 

WTT 
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Annual Nitrogen 
Clipping Content 

Nitrogen Yield in Sod 
Rate (dry wt.) Clippings Strength Rhizomes 

Ib/A/month Ib/A % lb to tear grams 
0 463 3.0 146 99 

15 1807 3.3 188 89 
30 2555 3.6 130 120 
60 5676 4.5 97 43 

120 8447 5.4 67 14 
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c h a r a c t e r i s t i c s o f w a t e r 
s o l u b l e n i t r o g e n f e r t i l i z e r s 
By Roger Funk, Vice President of Research and Development, Davey Tree, Kent, Ohio 

Nitrogen is the keystone of a lawn fert i l ization pro-
gram, and both soluble and slowly soluble sources 
are avai lab le to the turfgrass industry. So luble ni-
trogen fert i l izers are less expens ive than the slowly 
soluble sources but, in general , have a higher b u m 
potential and are more l ikely to be lost through 
leaching and volati l ization. T h e s e risks can be 
minimized, however , if the contributing factors are 
understood. 

Fertilizer burn 

Fert i l izers contain salts that are s imilar to table 
salt (sodium chloride) except that fert i l izer salts 
contain the e lements essent ia l for plant growth. 
W h e n salts dissolve in water , they dissociate into 
posit ively and negatively charged ions, and it is in 
this form that nutrients are absorbed by plant 
roots. So luble fert i l izers are in the salt form when 
applied to turfgrass, which accounts for their im-
mediate avai labi l i ty for absorption. S lowly soluble 
fert i l izers may contain some soluble salts, but most 
of the nutrient salts are r e l e a s e d over a period of 
time as the slowly soluble fert i l izer is hydrolyzed 
or decomposed in the soil. Thus, a m a j o r d i f f e r e n c e 
b e t w e e n soluble and slowly soluble fert i l izer is the 
r e l e a s e rate of the nutrient salts. 

Sal ts dissolved in soil solution i n c r e a s e the os-
motic pressure that governs the flow of water 
across a root cell m e m b r a n e . Water a lways moves 

through a cel l m e m b r a n e from the side that has the 
lowest osmotic pressure to the side that has the 
highest pressure . S i n c e root cel ls act ively absorb 
nutrient salts, the osmotic pressure of the cell sap is 
normal ly higher than that of the surrounding soil 
solution — and water is absorbed into the root 
tissue. This process, in fact , is how plants absorb 
water . However , if e x c e s s fert i l izer salts in the soil 
solution i n c r e a s e the osmotic pressure above that 
of the cel l sap, water is drawn out of the roots, and 
the resultant in jury is termed " fer t i l i zer b u r n . " 
Symptoms of fert i l izer burn r e s e m b l e those of 
drought in jury s ince, in both cases , the immedia te 
problem is lack of water in the plant. 

T h e relat ive tendency of a fert i l izer to r e l e a s e 
salts and increase the osmotic pressure of the soil 
solution is measured by the salt index. T h e higher 
the salt index value, the greater the tendency of a 
fert i l izer to increase the osmotic pressure and the 
greater the burn potential . T h e salt indexes of com-
mon soluble nitrogen fert i l izers are listed in T a b l e 
1, which also compares the adjusted salt indexes , 
based upon the total nutrient content . 

Environmenta l factors such as temperature , 
humidity, and soil moisture also af fect the burn 
potential of a fert i l izer . As the air temperature in-
c r e a s e s and as the humidity decreases , the water 
r e q u i r e m e n t of plants increases . B e c a u s e of the in-
c r e a s e d water r e q u i r e m e n t s for plants, the level of 
soluble salts in soil solution that is " s a f e " during 

Table 1. Solubility and Salt Indexes of Soluble Nitrogen Fertilizers 

Primary analysis Total Adjusted 
(percent) plant Salt salt 

Fertilizer Formula N P i Os K J O food" indexb index' Solubility'1 

ammonia NHa 8 2 . 0 8 2 . 0 4 7 . 1 5 7 . 4 9 0 

urea H 2 N C O N H 2 4 6 . 0 — — 4 6 . 0 7 5 . 4 1 6 3 . 9 6 7 

ammonium nitrate NH4NO3 3 3 . 5 — — 3 3 . 5 1 0 4 . 7 3 1 2 . 5 1 1 8 

ammonium sulfate (NhUhSCh 2 1 . 0 — — 2 1 . 0 6 9 . 0 3 2 8 . 6 7 1 

sodium nitrate NaNOa 1 6 . 0 — — 1 6 . 0 1 0 0 . 0 6 2 5 . 0 7 3 

calcium nitrate Ca(NOa)2 1 5 . 0 — — 1 5 . 0 6 5 . 0 4 3 3 . 3 1 3 4 

potassium nitrate KNOa 1 3 . 0 — 4 6 . 0 5 9 . 0 7 3 . 6 1 2 4 . 7 1 3 

monoammonium phosphate NH4H2P04 1 1 . 0 4 8 . 0 — 5 9 . 0 2 9 . 9 5 0 . 7 4 3 

diammonium phosphate (NH4)2HP04 1 8 . 0 4 6 . 0 — 6 4 . 0 3 4 . 2 5 3 . 4 2 5 

ammonium polyphosphate NH4PO3 1 0 . 0 3 4 . 0 — 4 4 . 0 2 9 . 9 e 6 7 . 9 — 

(liquid form) 

"Percent N + percent P-Or, + percent KjO (primary analysis). 
bRader, L. F., Jr., et al. 1943. Soil Science 55(3):201-18. 
cSalt index per unit of plant food = (2) x 100/( 1 ). 
dParts in 100 parts pure water at 32° F. 
eTVA. 



cool, humid w e a t h e r may cause burn in jury during 
periods of warm w e a t h e r or low humidity or both. 

Soil moisture is a m a j o r factor in determining the 
fer t i l izer ' s potential to burn. If the soil is re lat ively 
dry, a fert i l izer will have a greater e f fec t on in-
creasing the osmotic pressure of the soil solution. 
Conversely , if the soil is saturated, the fer t i l izer 
salts will disperse and the osmotic pressure will 
n o t i n c r e a s e g r e a t l y . I n a d d i t i o n , t h e 
évapotranspirat ion of water will he lp cool the 
plant and raise the humidity n e a r the soil sur face , 
e f fec t ive ly reducing the plant 's water r e q u i r e m e n t . 

Leaching 

Nutrient leaching is the removal of soluble fert i l -
izers from the root zone by the downward percola-
tion of water . Most of the soluble fert i l izer nitrogen 
will be present in one or more of three forms: am-
monium (NH.» + ), ni trates (NCb—), and urea (CO 
(NHI)I ) . 

Ammonium is water soluble , but the strong 
a t t r a c t i o n b e t w e e n t h e p o s i t i v e l y c h a r g e d 
ammonium ion and the negative sites on c lay 
minera l s and soil organic matter prevents leaching. 
A m m o n i u m , h o w e v e r , is r a p i d l y o x i d i z e d to 
nitrates when the soil t emperature is above 50°F. 

Nitrate is a negatively charged ion and, as such, 
is readi ly l eached b e c a u s e it does not bind to soil 
part ic les . Leaching of nitrate from the rooting zone 
is a much greater problem in coarse- textured soils. 
R e s e a r c h has shown that nitrate may be l e a c h e d 
about 1 inch of rainfal l for each inch of ra infal l in 
c lay loam soils to 2.5 inches for each inch of ra infal l 
in sandy loam soils. 

U r e a fert i l izer is readi ly soluble when it is first 
appl ied to the soil, but when it changes to am-
monium it is held by clay and humus is a form that 
is readi ly ava i lab le to plants. U n d e r favorab le tem-
perature and moisture conditions, urea hydrolyzes 
to ammonium c a r b o n a t e and then to nitrate within 
less than a week. 

Volatilization 

Volati l izat ion involves the convers ion of nitro-
gen to ammonia gas, which is lost to the at-
mosphere . This process is favored by a lkal ine soils, 
dry soils, soils with a low exchange capacity , and 
w a r m t e m p e r a t u r e s . W h e n c o n d i t i o n s f a v o r 
volati l ization, 25 percent or more of the appl ied ni-
trogen may be lost to the a tmosphere . 

W h e n a m m o n i c fer t i l izers and urea are p laced in 
the soil, the ammonia gas that they r e l e a s e is held 
by the soil part ic les . However , when urea or am-
monic fer t i l izers are placed on top of the soil, the 
re leased ammonia does not have the c lay or mois-
ture to hold it from being partly volati l ized. 

All of the charac ter i s t i cs of nitrogen fer t i l izers 
should be cons idered when a turf fert i l ization pro-
gram is p lanned. If the mater ia ls are appl ied prop-
er ly for the existing soil and environmenta l con-
ditions, soluble nitrogen fer t i l izer can be just as ef-
fect ive as slowly soluble sources in providing the 
turfgrass plant with the nitrogen it requires . WTT 
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l o n g t e r m f ie ld p e r f o r m a n c e 
o f n i t r o g e n f e r t i l i z e r s 
By Don Waddington. Department of Agronomy, Pennsylvania State University, University Park. PA 

More complete information can be obta ined to 
charac ter ize nitrogen (N) sources or N ferti l ization 
p r o g r a m s if long- term s t u d i e s a r e used . T h e 
residual e f fec ts of s low-re lease N sources are of 
part icular importance in such studies. " L o n g - t e r m " 
is not def ined in this presentat ion b e c a u s e assign-
ing an exact t ime or minimum time would be dif-
ficult. Certainly, making observat ions or collect ing 
results from a single applicat ion or during a single 
season could be considered short-term. Depending 
on the type of information desired, various lengths 
of time would be needed to obtain meaningful data 
from long-term studies. 
Field Observations 

Continued use of an N source or N fert i l izer pro-
gram has produced sat isfactory turf for many turf 
managers . Although individuals may not agree on a 
" b e s t " N source or N program, many have stuck 
with pract ices that work for them. It should be com-
mon knowledge that long-term use of act ivated 
sewage sludge (in part icular , Milorganite) has 
proven successful . Also, continued use of ureaform 
or IBDU has given good results. Sul fur-coated urea, 
a relat ive n e w c o m e r to the family of s low-re lease 
N sources, has not been ava i lab le long enough to 
have had years of use on turfgrass like these other 
sources, but I am confident that long-term use of 
this product will also be favorable . Use of soluble 
N sources and various combinat ions of soluble and 
s low-re lease sources in mixed fert i l izers have also 
given good long-term results. This is not to say that 
all mater ia ls will work in all situations, but instead 
that many people have se lec ted a program that 
works under their conditions. W e also have turf 
managers who are continual ly changing their ferti l-
izer program for one reason or another . T h e i r 
reasons are var ied: N sources may not do what they 

expected, sa lesmen may sell them on the merits of 
another fert i l izer , cost may be a deciding factor, or 
they may be searching for that p a n a c e a that will 
cure all their turf's ills. 

Now, back to those who have stuck with one pro-
gram, p e r h a p s making m i n o r a d j u s t m e n t s as 
needed. How do they know that a di f ferent pro-
gram or N-source would not have worked bet ter? 
Usual ly they do not know for sure. However , if a 
person has a program that works, he is best advised 
to stick with it. Most turf managers are not in a 
position to evaluate severa l N sources or programs 
at one time. Compar isons among N treatments are 
usually left to the turf r e s e a r c h e r . 
Long-Term Research 

In research studies severa l N sources or fertil-
izer programs can be observed at one time. T h e 
longer a study is conducted, the more can be 
learned concerning the e f fec ts of a treatment . 
Long-term studies are also va luable for providing 
m i n e the r e s i d u a l e f f e c t s of s l o w - r e l e a s e N 
sources, which are often inef f ic ient in the first 
years of use. Even if residual e f fec t s are not of ma-
jor importance , it is a good idea to obtain data from 
s e v e r a l growing s e a s o n s , w h i c h can p r o v i d e 
dif ferent w e a t h e r patterns or d isease pressure . 
Longterm studies are also va luab le for providing 
information on responses such as turfgrass spec ies 
c o m p e t i t i o n , w e e d e n c r o a c h m e n t , d i s e a s e in-
c idence , and thatch development when these 
r e s p o n s e s a r e d e s i r e d . H o w e v e r , in s t u d i e s 
designed with N-source evaluat ion as the pr ime ob-
ject ive , it is best to minimize the e f fec ts of things 
such as spec ies changes, weeds , and diseases . T h e 
r e s e a r c h e r l ikes to know for sure that responses 
such as slow growth, poor color, and thin turf are 
related direct ly to the avai labi l i ty of N from an N 

Nitrogen Source Test on Merion After Seven Years 

Treatment Average clipping yields 

Material (lb. N/1,000 ft ) App i / 1966 1967 1968 1969 1970 1971 1972 

(grams) 
IBDU 5 2 72 121 116 108 122 94 98 
Ureaform 5 2 46 68 82 90 120 75 103 
Urex 5 2 102 109 103 106 124 85 100 
ADM 5 2 103 129 116 125 135 105 118 
Milorganite 5 3 69 87 89 88 106 67 96 
Urea 3 9 76 96 80 74 91 67 82 

'Number of equal applications to obtain annual rate of N shown. 
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source rather than being due to a turf disease or a 
shift in species composition. 

Turf stands developed in long-term N research 
studies provide sites with known histories. These 
areas can then be used for other research subjects 
such as physiological responses to various stresses, 
soil test calibration, diseases, and weeds. 

Perhaps the greatest deterrents to and disadvan-
tage of long-term studies are time and cost. One may 
wonder about the value of studies involving ex-
perimental materials that never reach the market. 
However, it is better that these materials are 
dropped after research rather than being dropped 
after they have been passed onto the public with-
out adequate testing. 

Representatives of a few companies want to 
make decisions after one season's results. At the 
university level we feel that long-term research 
gives us a much better basis for our opinions and 
extension recommendations. Representatives of 
other companies agree with this philosophy, and 
they often provide grants to help support these 
studies. 

Results from Long-Term Research 

P e r h a p s the bes t a r g u m e n t for long- term 
research can be provided by comparing initial 
results with those obtained later in an experiment. 
The results given here were obtained in studies at 
Penn State. 

Lawn Fertilizer Test. Milorganite and ureaform 
were included in a test with various lawn fertil-
izers having lower amounts of water-insoluble ni-
trogen. In treatments in which 2 pounds of N per 
1,000 square feet were applied in spring and fall for 
two y e a r s , M i l o r g a n i t e and u r e a f o r m gave 
relatively low yields and color response in the first 
year. The greatest response was obtained in the 
first year by fertilizers having lower amounts of 
water-insoluble N. By August of the second year, 
prior to fall fertilization, the best color was found 
on plots fertilized with these two N sources. Fertil-
izer was not applied in the third year, but clipping 
weights were taken for 13 weeks beginning in late 
April and ending in mid-July. The good residual ef-
fects of Milorganite and ureaform, and also of 
Scott's 23-7-7, were quite apparent in the third 
year. 

N Source Test on Merion Kentucky Bluegrass. 
Eight N sources were used to fertilize Merion blue-
grass for 7 years. Nitrogen recovery in the clippings 
was calculated for the first 2 years. The inef-
f iciency of Milorganite and Uramite (ureaform) 
was striking. Urex (a urea-paraffin matrix), ADM 
(plast ic coated urea) , and urea had higher 
recoveries. 

The study was continued for 5 more years. To cut 
expenses, nitrogen analyses of clippings were dis-
continued. However, clipping yields, which give 
almost as good an indication of N use by the grass, 
w e r e cont inued. Average fresh-weight yields 

showed that 3 pounds of N from urea produced 
greater yields than 5 pounds of N from IBDU in the 
first year and more than 5 pounds of N from 
ureaform and Milorganite in the first two years. 
The residual effects of IBDU were noted in the 
second year, but with ureaform and Milorganite it 
took longer for the response to reach that obtained 
from other sources. 

In the summer of 1973, tests for soil N, turf color, 
and cl ipping yield showed that the greatest 
res idual e f f ec t was obta ined from ureaform. 
Milorganite and IBDU ranked second and third. 

At least two findings in this research tie in with 
the actions of turf managers. First, the slow start 
from ureaform has been the reason for their drop-
ping it from consideration after short-term use. 
S e c o n d , l o n g - t e r m u s e r s of u r e a f o r m and 
Milorganite have been able to reduce application 
rates as residual N has built up. Occasionally we 
hear of superintendents drastically reducing N 
rates and still maintaining adequate turf. If a man 
who has been using 6 or 8 pounds of N per 1,000 
square feet can successfully drop to 3 pounds of N, 
it may be because of the N reserves that have ac-
cumulated in the soil. 

Evaluation of Sulfur-Coated Urea Formulations. 
Not all sulfur-coated ureas are the same. Different 
coating methods and thicknesses are used during 
their manufacture. A study was started in 1974 to 
evaluate five TVA formulations and Gold N, a pro-
duct of ICI in England. Spring applications of 4 
pounds of N per 1,000 square feet were made. In-
itial response decreased as the coating weight of 
the material increased. Response was also slower 
when a sulfur-only coating rather than a sulfur-
plus-wax coating was used. We thought that the 
slower releasing materials would come on during 
the fall. They did not. Then we thought that 
perhaps the residual effects would show the next 
spring. They did not. We applied 4 pounds of N 
again in 1975, expecting that we would observe 
some residual response if we continued for another 
year. It did not happen. In May of 1976, we sampled 
the plots for residual sulfur-coated urea and found 
as much as 37 percent of the applied material still 
there. We applied another 4 pounds of N that 
spring. Still no striking residual effect occurrred. 
We sampled for residual pellets that fall, again in 
1977, and twice in 1978. No more fertil izer was ap-
plied after 1976. 

The dif ference in residual N release over a two-
year period (11/76 to 11/78) was as high as 2.5 
pounds of N per 1,000 square feet. However, no 
visual effects from residual N were noted during 
this time. The first visual effect noted was in 
August of 1979, when SCU-17 treated plots had sig-
nificantly less dollar spot and better color than 
Gold N plots. The slight di f ferences observed at 
this time were not significant. Additional studies 
are now being conducted to characterize the 
release of N from different N sources. WTT 
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ureaform: f i r s t syn the t i c 
s l o w re lease f e r t i l i z e r 
By John T. Hays, Research and Product Development Specialist, Boots Hercules Agrochemicals Co., Wilmington, Delaware 

Fert i l izers based on the reaction of urea with 
formaldehyde have b e e n known for a long t ime. 
Solutions containing urea and formaldehyde w e r e 
marketed by the du Pont Company in 1939. T h e 
pioneering work on the solid condensate was done 
by Dr. K.G. Clark of the U.S . Department of Agri-
culture (USDA), as reported in publ icat ions begin-
ning in 1946. He coined " u r e a f o r m " for this pro-
duct, and this name s e e m s to us to be far p r e f e r a b l e 
to " u r e a - f o r m a l d e h y d e " to d i s t i n g u i s h the 
odorless, s table fert i l izer from the noxious urea-
formaldehyde resins made with a large excess of 
formaldehyde . T h e r e is no free formaldehyde in 
u r e a f o r m (as e x e m p l i f i e d by N i t r o f o r m s low 
r e l e a s e f e r t i l i z e r ) , a n d it c a n n o t l i b e r a t e 
formaldehyde under use conditions. 

M a n u f a c t u r e of solid ureaform was begun by the 
du Pont Co. and the Nitroform Corporation in the 
mid-1950's. Hercules purchased the Nitroform 
Corp. in 1960 and marketed Nitroform slow r e l e a s e 
fert i l izer until ear ly this year, when Boots Hercu les 
Agrochemica ls Company (formed jointly by Her-
cules Incorporated and the English firm Boots) took 
over marketing this product. Du Pont has discon-
tinued manufacture , so Nitroform slow r e l e a s e fer-
til izer is the only solid ureaform manufac tured in 
this country at present . O .M. Scott util izes urea-
formaldehyde solutions in the manufac ture of 
mixed fert i l izer , but these products are technica l ly 
not ureaforms. 

In addition to designating ureaform as the 
" o l d e s t " synthet ic source of slowly ava i lab le nitro-
gen, we might add that it is also the longest lasting 
(in the agronomic sense) . 

U r e a f o r m s a n d n a t u r a l o r g a n i c s u n d e r g o 
decomposit ion by soil microorganisms to form am-
monia (ammonif icat ion) , which may be converted 
to nitrate (nitrif ication). Var iab les , such as temper-
ature, soil pH, and aerat ion have a great e f fec t on 
these react ions. T h e microbiological react ions are 
less sensi t ive to part ic le size and soil moisture. 
Genera l ly , conditions that favor plant growth also 
favor microbiological react ions. 

Quality factors 

According to the " S p e c i a l t y Fert i l izer Label ing 
F o r m a t " proposed by the Amer ican Associat ion of 
Fert i l izer Control of f icals and widely adopted: 
" W h e n a fert i l izer infers or connotes that the nitro-
gen is slowly avai lab le through use of organic, 
organic nitrogen, ureaform, longlasting, or s imi lar 
terms, the guaranteed analysis must indicate the 
percentage of water- insoluble nitrogen in the 
m a t e r i a l . " 

Unfortunate ly , speci f icat ion of minimum WIN 
and its source , which is all that is required by the 
label ing format, gives no indication of agronomic 
avai labi l i ty ; a fert i l izer can appear to be of high 
quali ty on the basis of its WIN but be of little value 
b e c a u s e of low a v a i l a b i l i t y . In the c a s e of 
ureaforms, solubil ity determinat ions can be used 
to ca lculate the Activity Index (AI), which gives an 
indication of agronomic avai labi l i ty . 

Ureaform Specifications 

T h e spec i f icat ions for commerc ia l Nitroform 
ureaform fert i lzer a r e : 

Total nitrogen—38.0 percent (minimum) 
WIN—27.0 percent (71 percent of 38 percent total 

nitrogen) 
AI—40 (minimum) (percent WIN soluble in hot 

water) 
T h e AI thus supplements the WIN determinat ion 

by indicating the percentage of the WIN that is 
readi ly ava i lab le (soluble in hot water) . T h e AI 
does not give the complete picture : it gives no 
measure of the cold water -so luble fract ion, and it 
does not indicate the avai labi l i ty of the fraction in-
soluble in hot water . Neverthe less , an AI of 40 in 
the normal WIN range will assure avai labi l i ty of a 
m a j o r portion of the ureaform. 

T h e solubil i ty approach is not direct ly useful for 
other types of slowly ava i lab le fert i l izers . For 
sulfur-coated urea, dissolution rate or coating 
thickness is needed to indicate avai labi l i ty . For 
IBDU, part ic le size and soil moisture content are 
needed. For natural organics, the permanganate 
value is of some use. 

Rate of Release—Nitrification Studies 

When a fert i l izer containing organic nitrogen is 
incubated with soil, micro-organisms in the soil 
convert the nitrogen to ammonia . Under favorable 
condit ions (near neutral pH, adequate aerat ion) , 
the ammonia formed is quickly oxidized by soil 
bacter ia to nitrate (nitr i f ication). M e a s u r e m e n t of 
the nitrate produced under careful ly control led 
condit ions is thus a good laboratory indication of 
the rate of r e l e a s e of nitrogen from ureaforms and 
other organic nitrogen fert i l izers . 

We have found the nitrif ication method to of fer a 
good qual i tat ive basis for comparison of slowly 
ava i lab le nitrogen fert i l izers . General iz ing from a 
large n u m b e r of laboratory e x p e r i m e n t s at 86° F 
(30° C), we arr ive at the following pro ject ion of 
r a t e of n i t r o g e n r e l e a s e f r o m c o m m e r c i a l 
Nitroform ureaform. 



This pattern al lows applicat ion of a relat ively 
large amount of nitrogen in a single applicat ion, 
provides gradual r e l e a s e for up to 24 weeks , and 
leaves a portion for carry-over and utilization in 
the next growing season. To get an ear ly response 
c o m p a r a b l e to that from a soluble source , it is nec-
essary to apply more ureaform nitrogen initially, or 
as is f requent ly done, to add a soluble source along 
with the ureaform. 

Product Grades Available 

Nitroform ureaform is ava i lab le in both granular 
and powder forms. T h e granular form, Blue Chip 
nitrogen fert i l izer , is designed for direct appl ica-
tion in mechanica l spreaders . It is also used in 
b a l a n c e d fert i l izer (N,P,K). 

Powder Blue nitrogen fert i l izer is the powder 
form. It is well suited for use in l iquid-applicat ion 
equipment . O n e gallon of water will carry 1 pound 
of Powder Blue in a power sprayer . S c r e e n s should 
be removed from the spray system to avoid clogg-
ing, and a nozzle with a large or i f ice (9/64 inch or 
larger) should be used. Other fert i l izer mater ia ls 
(P,K) normally applied in liquid form can be used 
along with Powder Blue as desired. 

Another advantage of applying the powder form, 
in addition to its ready applicat ion in water suspen-
sion, is that it is somewhat more readi ly ava i lab le 
than the granular form. Our nitr i f ication data have 
indicated that the powder re leases 1.3 to 1.65 t imes 
as fast as the granular . 

Recommended amounts 

On fairways, lawns and other s imilar turf areas , 
applicat ion of 10 to 15 pounds of Nitroform fertil-
izer per 1,000 square feet or 400 to 600 pounds per 
a c r e is r e c o m m e n d e d . Spl i t a p p l i c a t i o n s a r e 
pre fer red with the heaviest applicat ion at the most 
important phase of the growth cycle . For cool-
season grasses (bluegrass, fescue and bent) apply 
2/3 in the fall and V3 in the spring. For warm-season 
g r a s s e s ( b e r m u d a , zoys ia , c e n t i p e d e , and St . 
Augustine) apply 2A in the spring and Vs in the fall. 
For s e e d b e d applicat ion, the year ' s supply is 
worked into the top 2 to 4 inches of soil. 

On bentgrass greens, three appl icat ions of 7 to 10 
pounds of Nitroform fert i l izer per 1,000 s q u a r e feet 
are r e c o m m e n d e d : the first in ear ly spring, the 
second in ear ly summer , and the third in ear ly fall . 
A fourth applicat ion at half this rate may he 
needed in mid-summer until the residual nitrogen 
has built up. For s e e d b e d applicat ion on average-
size greens, use 25 pounds of Nitroform fert i l izer 
worked into the top 3 inches of soil. 

A striking feature of these recommendat ions is 
the re lat ively large amounts of nitrogen used in a 
s ingle a p p l i c a t i o n . T h u s 10 to 15 p o u n d s of 
Nitroform fert i l izer (3.8 to 5.7 pounds of actual ni-
trogen) is routinely put on turfgrass and other 
plants in a single applicat ion. Contrast these 
amounts with those of soluble fert i l izer , w h e r e the 
rule of thumb is to use no more than 1 pound of ni-
trogen per 1,000 square feet in a single applicat ion 
and then to take the precaut ion of watering it in. 

WTT 
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Model T-95 118 HP, trenches to 108" 

Exclusive dealer territory available now! 

V 
Seaman Company 
A unit of Stowell Industries 
P.O. Box 25331 Milwaukee, Wl 53225 

Telephone: 414/781-8900 TWX: 910-262-1188 

Write 104 on free informat ion card 
2068 

S P R A Y I N G S Y S T E M S CO. Teejek 
S P R A Y N O Z Z L E S 
AND A C C E S S O R I E S 

SPRAY BOOM 
CONTROL VALVES, 

PRESSURE 
RELIEF VALVES 

j . i 
- -S 

Vari Spacing, Split 
Eyelet and Hose 
Shank BODIES and 
NOZZLES 

SPRAY GUNS 

Over 800 
INTERCHANGEABLE SPRAY TIP TYPES AND CAPACITIES... 

tapered edge, even and wide angle flat spray . . . hollow 
and full cone . . . disc type hollow and full cone . . . and 
flow regulators. The most complete line for spraying 
herbicides, insecticides, fungicides, liquid fertilizers and 
foam solutions. All materials. For complete information 
write for Catalog 36 ... and for foam sprayingA 

ask for Data Sheets 13602 and 13626. 

OPRAY1NG SYSTEMS CO. 
North Ave. at Schmale Rd., Wheaton, III. 60187 
Telephone: 312 665-5000 / Telex No. 72-8409 

P R O M P T S H I P M E N T F R O M STOCK 
Write 126 on free informat ion card 

JUNE 1980/WEEDS TREES & TURF 43 



With Exhalt 800 
78% of your fungicide 
is still working 
even after a 
2-inch rain... ^ 



Percentage of fungicide retained after rains, 
Exhalt 800 versus Brand X: 

See how Exhalt 800's encapsulating action 
guards against costly fungicide wash-off: 
This test with Exhalt 800 shows 78% 
of fungicide was still intact after 
a 2-inch rain. Even after 5 inches 
of moisture, 60% was still in place. 

We're painfully aware that you may 
be d isenchanted w i th spreader -
stickers, so we want to emphasize 
that Exhalt 800 is not a spreader-
s t i c ke r . Rather it is a Sticker-
Extender, and there's a wor ld of 
difference! 

The spreader part of a spreader-
sticker is a detergent that actually as-
sists in wash-off. Exhalt 800, on the 
other hand, has a unique encapsu-
lating action that causes fungicide to 
resist wash-off. 

Simply stated: Spreader-Stickers 
assist wash-off; Exhalt 800, a unique 
Sticker-Extender, resists wash-off. 

Defies Rain 
To illustrate its clinging power, 

let's suppose you have added Exhalt 
800 to your fungicide and treated 18 
greens. An hour later a dark, men-
acing cloud rolls in; in the next 45 
minutes it dumps two inches of rain 
on your treated greens. What now? 

Obviously, some of your treatment 
is washed away. But the silver lining is 
. . . some 78% of it is still in place and 
working. Thanks to Exhalt 800's 
unique encapsulat ing power, you 
won't have to repeat the whole costly 
process again tomorrow. 

Even in arid regions plagued with 
occasional fungus f lare-up, Exhalt 
800 pays. It lets you spray and, after 
an hour, irrigate. With no more worry 
about losing your greens to either 
fungus or drought. 

The Exhalt 800 difference 
Unlike spreader-stickers that wash 

off with the first rain, Exhalt 800 (a 
sticker-extender) clings with encap-
sulat ing power. It's an extremely 
sticky, flexible, fabric-like protector 
that encases every fungicide particle, 
keeping it in place and working de-
spite rainfall. 

A closer look at Exhalt 800's 
unique encapsulating action: 

One miniscule 
fungicide particle, 
greatly magnified. 
Countless millions 
of such particles in 
water become the 
spray solution. 

Exhalt 800 enters 
spray tank 
Hydrophobic 
(repelled by water), 
it breaks into myriad 
of tiny droplets and 
attaches to 
fungicide. 

Tiny Exhalt 800 
droplets form a 
porous "fabric" that 
encapsulates every 
fungicide particle, 
causing it to cling to 
turf or foliage. 

To get a clear picture of Exhalt 
800's superior i ty, study the chart 
above. This test, important though it 
is, is just one of many. Our files hold 
much other massive evidence of Ex-
halt 800's un ique encapsu la t ing 
power: the field-test data from many 
leading universities (test results avail-
able on request). 

While Exhalt 800 is used extensive-
ly on turf, it also is registered for use 
with insecticides for trees and orna-
mental shrubs. In every use, it lets 
plants "breathe," grow and develop 
normally. It's economical and easy to 
use. 

Exhalt 800 is effective with most 
brands of wettable-powder and flow-
able fungicides, including Gordon's 
D y m e c 50™, F o r m e c 80™, and 
Topmec 70W™. 

Try Exhalt 800 now 
The evidence is clear and over-

whelming — Exhalt 800 doesn't cost, 
it pays. Don't you owe it to yourself 
and your greens committees to give it 
atr ial? One gallon will prove i t toyou. 
If your distributor doesn't have Exhalt 
800, or if he's out of reach, order a trial 
gallon direct from us. Send a check 
for $28, we'll rush a gallon postpaid. 
Send to PBI/GORDON Corporation, 
P.O. Box 2276, Kansas City, Kansas 
66110. 

PROFESSIONAL TURF PRODUCTS 
p b l / c o R d o n 

c o p p o n a t l o n 

R 3 0 0 SOUTH THIRD STREET 
P O BOX 2 2 7 6 
KANSAS CITY. KANSAS 66110 
91 3-342-078O 

Chart shows how Exhalt 800 resisted wash-off in a lab-
oratory test. Spray coatings were applied to glass 
panels and dried 10 minutes at approximately 70° F. Re-

tention after erosion by rain was measured by solvent 
stripping the panels and determining the residual fungi-
cide by quantitative ultraviolet spectroscopy. 



methy lene urea: d i f f e r e n c e s 
in u r e a fo rma ldehydes n o t e d 
By George McVey Senior Technical Associate, O.M. Scott & Sons, Marysville, Ohio 

T h e development of nitrogen products der ived 
f r o m c o n d e n s i n g u r e a w i t h f o r m a l d e h y d e 
represented a significant advance in nitrogen fer-
t i l izer t echnology . It p r o v i d e d the b a s i s for 
developing nitrogen-containing fert i l izer products 
with some propert ies s imilar to natural organic ni-
trogen sources . T h e s e s imilar i t ies inc lude: (1) a 
control led re lease of nitrogen and (2) a low burn 
potential . Additional benef i c ia l propert ies pro-
vided by u r e a - f o r m a l d e h y d e (also known as 
methylene urea, M U ) condensat ion products that 
are more benef ic ia l than those provided by natural 
organics nitrogen sources include: (1) high nitrogen 
analysis (38 percent versus less than 10 percent ni-
trogen), (2) exce l lent consistency, (3) improved 
f lexibi l i ty in adjusting nitrogen re lease charac ter -
istics, (4) lack of odor, and (5) economy. 

Chemical properties 

T h e nitrogen re lease character is t i cs of M U can 
be control led by the method of manufacturing that 
is se lec ted. Analyt ical ly the re lease character is t i cs 
are c lassi f ied by the solubil i ty of this product in 
water varying in temperature . Two temperatures 
are se lec ted : (1) room temperature (22°C ) and (2) 
boiling water (100°C.). Based on the solubil i ty at 
these two temperatures , the biological activity can 
be predicted. As the percent of the cold water in-
soluble nitrogen (CWIN) that is soluble in hot 
water d e c r e a s e s (NAI), the nitrif ication rate (con-
version of M U to nitrates) decreases . T h e nitr i f ica-
tion rate is dramat ica l ly reduced as compared with 
ammonium sulfate and urea. This rate can be 
reduced to a point that is relat ively inact ive 
biologically. 

O n e of the primary benef i t s of M U is attr ibuted 
to its low salt index. T h e low salt index at equal 
rates of mater ial is dramat ica l ly reduced as com-
pared with conventional fast re lease nitrogen 
sources . T h e s e d i f f e r e n c e s are even more dramat ic 
when compared on an equal nitrogen basis. S i n c e 
the salt index is a measure of burn potential , it is 
obvious that on an equal weight or equal nitrogen 
basis, M U would have a much lower burn potential 
as compared with soluble nitrogen sources . 

M U ' s slow re lease character is t i cs are also re-
f lected in the rate of conversion to ammoniaca l and 
nitrate nitrogen in the soil. T h e ammoniaca l nitro-
gen level in the soil solution is up to four t imes 
higher when treated with urea as compared with 
the M U treatment . After 6 weeks, the ammoniaca l 
nitrogen level is essent ia l ly zero regardless of the 
nitrogen source. In contrast , the nitrate nitrogen 
level dramat ica l ly increases as the ammoniaca l ni-

trogen level decreases . This increase was only evi-
dent if the nitrogen source was M U . T h e nitrate 
nitrogen level continued at a high level for 120 days 
(50 to 100 ppm) if the soil was treated with M U . In 
contrast , soil treated with urea never had a nitrate 
level greater than 30 ppm. U r e a readi ly l eached 
from the media b e f o r e conversion of urea to 
nitrates was real ized, resulting greater pollution 
potential than with M U . 

Biological properties 

Control led r e l e a s e nitrogen sources are often 
c h a r a c t e r i z e d by i m p r o v e d s a f e t y , i n c r e a s e d 
residual , a more uniform growth pattern, and less 
total cl ipping removal as compared with turf 
treated with soluble nitrogen sources . 

As the percent of cold water insoluble nitrogen 
increases , the degree of in jury decreases . T h e s e 
d i f f e r e n c e s are more dramat ic when the fert i l izer 
is appl ied to wet turf; however , they are still 
apparent on dry turf. At a CWIN of 42 percent , in-
jury was not o b j e c t i o n a b l e at all rates (1 to 4 
pounds of nitrogen per 1,000 square feet) or 
methods of applicat ion (wet versus dry foliage) . In 
contrast , complete formulat ions containing only 2 
percent CWIN caused e x t r e m e fol iar in jury when 
appl ied to wet foliage using only 1 pound of nitro-
gen per 1,000 square feet under the condit ions of 
this study (applied in late August under high tem-
peratures) . 

When we compared two M U s relat ive to turf 
response, a substantial d i f f e r e n c e in turf color was 
noted. T h e spring greening response from a late 
fall fert i l ization was very slow when turf was 
t r e a t e d with u r e a f o r m (Category 1) but w a s 
dramat ica l ly increased when treated with M U 
(Category 2). In this s a m e exper iment , the nitrogen 
s o u r c e I B D U w a s also i n c l u d e d . T h e ini t ia l 
response was c o m p a r a b l e to that with ureaform 
w h e r e a s the residual of M U and ureaform was 
longer than for IBDU. 

Spring appl icat ions of IBDU and M U (Category 
2) w e r e compared. In this study, initial greening 
was very slow when the turf was treated with IBDU 
even though rates of 2 pounds of nitrogen per 1,000 
square feet w e r e applied. In contrast, turf treated 
with M U e x h i b i t e d a rapid spr ing g r e e n i n g 
response . T h e residual character i s t i cs of these 
products w e r e s imilar . 

T h e residual of the M U (Category 2) was com-
pared with that for urea. T h e initial surge of growth 
was reduced from 1.9 grams for turf treated with 
urea down to 1.1 grams when the turf was treated 
with M U (a 42 percent reduction in fresh weight) . 



ARBOTECT 2 0 S 
The strongest Dutch elm disease 

protection you can give a tree. 
ARBOTECT 20-S fungicide helps make it 

possible to save many elm trees that otherwise 
would be lost. 

Injected into the trunk of the tree, ARBOTECT 
builds a barrier against Dutch elm disease inside the 
tree itself. It helps prevent the disease in healthy 
elms, and can often save infected trees if they are 
treated early enough. 

Used along with sanitation, insect control, and 
root graft elimination, ARBOTECT can significantly 
improve the effectiveness of a Dutch elm disease 
control program. 

ARBOTECT differs from other elm fungicides in 
several important ways: 

• It is registered at rates high enough to be 
effective. 

• It is concentrated, requiring much less water for 
injection, so trees can be treated much faster. 

•Thiabendazole, the unique active ingredient 
in ARBOTECT, is highly effective against 

Ceratocystis ulmi, the fungus that causes 
Dutch elm disease. 

• Even though it is more effective and convenient, 
ARBOTECT costs about the same to use as 
other elm fungicides. 
This year, put ARBOTECT to work in your disease 

control program. It s the strongest protection you 
can give an elm against Dutch elm disease. 

Arbotect 
Strong 
protection 
for elms. 

M ^ Agricultural Products 
F Merck & Co . Inc P O Box 2 0 0 0 
„ Rahwau New Jersey 07065 

M E R C K ARBOTECT (thiabendazole) is 
Q H a registered trademark 

^ K ^ of Merck & Co, Inc 



T h e reduction in initial surge growth is re f lec ted in 
the residual . T h e d i f f e r e n c e s from only one ap-
plication, however , are not dramatic . When repeat 
applicat ions of M U from Category 2 w e r e used, the 
residual character is t ics b e c a m e more apparent . In 
this study, the fert i l izer program was discont inued 
in the fall of the second year . Clipping fresh 
weights in the spring of the third year dramat ica l ly 
re f lec ted the residual character is t ics when M U 
containing 42 percent CWIN was compared with a 
product containing 2 percent CWIN. T h e color of 
the turf treated with the control led r e l e a s e nitro-
gen source (23-7-7 42 percent CWIN) was com-
parab le to that of turf treated with the fast r e l e a s e 
nitrogen source (10-6-4 2 percent CWIN) in 27 out of 
32 observat ions over a 2.5-year period. 

Turf growth is another m e a s u r e of the control led 
re lease propert ies of M U . T h e total fresh weight of 
cl ippings can be substantial ly reduced when turf is 
treated with M U as compared with urea . T h e 
weight of clippings removed over a 6 -week period 
was reduced by one-third when Kentucky blue-
grass was treated with M U as compared with treat-
ment with urea. T h e lower weight of cl ippings 
removed is re f lec ted in the fact that there is less 
tendency for scalping b e c a u s e of delayed mowing, 
a reduction in mowing f requency , and less labor 
for collecting and removing clippings. WTT 
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IBDU: NITROGEN RELEASE 
IS UNIQUE FOR SLOW 
By Robert Rehberg, National Sales Manager, Estech General Chemical Corp., Winter Haven, FL 

Proper management of nitrogen fertil ity is one of 
the keys to successful turf management due to its 
many e f fec ts on physiological processes . IBDUK is 
the t rademarked name for Isobutyl idene Diurea, a 
slow re lease fert i l izer containing 31 percent nitro-
gen, marketed in North Amer ica by Estech G e n e r a l 
C h e m i c a l s Corporation. T h e n-re lease charac ter -
is t ics and p r o p e r t i e s of I B D U a r e u n i q u e l y 
di f ferent from those of other slowly avai lab le fer-
til izers and this discussion will highlight factors 
governing nitrogen avai labi l i ty and use from IBDU. 
Preparation-The manufac ture of IBDU is a s imple 
mixing of i sobutyraldehyde(IBA) , which is a liquid, 
with solid urea. T h e product is then s c r e e n e d and 
bagged into two size ranges, a 0.5-1.0 mm. f ine and 
a 0.7-2.5 mm. coarse . 

T h e f inished IBDU product is a small white 
granule which is not hydroscopic and will store in-
defini te ly . 
N Release Mechanism-IBDU part ic les dissolve and 
the molecule splits to give: 
(a) isohutyraldehyde which volati l izes or is used as 
a food source by microorganisms. 
(b) urea, which would undergo normal convers ions 
to ammonium and nitrate forms. 

T h e hydrolysis of urea to ammonium carbonate 
occurs quickly in soils according to the following 
equat ion : CO(NhL):: + 2H O ( N H ^ CO:, urea water 
ammonium carbonate . 

Ni trobacter ia could then convert the ammonium 
nitrogen to nitrate if t empera tures are about 40° or 
a b o v e and o t h e r e n v i r o n m e n t a l f a c t o r s a r e 
favorable . However , turf can utilize nitrogen in 
e i ther form. T h e urea conversion would be the 
same regardless of parent mater ia l , UF, S C U or 
IBDU; however , the rate determining step for 
IBDU conversion to plant ava i lab le forms is 
solubil ity, which is independent of bacter ia l ac-
tivity. This dist inguishes IBDU from U F which re-
quires bacter ia l conversion, a highly temperature 
dependent process, and S C U which b e c o m e s 
ava i lab le as a result of holes in the coating, crack-
ing of part ic les , microbia l oxidation of the sulfur 
coating, osmosis, or other factors. 

IBDU r e l e a s e is tempera ture dependent only as 
temperature e f fec ts solubil i ty, so at constant 40° F 
and 80° F temperatures approximate ly 50 percent 
and 75 percent of the nitrogen would be re leased 
respect ive ly over a three month period. Freezing 
temperatures would stop water movement and shut 
off IBDU. This re lat ionship works well for the turf 
manager ; the grass plant does not grow as rapidly 
in cool w e a t h e r so not as much N is required . IBDU 
will re lease longer into fall and sooner in the 
spring during the important carbohydrate assimila-
tion period, resulting in greener , hea l th ier turf. 

We are often asked the quest ion, " W h a t happens 

\0 Percent N loss by volatilization from turf cores # Percent of N loss by leaching from turf cores 
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if we get a heavy r a i n ? " T h e answer is: some I B D U 
will dissolve. Continuous leaching tests in glass 
cyl inders show that 36 in. of water is n e e d e d to dis-
solve powdered IBDU and about 80 in. water is re-
quired to dissolve a 1.4 - 1 . 6 mm. size. T h e r e f o r e , a 
f ive in. deluge of rain would r e l e a s e about six per-
cent of the N from coarse I B D U or about 0.1 lb. of N 
from a 1.5 lb. N/1000 ft.2 applicat ion. 

Efficiency-A nitrogen source is e f f ic ient if most of 
appl ied N is absorbed by the plant and not lost in 
the environment by leaching past the root system, 
volitization, or other factors. T h e preceding two 
graphs are a result of the work of Fa lkenstrom and 
Turgeon at the Univers i ty of I l l inois comparing 
leaching and volitization of IBDU to U r e a . 

T h e first graph demonstrates the amount of nitro-
gen lost by volitization from turf cores over an 
eight-day period. Over this t ime 23.4 percent U r e a -
N was lost as gaseous ammonia versus only 0.5 per-
cent N loss from IBDU. 

T h e second graph shows leaching losses of 43.9 
percent from soluble urea and only 6.3 percent 
from the slow r e l e a s e I B D U over 14 days. 

T h e s e studies w e r e conducted in a laboratory mi-
croecosystem apparatus that monitored all gases 
and l iquids enter ing and leaving the system. 

T h e results of f ield studies by Brown, Duble , and 
T h o m a s of T e x a s A&M w e r e publ ished in the 
January 1977 U S G A Green Sect ion Record. They 
found on sand greens, as much as 22 percent of the 
N from soluble sources was lost by leaching in the 
first three weeks giving high nitrate contaminat ion 
of l eachate water . Less than two percent of the ni-
trogen applied as IBDU was lost. 

It is obvious from these studies that nitrogen 
from IBDU trickles slowly past the root system, in-
creasing the total uptake over time resulting in bet-
ter nutrient e f f i c i ency and less nitrogen pollution 
of water when compared to soluble N sources . 

Another e f f i c i ency factor of IBDU is that it is a 
single compound and not composed of polymers as 
is the case with u r e a f o r m a l d e h y d e mater ia ls . All 
the nitrogen from IBDU is ava i lab le in a single 
growing season. S o m e U F polymers may require 
severa l years to b r e a k down and b e c o m e avai lable . 

Lawn care appl icators have espec ia l ly b e e n 
pleased with this property of IBDU s ince with U F 
they may be investing 15-25 percent of the fert i l izer 
cost for a competi tor 's benef i t if they lose the 
customer. 

Dormant Fertilization- Our research results from 
seven di f ferent universi t ies w e r e unanimous in 
showing IBDU to be a superior nitrogen source for 
producing exce l lent turf in the spring af ter an ap-
plication the previous fall on cool season grasses. 
T h e best program, varying somewhat by location, is 
three appl icat ions of 1-1 Vi lbs. N per 1,000 ft.2 per 
year ; May-June , August -September , and Novem-
ber-December. The last application should be ap-
plied when vert ical growth has stopped or approxi-
mately 30-40 days b e f o r e expec ted ground freezing. 

IBDU also works well on overseeded Bermuda-
grass in southern areas . WTT 
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SULFUR-COATED UREA: COVER 
CONTROLS NITROGEN RELEASE 
By S.E. Allen, Research Agronomist, Tennessee Valley Authority, Muscle Shoals, Alabama 

Potential benef i t s from contro l led-re lease nitro-
gen (N) fert i l izers include: 1. M o r e ef f ic ient crop 
use of N (control of luxury uptake) 2. D e c r e a s e d 
leaching of nitrate 3. Lower toxicity (reduced am-
monia or salt in jury or both) 4. Longer lasting, more 
u n i f o r m nutr ient supply ( f e w e r a p p l i c a t i o n s 
needed) 5. Reduced volati l ization losses to the at-
m o s p h e r e ( a m m o n i a or g a s e o u s p r o d u c t s of 
denitr i f icat ion) . 

Most contro l led-re lease fert i l izers , both syn-
thetic and natural , fall into one of three c lasses : 1. 
B iodegradable organic compounds yielding am-
monia or nitrate or both through the action of soil 
microorganisms (ureaform and natural fert i l izers) 
2. Organic compounds of low water solubil i ty that 
slowly hydrolyze to form urea, which is then con-
verted to ammonia and nitrate ( IBDU) 3. Coated 
soluble sources that re lease the nutrient through 
m e m b r a n e rupture or diffusion of solutes through 
pores or imperfec t ions in the coating (SCU). 

This paper is pr imari ly concerned with the mode 
of action of S C U and its re lat ionship to crop 
response . 

Sul fur-coated urea is now avai lab le from three 
suppl iers in North Amer ica . All use the process 
developed by T V A at Musc le Shoals , A l a b a m a . In 
its s implest form, the process involves heating urea 
( g r a n u l e s or pri l ls ) to a p p r o x i m a t e l y 1 4 0 ° F . , 
fol lowed by spray applicat ion of molten sulfur (S) 
at 300°F. in a rotating drum apparatus. A sealant 
coat of polyethylene oil or microcrystalline wax is 
applied, and the final product is condit ioned with 
d ia tomaceous earth or some other sui table con-
dit ioner. Typical products contain about 36 percent 
N, 16 percent S, and 5 percent sealant plus con-
dit ioner. S i n c e an S coating of f inite thickness is re-
quired, large and small granules of S C U often con-
tain less or more S, respect ively , than the average 
value reported. By varying coating weight or 
s e a l a n t or both, p r o d u c t s d i f f e r i n g in in i t ia l 
solubil i ty may be prepared. For quality control 
purposes, products are often charac ter ized by 
determining the amount of N re leased in 7 days in 
water at 100°F. Thus, SCU-30 re fers to a product in 
which 30 percent of the N is re leased under the 
prescr ibed conditions. T h e 7-day dissolution value 
is pr imari ly a measure of the re lat ive n u m b e r of 
imperfec t ly coated granules . R e l e a s e of N from the 
insoluble fraction involves other var iab les to be 
discussed later. 

T h e dissolution pattern may be est imated by ex-
tending the 7-day test over a longer period with 
analysis of N re leased at appropriate intervals . T h e 
results obtained, however , may be difficult to in-

terpret in terms of e x p e c t e d f ield p e r f o r m a n c e . 
M o r e useful data have b e e n obta ined from exper i -
ments involving p lacement of S C U in soil under 
varying condit ions fol lowed by recovery and 
analysis of undissolved granules at appropriate in-
tervals. M a n y trials have b e e n conducted, all of 
which support the premise that individual granules 
r e l e a s e N rapidly once all the coating fails and 
water gains access to the substrate . Thus, con-
trolled r e l e a s e of N results from many granules 
that supply N at di f ferent t imes ra ther than from 
gradual r e l e a s e of N from all granules at the same 
time. O n c e this fact was es tabl ished, it was possi-
ble to charac ter ize the dissolution pattern by 
recovery and analysis of undissolved granules. 
That portion of appl ied N not recovered is assumed 
released to the soil as water-soluble urea. 

It has been shown by this procedure that many fac-
tors regulate release of N from SCU; a brief summary 
of the more important var iab les follows: 1. R e l e a s e 
of N from S C U is a c c e l e r a t e d in warm soil, which 
suggests that soil microorganisms are at least part-
ially involved in coating fa i lure . It has not been 
determined w h e t h e r biodégradation of sealant or S 
is the dominant process . However , soil microorgan-
isms do oxidize the S coating, yielding crop-
ava i lab le sulfate . Following coating fa i lure , the 
flow of urea solution into the soil is pr imari ly an os-
motic process , which is much less sensi t ive to 
changes in soil temperature . 2. E x p e r i m e n t s con-
ducted in control led environment regimes show 
that soil moisture stress increases the rate of dis-
solution of S C U . Thus, the rate of r e l e a s e in a silt 
loam soil at 75°F. was in the order : dry (10 percent 
H^O) > al ternating mois t /dry > continuously moist 
(20 percent H 2 O ) . Lowering the temperature to 
55°F. s lowed dissolution but did not change the 
ranking of soil moisture regimes. 3. Exper iments 
conducted in both f ield and laboratory suggest 
faster dissolution with sur face p lacement than with 
mixed placement . This e f fec t is be l ieved to be 
related, to much wider ranges in soil temperature 
and moisture stress at the soil surface . 4. Root ac-
tion apparent ly a c c e l e r a t e s dissolution of S C U . 
This conclusion is based on recovery of undis-
solved S C U from fal low soil, as compared with 
cul tures cropped with bermudagrass . 5. Dissolu-
tion was not a f fec ted by soil pH in the range 5 to 8. 
6. That portion of S C U not dissolved is protected 
from loss during leaching incidents . 

Results from many e x p e r i m e n t s conducted un-
der widely varying condit ions suggest that 5 to 30 
percent of appl ied S C U may not dissolve during 
the season of applicat ion. T h e r e is ev idence that 



most of the carryover becomes avai lable to crops in 
later years. 
Crop Response to N in SCU 

The chief object ive of SCU research has been to 
improve crop yields by more eff ic ient util ization of 
appl ied N. A wide variety of f ield and greenhouse 
exper iments has been conducted with may crops 
throughout the world. This discussion is l imited to 
results f rom forage and turfgrasses. The following 
brief summary is concerned with principles, ra ther 
than data f rom individual exper iments : 1. More 
uniform seasonal growth usually resul ts f rom SCU 
than f rom a single annual applicat ion of soluble N 
sources. In numerous exper iments , the growth pat-
tern has been similar to that obta ined from multi-
ple applicat ions of soluble N. 2. In some green-
house exper iments , total yield f rom SCU has ex-
ceeded that f rom soluble N sources. Calculation of 
N uptake suggests that control of luxury uptake in 
early clippings is the dominant factor. 3. In other 
exper iments , total yield f rom SCU has been less 
than that f rom soluble N. Recovery of undissolved 
SCU shows that the d i f f e rence may be expla ined 
by rate ef fects produced by incomplete dissolution 
of SCU in the season of applicat ion. 4. Since dis-
solution of SCU is t empera tu re sensitive, products 
with higher initial dissolution have given bet ter 
results in nor thern areas; less soluble formula t ions 
may be p re fe r r ed in the South, w h e r e soil t empera-
ture is higher and the growing season is longer. 5. 
Less than one-third of the total N appl ied f rom SCU 
is readi ly soluble. Thus, turf damage f rom SCU has 
been less than that f rom comparab le ra tes of solu-
ble N sources. 6. Losses of ammonia f rom sur face 
applicat ion of N fer t i l izers are diff icult to measure 
under field conditions. However , N recovery 
s tudies suggest that such losses may be reduced by 
use of SCU. 
Crop Response to S in SCU 

The coating in SCU is e lementa l S, a form not 
avai lable for crop use until it is oxidized to su l fa te 
by soil microorganisms. Su l fur oxidation s tudies in-
var iably show that f inely divided S mixed with the 
soil is oxidized in a few weeks, whi le prills or 
granules oxidize very slowly. The d i f f e r ence in ox-
idation rate is related to the sur face area of S part-
icles in contact with soil. On this basis, one would 
predict delayed availabil i ty of S in SCU. The N:S 
ration in SCU is about 2:1; thus, normal N rates 
supply two to five times the S requ i rement for most 
crops. Greenhouse s tudies with low-S soils w h e r e 
crops respond to both N and S permit the following 
conclusions: 1. Oxidation of S in SCU commences 
rapidly in warm soil, and crop response to S in SCU 
has been measured in 2 months. Since the rate of S 
is higher than necessary, oxidation of a small por-
tion of total S apparen t ly suppl ies crop needs. 2. 
Yield response and uptake of N and S clearly show 
that SCU is an excellent control led-release source 
of both nutrients . 3. On a long-term basis (6 months 
of cropping), yield of be rmudagrass not limited by 
N supply was greater f rom SCU than f rom Na2S04. 
The d i f f e rence was at t r ibuted to control of luxury 
uptake of sulfa te in early clippings. 4. Increase in 
soil acidity by the H2SO4 formed through oxidation 
of S i n SCU should not be a problem in most soils. 

WTT 
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Write 1 4 4 on free information card 

ZP Rodent Bait 
AG is an acute rodenticide 

that kills field rodents in one feeding. 
ZP Rodent Bait AG can be applied on range-
lands, orchards, sugarcane fields, rights-of-
way, golf courses, parks and other outdoor 
areas. ZP Rodent Bait AG can be applied by 
hand or broadcast by ground-driven devices 
or aircraft. Restricted Use Pesticide. 

Available from your distributor 

BELL LABORATORIES, INC. 
i 3699 Kinsman Blvd., Madison, Wl 53704 U.S.A. 
' "Specialists in Quality" 





WHY «OUT 
OF tO LEADING 

LAWN CARE FIRMS 
Ç When the top 9 of 10 lawn care firms in America all choose 

DURSBAN* bràîrcHnsecticides as their predominate insecticides for surface 
insect control...there has to be a good reason. Or two. 

Well there are two. 
1. DURSBAN insecticides last longest of all 

leading insecticides. 
2. DCJRSBAN insecticides cost less to use than other 

leading insecticides. ; iB'N*. ^ V 
In fact one application of DURSBAN 4E, % oz. per 1,000 sq. ft., 

costs only about 45«. Yet with this small amount, you get six to eight 
weeks of unsurpassed residual control of dozens of turf pests. 
Compare this to two to four weeks with any of the other leading insecticides. 

And although DURSBAN insecticides are highly effective 
against insects, they are kind to turf, to people and to pets. 

You also use a lower dosage rate with DURSBAN than with 
other leading insecticides. That means you handle fewer dmms to do the job. 

So ask your supplier for the turf insecticide that saves you time, 
trips, storage space and money. Ask for DURSBAN 2E 

insecticide or double-strength DURSBAN 4E insecticide. 
Just be sure to read and follow all label directions and 

precautions. Agricultural Products Department, 
Midland, Michigan 48640. 

DOW C H E M I C A L tf'.S A. 
r? r»<lrrr\*t* n* T*e Do a Cn*m>f»l C 



FORMOLENE: SHORT CHAIN UF 
PROVIDES STABLE SOLUTION 
By John Dietrich and Robert Doberneck, Specialty Fertilizer Department, Ashland Chemical Co., Columbus, Ohio 

Nitrogen fert i l izers have been around for a long 
time. Solution fert i l izers have been around for a 
long time. But until recent ly , these solution ferti l -
izers w e r e real ly suspensions, not true solutions. 
Formalene™ is a true solution, contro l led-re lease 
n i t rogen f e r t i l i z e r m a n u f a c t u r e d by A s h l a n d 
Chemica l Company. 

Formalene™ is contained in a water solution of 
" s h o r t - c h a i n " urea formaldehyde compounds, 
pr incipal ly methylol-urea along with urea. 

During the manufacturing process for producing 
these and other urea- formaldehyde products a 
large quantity of urea containing a high percentage 
of nitrogen is reacted with a small quantity of 
formaldehyde at moderate ly high temperatures in 
the p r e s e n c e of catalysts for a prec ise time period. 
This react ion causes the formation of a n u m b e r of 
urea formaldehyde compounds which, as "short 
c h a i n " methylol ureas, methylene diureas , and 
dimethylol ureas, will remain in water solution 
when kept a lkal ine at around 9 to 10 pH. 

S o m e m a n u f a c t u r e r s e l e c t to c o n t i n u e the 
polymerization process converting these soluble 
"short c h a i n " compounds into " longer c h a i n " urea 
formaldehyde water insoluble polymers which are 
subsequent ly chipped or powdered and bagged for 
distribution to the marketplace . 

W h e r e a s , " s h o r t c h a i n " w a t e r s o l u b l e U F 
mater ia ls , methylol ureas , are shipped as bulk or 
drummed liquid concentrates . This concentra te 
contains only 15 percent water , has a nitrogen con-
centrat ion of 30 percent , and does not salt out until 
the temperature drops be low minus 20 degrees F. 

A straight urea solution contains 57 percent 
water , 43 percent urea, 20 percent nitrogen, and 
salts out be low 30 degrees F. This re lat ively high 
saltout temperature requires storage tanks to be 
h e a t e d or i n s u l a t e d to p r e v e n t sa l tout . T h i s 
genera l ly not necessary for Formalene™. 

Formolene™ Fertilizer 
Comparative Performance Properties 

(After Application) 

Formolene UF Powder Urea 
Property Solution Suspension Solution 

Burn Potential Low None Med-Hi 
Initial Response Moderate None-Low High 
N-Release Period* 8-12 Weeks 2-3 Years 4-8 Weeks 
N-Utilization* 85-95% 70-80% 50-85% 

(by the plant) 
'Estimates pending verification in continuing university and 
field tests. 

Also, urea solutions are a neutral pH whi le 
Formalene™ is kept usually around a pH of 9 or 10 
for it to remain as a s table water solution. 

Formalene™ is both a fol iar and root feeding liq-
uid nitrogen. Whi le it is possible to burn grass 
with "short c h a i n " methylol ureas , their nitrogen 
phytotoxicity potential is s ignif icantly lower than 
with urea solutions; and when they are applied at 
rates of one to two pounds of nitrogen per 1,000 
square feet , burn has not b e e n a factor when used 
with normal water dilutions. 

T h e moderate initial response of Formalene™ 
reduces the tendency for disease problems associ-
ated with the excess ive burst of growth f requent ly 
e x p e r i e n c e d with urea appl icat ions part icular ly in 
the spring. T h e nitrogen r e l e a s e period is around 8-
12 weeks . Also, its a p p e a r s that there is a higher 

FORMATION OF UF 
POLYMERS 

Soluble "Short Chain" 
Methylol Ureas 

NH2 

o = c 
N H — C H 2 - O H 

NH<-
I 

NHr NH' 

0 = C 0 = C 0 = c 

N — CH 2 — N — C H 2 — N 

Insoluble UF Polymers 
"Long Chain" 

degree of nitrogen util ization according to our first 
c o m m e r c i a l year e x p e r i e n c e . If proven, this would 
permit a reduction in total appl ied nitrogen to still 
get the desired results. A reduction from 4 lb. per 
year per 1,000 square feet to 3 lb. may be possible . 

S o m e quantity of Formalene™ must be stored at 
your shop. But, the task of handling many bags of 
dry mater ia l is e l iminated. A liquid storage faci l i ty 
is required . 

T h e most important advantages of a l iquid fill 
system over a system using dry mater ia l from bags 
inc lude: reduced labor, reduced mixing and load-
ing t ime; and increased accuracy with l iquid 
metering. 

Formalene™ holds promise for fertigation ap-
pl icat ions and as an addit ive to organic manure 
mixtures . WTT 



WE DON'T MEAN TO 
UNLOAD ON OUR COMPETITION BUT. 
. OUR GT-7 IS WIDER, TOUGHER, 
L STRONGER, HAULS MORE PEOPLE 

AND 50% MORE PAYLOAD. 

It has two seats and two headlights 
instead of one. It's easier to service, has 
undentable fenders and a 
diamond steel rear bumper. 

You can buy it with 
a full line-up of accessories 
for aerating, seeding and 
spreading, top dressing or 
spraying. 

One more thing. It 
sells for about the same 
price as the leading com-
petitor. We don't mean to 
unload on them, but we just 
had to say some of these 

things before you went ahead and bought 
their machine before trying our GT-7. 

For a demonstration 
on your course, just call your >n your ( 
E-Z-GO Branch Office or 
Distributor. They're in the 
Yellow Pages. Or call us 
at (612) 542-0516. 

E-Z-GO 
TEXTRON 

Polaris E-Z-Go Division of Textron Inc. 
1225 No. Cty. Rd. 18, Mpls., MN 55427 



combination of thè three. There is a 2-range 
hydrostatic transmission which affords mowing 
speed as well as transport speed to insure 
minimum travel time between the job sites. The 
Hydro-Power 180 offers year-round versatility 
with a 2-stage 66" snow blower and heated cab. 

18155 Edison Avenue 
Chesterfiejd, Mo. 63017 

Your search for a high capacity mower encom-
passing a one mah operation is now concluded. 
The Hydro-Power 180 with it's 15 foot hydrauli-
cally driven rotary moWer hps a mowing capacity 
of up to 11 acres an hour while incorporating rear 
wheel steering for maximum maneuverability. 
Cutting units are designed for maximum floata-
tion and may be used individually or in any Manufactured by 

Circle 110*x>n free information eard 



Irrigation from page 28 

Unsoftened water: This problem is rare because of 
the cost, but I have found softened water being 
used for irrigation (where the softening process 
adds salt). The solution is to quit using softened 
water for irrigation. Hard water is usually less 
damaging to plants and soils. 

Water less 

Practitioners of the art of diagnosing plant prob-
lems for the private home owner often feel that an 
automatic watering system installation is the begin-
ning of major plant survival problems. Many 
systems can not be set with great enough intervals 
between irrigation times, nor for long enough flow 
periods at each of the waterings. 
Increase the time between waterings: Established 
St. Augustine grass lawns can generally be main-
tained by watering once every week or ten days. In 
the hottest driest weather, weekly watering is 
needed. After long periods of shorter cycle water-
ing, the change to the longer cycle may have to be 
gradual to develop a deeper root system. Sodium in 
the soil and high water tables from frequent water-
ing also contribute to shallow root systems. 
Increase the amount used each time you water: 
Always water long enough to thoroughly wet the 
soil (e.g. two hours) and have abundant run-off. 
There must be run-off to carry any accumulated 
salts away, and prevent surface build-up of salt 
where the water is removed only by evaporation. 
Do not water trees where the grass is not "show 
p l a c e " grass in the front yard. The tree roots extend 
30 to 50 feet from the trees, and will grow out into 
moist soil when there is less water next to them. In 
prolonged drouths, water once every four weeks. 
In narrow shady places between houses it is best to 
forget about growing grass and concentrate on 
growing trees. In such locations, the use of a rock 
mulch (e.g. IVi-in. gravel) will aid in preventing 
evaporat ion , absorb ing rain, and prevent ing 
weeds. Line streams or drainageways that carry 
water from saline supplies to beyond the reach of 
roots with concrete. This lining must be root proof 
because the roots will actively grow toward a 
source of moisture. If this is not possible, Cut the 
roots to stop the transport of saline water from a 
stream to the trees. Ditch to a depth of four feet, or 
to shallower claypan or cal iche layer that stops the 
deeper penetration of the roots. Ditching should be 
repeated every three years. Any stream whose ma-
jor watershed area is watered lawns will have an 
augmented salt content. 

Physical and chemical modification of the soil 
Make physical and chemical modifications to 

remove the sodium from the soil and to build 
granular better-drained soil. S ince leaching is an 
important part of chemical modification, good 
drainage must be established. Chemical changes 
that re lease sodium must be done slowly so the 
sudden release of large amounts of salt does not 
b u m or kill the plants. It is best to use no more than 
400 pounds of chemicals per acre per year. Slowly 
dissolving granular dolomite need not be included 
in the 400 pounds per year. 
Physical modifications: Be sure the soil is as well 
drained as possible so the water can percolate 
through to leach the salts from the soil. In such 
cases drainage may be expensive and could re-

quire tiling or French drains into drainage pits with 
sump pumps or siphons. French drains leading into 
pits filled with course gravel and having siphons 
that start themselves at overflow times can be built 
at a relatively low cost, especially if you do your 
own labor. 

Use a heavy spike toothed aerator to permit air, 
water, and chemicals to penetrate more deeply. 
Applying a top dressing of sand over the freshly 
spiked soil may make semi-permanent access chan-
nels. 
Chemical modification: 

While sulfuric acid treatments are used in agri-
culture and nurseries, there is danger of burning 
your perennial plants, and it should probably not 
be used in ornamental plantings and vegetation. 
Sulfur granules may be used up to 200 pounds per 
acre per year. Sulfur slowly changes to sulfuric 
acid. Treatment with gypsum (hydrous calcium sul-
fate) is the most frequently recommended treat-
ment for alkali. The amount of gypsum required to 
neutralize the alkali is several tons per acre, but 
applying this much would cover the soil and burn 
the vegetation. Adding 400 pounds per acre per 
year should start reversing alkalization process. 
The addition of dolomite granules with the gypsum 
should help the structure, and the magnesium dis-
lodges sodium, i n c r e a s e s leaf re tent ion, and 
improves leaf color and vigor. Potassium excesses 
present in most of our soils make magnesium un-
available to plants, and coastal plain soils are often 
deficient in magnesium. The dolomite should not 
be needed in the older limestone and hill country 
soils. Fertilize with ammonium sulfate to make the 
soil more acid, remove sodium, and to provide ni-
trogen. If 100 pounds of ammonium sulfate is used, 
then only 300 pounds of gypsum should be used per 
acre per year. Phosphate ferti l izer is usually not 
needed for woody plants, and additional potassium 
is harmful in these alkali soils. However, if 
leaching is successful at removing much of the 
sodium, potassium can go with it. At the higher 
rates of sulfate use, it may be well to add some 
potassium to the soil in the fertilizer. At the rates 
recommended here, the potassium should not 
become in short supply in the Lufkin soils. 
Physical-chemical modification with a top dressing 
of course sand and peat-moss will benefit the soil 
and roots. Add about one-half inch per year for 4-6 
years. The roots will grow up into the sandy layer 
to get moisture, better structure, and less salt. 
Grass will grow much better in the sand, and the 
sand will increase rainfall absorption. Do not mix 
the sand and peat-moss into the soil, and do not add 
any soil with clay in it (top soil). The object of the 
top dressing is to provide a better soil on top of the 
old one so the roots can avoid the clay. Clay is the 
dangerous fraction of the soil where saline irriga-
tion is used (Boyko 1968, Richards 1954). 

Making these soil modifications will start to 
r e v e r s e the alkali trend of the sa l ine water 
irrigated soils, and in a few years the conditions 
should be much better. Your trees should have 
larger healthier leavers (you will not see the differ-
ence unless you save pressed samples). If you can 
not do all of the ameliorating treatments, any part 
of these you can do will improve the health of your 
trees and soil. Reducing the amount of water ap-
plied by extending the time between waterings is 
most important. WTT 



AESCULUS AND CARYA TREES 
DESERVE SECOND CONSIDERATION 
By Douglas Chapman. Horticulturist, Dow Gardens, Midland, Ml 

Horsechestnut , Ohio Buckeye , and hickory are 
trees that may have been overused in the past but 
d e s e r v e a s e c o n d l o o k ; two f o r l a r g e a r e a 
l a n d s c a p e s a n d t h e o t h e r f o r r e s i d e n t i a l 
landscapes . 

C o m m o n H o r s e c h e s t n u t (Aesculus 
hippocastanumj is a large upright, oval tree. Com-
monly, the landscape e f fec t ive height is 50 to 75 
feet , but it has been reported to reach 100 feet in 
height. This tree is striking when in full bloom dur-
ing late May with showy yellow and red f lowers 
borne on panicles , f ive to eight inches long and 
four to six inches wide. Normally, it is a b iennia l 
b loomer . T h e fruit can be a m a i n t e n a n c e problem 
during the fall but chi ldren e n j o y col lect ing and 
making pipes (fruit is not edible) . T h e foliage is in-
itially light green turning a rich dark green for the 
summer . T h e palmately compound leaves with the 
seven leaf le ts add a somewhat coarse texture to the 
plant. When the leaves first unfold, they are light 
green turning a good dark green for the summer . 
Fall color is not d e p e n d a b l e , but when develops, it 

Large Common Horsechestnut normally blooms every other 
year with showy yellow and red flowers. 

ranges from a poor brown to a light yel low. This 
fall color, which d e p e n d a b l y develops on a few in-
dividual trees, may be a reason to se lect and in-
troduce a new cult ivar into the trade. 

Although Common Horsechestnut is usually pro-
pagated by seed, we have b e e n ab le to propagate it 
by cuttage. Cuttings should be taken as soon as 
elongation is six to eight inches (before f lowering) . 
T h e s e cuttings are treated with Hormodin No. 3 
mixed with Benla te and placed under intermit-
tent mist. Within six weeks , one can expect 80 to 
9 0 % rooting. T h e young trees, with their well -
developed, yet coarse root system, should be potted 
into half-gallon containers , grown for the rest of the 
summer . This young tree can then be planted out 
the following spring af ter being overwintered in 
control led storage. 

Horsechestnut is a large tree which can be used 
as a landscape spec imen in institutional grounds, 
golf courses , or parks. It thrives in wel l -drained, 
fer t i le soil. T h e reported insects or d iseases of 
Common Horsechestnut aren' t catastrophic . In 

Flowers of Ruby Red Horsechestnut are bright red contrasted 
against a dark green leaf. 

Southern Illinois, leaf blotch is a problem, but in 
Northern Il l inois and throughout much of Michi -
gan, leaf blotch need not be a concern . M a n y have 
reported Common Horsechestnut to be somewhat 
weak wooded, but during the most s e v e r e ice storm 
of the century to hit Centra l Michigan (1975), this 
tree was least damaged. Nino Mauro , Fores ter , City 
of Saginaw, reported that Common Horsechestnut 
showed little damage, whi le oak, e lm, and Sugar 
M a p l e w e r e b r o k e n a p a r t due to the s torm. 
Aesculus hippocastanum thrives in urban con-
ditions and, b e c a u s e of its density, grass does not 
thrive under its canopy. Leaving these lower l imbs 
on the tree d e c r e a s e s main tenance , whi le pro-
tec t ing the trunk f rom lawn m o w e r d a m a g e . 
Further , leaving the lower b r a n c h e s on e n h a n c e s 
the form of these trees. 

Ruby Red Horsechestnut fx Aesculus carnea 
'Briotti ' ) has many of the des i rab le charac ter i s t i cs 
of Common Horsechestnut , but lacks fruit which 



Shagbark Hickory Leaflets are bright yellow-green during 
late fall. 

can be a m a i n t e n a n c e problem. Ruby Red Horse-
chestnut has the same oval habit but is s ignif icantly 
smal ler , reaching only 30 to 50 feet in height. T h e 
red f lowers are outstanding, being contrasted by an 
e x t r e m e l y dark g r e e n l e a f . T h i s t r e e s h o w s 
res is tance to leaf blotch and isn't a f fec ted by leaf 
s c o r c h (a p h y s i o l o g i c a l d i s e a s e w h i c h o f ten 
defol ia tes Common Horsechestnut) . If a medium-
s ized t ree , w h i c h a d a p t s w e l l to r e s i d e n t i a l 
landscapes as well as parks, is desired, Ruby Red 
Horsechestnut is a good a l ternat ive . 

Ohio Buckeye (Aesculus glabraJ is an e f fec t ive 
spec imen tree in res ident ia l or park landscapes . Its 
habit is a dense , broad oval, reaching 30 to 40 feet 
in height. T h e palmate ly compound leaf , with f ive 
leaf lets , is striking as it is one of the first to unfold 
in the spring. T h e yel low-green f lowers are borne 
during mid-May on four to seven- inch long by two-
inch wide terminal panic les . T h e f lowers are ex-
citing upon close inspect ion but add little to the 

Fruitless Ruby Red Horsechestnut is smaller than the com-
mon horsechestnut, exhibits resistance to leaf blotch and 
scorch, and has bright red flowers. 

overal l landscape. T h e summer color is a sh immer-
ing bright green fol lowed by a d e p e n d a b l e yel low 
to orange fall color. This medium-sized tree can be 
e f f e c t i v e w h e n u s e d in n a t u r a l s e t t i n g s or 
s p e c i m e n s for res idential or large area landscapes . 

T h e r e are no catastrophic insects or d iseases of 
Ohio Buckeye . Leaf scorch (a physiological d isease 
often during late summer) causes defol iat ion of 
Common Horsechestnut , but rarely af fects the 
Ohio Buckeye . Although leaf blotch, powdery 
mildew, and anthracnose can affect the foliage, 
they rare ly cause severe defol iat ion or damage re-
quiring control. Insects are numerous, but annual 
spraying isn't needed. A plantsman can watch in-
sect populations, spraying only when necessary . 

Shagbark Hickory (Carya ovatol is a large tree 
reaching 60 to 85 feet in height, with a narrow oval 
habit of growth. T h e f lowers are inef fec t ive . T h e 
fruit is edib le but adds little to the landscape . It has 
pinnately compound leaves which are a bright 
yel low-green ear ly in the spring with the f ive 
leaf le ts showing a bri l l iant yel low to brown color 
during late fall . T h e bark b e c o m e s charac ter -
istically shaggy in long platelets af ter the stems 
reach six to eight inches in diameter . 

Hickory is a good companion plant for oak or 
horsechestnut . It thrives in fert i le , yet wel l -dra ined 
soil, although it can adapt to many soil types. 
Although there are some insects and diseases that 
af fect Shagbark Hickory, none are catastrophic . 
Hickory is diff icult to transplant as it has a very 
d e e p taproot — this fact l imits its avai labi l i ty in the 
trade. Landscape use is restr icted to institutional 
grounds, parks, golf courses, or large natural 
plantings. 

In g e n e r a l , C o m m o n H o r s e c h e s t n u t , O h i o 
Buckeye , and Shagbark Hickory are most e f fec -
tively used in large area or golf course landscapes , 
whi le Ruby Red Horsechestnut and, in some in-
s t a n c e s , O h i o B u c k e y e fit i n t o r e s i d e n t i a l 
landscapes . All of these trees thrive in fert i le , well -
drained soil. In native situations, hickory and oak 
are c l imax forests. T h e y require only correc t ive 
pruning when young; therefore , are re lat ively low 
maintenance . For urban conditions, Ruby Red 
Horsechestnut is most tolerant, fol lowed by Com-
mon Horsechestnut , Ohio Buckeye, and lastly, 
Shagbark Hickory. T h e s e trees can be outstanding 
addit ions-variat ions to the landscape, whi le requir-
ing re lat ively little m a i n t e n a n c e . WTT 



NEW EVIDENCE INDICATES 
GREENBUG OVERWINTERS IN NORTH 
By Harry D. Niemczyk. Professor of Turfgrass Entomology, 
OARDC, Wooster, Ohio 

T h e greenbug, Schizaphis graminum (Rondani) , is 
not a new pest. It has b e e n responsib le for in jury to 
a n u m b e r of grassy plants, including bar ley, oats, 
wheat , and sorghum, s ince it was first d iscovered 
in the U.S . in 1882. Signif icant damage occurs an-
nually in T e x a s and Oklahoma and occas ional ly as 
far north as Minnesota . Perennia l b luegrass is 
known to be a host of this aphid, but prior to 1970 
the aphid rare ly caused damage to turfgrasses. T h e 
reports of damage to Kentucky bluegrass in I l l inois 
(WTT, October 1978) and recent o c c u r r e n c e s in In-
diana (Indianapolis) , Missouri (St. Louis), and 
Kansas (Kansas City), indicate a new associat ion 
with turfgrasses. This associat ion suggests that a 
new biotype has evolved which pre fers perennia l 
b luegrass over other host plants 

Life History Unknown 

Despite the fact that the l i fe history of the green-
bug as a pest of grain plants is well known, its asso-
ciation with turfgrass has never b e e n studied. A 
key question is how infestat ions originate on home 
lawns? O n e theory is that the annual spring inf lux 
of aphids from T e x a s or Oklahoma on southerly 
winds is the source . Whi le it is known that green-
bugs are carr ied north on such winds and probably 
do establ ish on home lawns, it s e e m s at least highly 
unlikely that such migrants could re infest the s a m e 
Ohio homelawns year af ter year whi le others 
n e a r b y are not infested. 

A more plausible explanat ion is that some of the 
aphid population overwinters , probably in the egg 
stage. This theory is supported by two facts : (1) up 
to 8 egg-laying females per square foot w e r e col-
lected from infested lawns in Columbus, Dayton, 
Cincinnat i , and Toledo, during O c t o b e r - D e c e m b e r 
1979; (2) greenbug nymphs (young aphids) w e r e 
col lected from some of these lawns April 1, 1980. 
Our abil ity to deal with this pest now and in the 
future requires that its l i fe cycle on turfgrass be 
known. It will be studied in 1980. 

Damage 

T h e greenbug damages grasses in severa l ways. 
With piercing-sucking mouth parts, it p ierces the 
grass b lade and sucks out the sap of the phloem. 
This feeding by large n u m b e r s of aphids (4,000 per 
square foot quite common) seriously w e a k e n s 
plants. In addition, the greenbug secre tes a sa l ivary 
substance which it in jec ts into the plant as it feeds . 
This substance (phytotoxin) causes the tissues to 
die, giving damaged plants a burnt-orange color. 
T h e r e is a strong possibil i ty that the phytotoxin is 
t ranslocated within the plant and may w e a k e n the 
root system. 

Greenbug damage to Kentucky bluegrass in Ohio 
was first reported by lawn care f irms on a f e w 
home lawns in Dayton, Ohio in 1973. Infestat ions 
w e r e seen in shaded a r e a s under trees but w e r e 
also noted in open locations. Infested bluegrass 
turned a character i s t i c yel low to burnt orange 

color. If left uncontrol led, grass in infested a r e a s 
was kil led. 

S i n c e 1973, the i n c i d e n c e of infestat ion and 
damage from this aphid has increased steadi ly un-
til it is present ly cons idered a m a j o r pest of 
h o m e l a w n s in Dayton, Cincinnat i , and Columbus 
and certain a r e a s of Toledo. Infestat ions now com-
monly occur in boulevards and turf is lands in park-
ing lots, with and without shaded areas . T h e s e 
areas and many h o m e l a w n s b e c o m e re infes ted an-
nually. S o m e have b e e n infested as many as four 
years in success ion. 

Insecticide Resistance 

Initially, a single l iquid applicat ion of chlor-
pyrifos (Dursban") or diazinon apparent ly gave ac-
c e p t a b l e control . However , in 1978, lawn care f i rms 
reported a resurgence of greenbug populat ions 2 to 
3 weeks after applying chlorpyri fos or malathion at 
1 lb Al/acre . T h r e e and somet imes four appl ica-
tions w e r e made to suppress the population and 
minimize damage. Despite these efforts , many 
h o m e l a w n s w e r e d a m a g e d so s e v e r e l y that 
r e p l a c e m e n t by resodding or reseeding was neces -
sary. 

T h e resurgence of populat ions af ter repea ted ap-
plicat ions of chlorpyrifos , diazinon or malathion 
strongly indicated res i s tance to these organo-
phosphate (OP) insect ic ides had developed. T h e r e -
fore, with this assumption, a " c r a s h " program was 
init iated from July to N o v e m b e r 1979 to test al ter-
native insect ic ides . Funds provided by a f ew lawn 
c a r e f irms to help cover wages and travel e x p e n s e s 
got the program started. 

Tests on Home Lawns 

Home lawns in Columbus and Dayton which had 
rece ived liquid appl icat ions of e i ther chlorpyri fos 
or diazinon during June or July, but w e r e still 
heavi ly infested with greenbug, w e r e used as test 
sites for two careful ly se lec ted test insect ic ides ; 
a c e p h a t e (Orthene '®) , a d i f f e r e n t O P ; a n d 
p i r imicarb ( P i r i m o r % a c a r b a m a t e . O r t h e n e is a 
systemic insect ic ide of known e f fec t iveness against 
other spec ies of aphids. Pir imor, a t rans laminar 
mater ia l (moves across the leaf but does not move 
through the plant) is known to kill aphids only, 
leaving other insects unaf fec ted . 

Working in a cooperat ive research effort , ap-
pl icat ions in Columbus and Worthington w e r e 
made from a C h e m L a w n Corporat ion service truck 
at a volume of 4 gal. per 1,000 sq. ft. In Dayton, 
s imi lar appl icat ions w e r e made with Leisure Lawn 
Corporat ion equipment at one gal. per 1,000 sq. ft. 
All t reatments w e r e made by an e x p e r i e n c e d 
operator . 

T h e greenbug population at each test site was 
sampled the day of t reatment b e f o r e applicat ion 
and at intervals thereaf ter . Four to eight c i rcular 
samples of turf 3.75 inches in d iameter by 3 inches 

Continues on page 80 
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News from page 14 

G r e e n Survival Garden . It is a coop-
erat ive effort of AAN, the A m e r i c a n 
S e e d T r a d e A s s o c i a t i o n , the U S 
Department of the Interior, the U S 
Department of Agriculture, and the 
US Department of State . For more 
information contact AAN, 230 South-
ern Building, Washington, DC 20005. 

P E S T S 

Management program 
fights gypsy moth 
T h e U.S . Department of Agriculture 
has formulated a plan it hopes can 
contain the gypsy moth, which last 
year stripped 643,000 acres of forests 
in 12 states at a cost of mil l ions of 
dollars. 

To coordinate the plan, the U S D A 
formed an interagency steering com-
mittee. It consists of representat ives 
of the USDA's Animal and Plant 
Health Inspection S e r v i c e (APHIS) , 
Forest Serv ice , and S c i e n c e and 
Education Administrat ion and af fec-
t e d s t a t e s . S u b c o m m i t t e e s on 
research , operat ions, and informa-
tion provide backup for planning 
control , regulatory, detect ion, and 
other aspects of the effort . 

When outlying infestat ions are dis-
covered, they are wiped out in care -
fully planned operat ions by APHIS 
in cooperat ion with the a f fec ted 
state. State , federa l , and local of-
f i c i a l s c a r e f u l l y c o n s i d e r a l t e r -
natives and present their plans to 
res idents at public meetings. 

Trying to eradicate the moth from 
the ent i re United States would in-
vo lve u n a c c e p t a b l e d o l l a r , m a n -
power, and environmental costs and 
might well be impossible in any case . 
But the present program is buying 
time for the uninfested a r e a while 
better pest management systems are 
developed to deal with the gypsy 
moth. 

E X T E N S I O N 

Shoulders of VPI 
retires from turf 
John Shoulders , wel l -known pro-
fessor of agronomy and extension 
turf s p e c i a l i s t at V i r g i n i a Poly-
technic Institute, has ret ired af ter 28 
years of serv ice in turf and forage 
work. 

Shoulders he lped c r e a t e and oc-
cupied the new position of extension 
turf special ist in 1966. His many 

accompl i shments include fall and 
winter nitrogen fert i l ization, doubl-
ing the state 's a l fa l fa production be-
tween 1952 and 1961, and tripling 
corn si lage production b e t w e e n 1952 
and 1966. In 1977 he was honored as a 
fel low in the A m e r i c a n Society of 
Agronomy, the highest honor the 
organization bestows upon its mem-
bers . 

S h o u l d e r s p l a n s to r e m a i n in 

Blacksburg and maintain an interest 
in turf programs. 

T R E N D S 

Scotts research shows 
home fix-up to rise 
A nat ionwide survey conducted for 
O.M. Scott & Sons by Home Testing 

Continues on page 68 

Flail type mowers have a reputation for being safer 
than rotary type mowers. Mott Mowers.. with their 
l ightweight knives... are the safest of the flails. 

More VERSATILE in mowing performance. Mott 
Mowers cut everything from fine lawns to high weeds. 

More reliable, with long life durability. Mott Mowers 
offer COST EFFECTIVE PERFORMANCE. 

Write or call for information about YOUR MOWING 
REQUIREMENTS. Mow flail safe... with Mott Mowers. 

"Tell me more about FLAIL SAFE mowing." 
NAME 

ADDRESS 

CITY .STATE ZIP 

PHONE 

MOTT CORPORATION 
i : n I M j t . l l J * 514 Shawmut. La Grange. Illinois 60525. (312) 354-7220 



COUNT THE WAYS 
CUSHMAN CANÉI 
HELP CUT WM 
LABOR COSTS] 

With inflation driving up your labor 
costs, you've got to find new ways to 
get more work done in less time. 

That's what the Cushman 
Turf-Care System is all about. 

At the heart of our system is 
the Cushman 3- or 4-wheel Turf-
Truckster vehicle. With a rugged 
18-hp engine, and a transmission 
designed to allow the optional PTO 
to attach directly to it, the Turf-
Truckster moves people, tools and 
equipment quickly and economically 

But the real beauty of the 
Turf-Truckster is that it also helps 
your crew finish most turf jobs fast, 
thanks to a full line of optional 
Cushman attachments. 

Each attachment 
secures to your 
Turf-Truckster's 
chassis in minutes, 
through Cushman's 
pin-disconnect 
system. You don't 
bolt or hitch, but 
just put the attach-
ment in place, 

snap-in two or three pull pins and 
you're ready to hit the turf. 

And every optional Cushman 
Turf-Care attachment is engineered 
to get its job done neatly and in as 
little time as possible. 

1. GREENSAVER® 
AERATOR. 

The Greensaver lets 
you aerate greens, tees w 
or other turf areas up ^ 
to 10 times faster ^ 
than walk-type 
units. 

coring tines, W coring tines or 
slicing tines—they are all inter-
changeable. What's more, both 
coring drums collect cores as you 
aerate. Or remove the side plates 
and return the cores to the turf to be 
broken up as top dressing. 

2. SHORT BOX & 
FLATBED/BOX. 

Your Turf-Truckster becomes a flat-
bed hauler with just two pull pins in 
place. Bolt on the optional side panels 
and tailgate to the flatbed, and 
you've got a 1,000-lb. capacity* 

^ box that can 
be dumped m 
manually or 
hydraulically. 

It attaches easily to either the 3- or 
4-wheel Turf-Truckster. Choose the 
drum best suited for your turf: Vz" 



3. SPRAYER. 
It's a 100-gallon polyethylene tank 
that holds liquids for spraying 
greens, trees, bushes or roughs 
quickly and accurately. Team it with 
the Turf-Truckster equipped with a 
standard 2 to 1 auxiliary transmis-
sion, optional PTO and 
ground speed 
governor y & s W 
for properly i w ^ * 
controlled 
spraying 

4. TOP DRESSER. 
Compared to self-powered or 
walk-type top dressers, this unit 
pays for itself in the hours it can save 
your crew. A rubber fabric moving 
bed and rotating 
brush are 
regulated by 

the vehicle's ground speed to 
maintain an even spreading pattern 
over a 31V4" swath. And the hopper 
holds up to 1,000 lbs. of material 
from rock salt to powdered fertilizer. 

5. SPREADER/SEEDER. 
Mounted on the optional Short Box 
or Flatbed/Box, its cyclone action 
spreads up to 300 pounds of seed, 
sand, salt or fertilizer over areas up 
to 40' wide. The Spreader/Seeder is 
powered by the Turf-Truckster's 
optional PTO with extension shaft. 
And since all controls are operated 
from the driver's seat, one man can 

get the job done. 

6. QUICK AERATOR. 
We call it the Quick Aerator because 
its 46" wide swath lets you finish big 

aerating jobs fast. 
It can also move 

from job to job fast, 
because it can be 

hydraulically lifted by controls from 
the driver's seat for ground transport 
(optional hydraulic system and 
dump set required). Three tine 
styles are available for different soil 
conditions: slicing, coring (2 sizes) 
and open spoon. 

7. GRADER/SCARIFIER. 
Now you can groom non-turf areas 
with your Cushman Turf-Care 
System. Attach the new Grader/ 
Scarifier to your Turf-Truckster 
and you're ready to break up 
compacted dirt on ball diamond 
infields or golf car pathways. As 
a professional grading tool, it will 
keep your grounds even, or create 
new surfaces. There's a built-on 
dragmat holder, driver-operated 
controls and an optional scarifier 
replacement bar 
with extra-close W 
1W' tooth 
spacing. 

8. POWER CONVERTER. 
The Cushman Power Converter 
turns your Turf-Truckster into a 
mobile power plant for electric 
tools, floodlights . . . anything with a 
universal motor that draws up to 120 
volts DC. So, instead of bringing 
every repair job back to the shop, 
your crew can handle them in the 
field. The Power Converter is 
inexpensive, easy to install and 
makes your Cushman 
System even more 
versatile. 

9. CUSHMAN RUNABOUT. 
If you need a vehicle for moving 
people and equipment efficiently, 
consider the Cushman Runabout. 
Either the two-man 18-hp Run-
about, or the one-man 12-hp model. 
Both give you maneuverability 
and feature a big pick-up box, 
and 3-speed transmission. And 
both Runabout models let your crew 
get to the job without tying up a golf 

car that could be on the 
course earning a profit. 

The Cushman Runabout. 
The Cushman Turf-Truckster. 
The Cushman Turf-Care System. 
They're all designed with the kind 
of quality you've come to expect 
from Cushman. And common 
sense engineering for less down-
time, helping you hold down 
rising operating costs. 

If you'd like to see our turf system 
in action on your grounds, return 
this coupon. Your Cushman Turf 
Dealer is ready to demonstrate our 
labor-saving System to you now. 

'Rating for vehicle equipped with 9.50-8 rear tires. 
© Outboard Marine Corporation 1979. 

All rights reserved. 

C U S H M A N 
The Labor-Saving Turf System 
2 0 2 5 C u s h m a n . P.O. B o x 8 2 4 0 9 . 
L inco ln . N E 6 8 5 0 1 

Let's see the labor-saving System at 
work, Cushman. 
• I 'd l i k e m o r e i n f o r m a t i o n o n t h e 

• S e n d m e y o u r n e w c a t a l o g f o r 1 9 8 0 . 

N a m e _ 



Write 1 2 7 on free information card 

The taller the grass 
...the higher we pop! 

From residential ro light commerciol volves, controllers ond accessories 
turf installations, Champion has a featured in the new Champion, full-
pop-up to do the job! When you color catalog. Ask for your free copy, 
compare the cost, precision construc- gk & m m 
tion ond performance, you'll buy N 
Champion. The 18HP (2" pop-up), S P R I N K L E R E Q U I P M E N T 
the P180 (21/2w pop-up) ond the 1460 N. Noud St. 
6178 Impulse pop-up ore just three Los Angeles, CA 90012 
of over one-hundred fifty sprinklers, (213) 221-2108/(213) 223-1545 

N e w s from page 65 

Institute indicates that homeowners 
will spend more time at home and 
spend more money on lawn and gar-
den material . 

Lawn care and gardening were the 
activities cited by homeowners for 
extra attention this year. Nearly two-
thirds of the family heads said they 
would be spending more time on 
these activities and more than half 
said they would be spending more 
money on their lawns and gardens. 
Beside the enjoyment of an attrac-
tive lawn and garden, homeowners 
indicated they b e l i e v e d outdoor 
improvements to their home would 
increase the value of their property. 

More women indicated a role in 
the care of lawns, nearly 40 percent, 
compared to 68 percent of the men. 
Sixty percent of women indicated a 
role in gardening. 

Other surveys have predicted a 
significant increase in gardening this 
y e a r , e s p e c i a l l y v e g e t a b l e 
gardening. 

TURF 

Awards given at 
Midwest Conference 
Two students, a leader in the turf in-
dustry, and the director received 
recognition at the Midwest Regional 
Turf Conference at Purdue Univer-
sity. 

Stephen Biggers IV and David 
Shif ley received Purdue turf schol-
arships and checks for $250 from the 
T U C O D i v . o f U p j o h n C o . , 
Kalamazoo, ML Ben and Dorothy 
Warren of Warren's Turf Nursery, 
Palos Park, IL, were recognized for 
their educational efforts in the sod 
industry and Dr. W. H. Daniel, direc-
tor of the conference, was given a 
surprise roast and recognition for his 
30 years in turf. 

Stihl participates in 
lumberjack contests 
For one week in July, the Annual 
Lumber jack World Championships 
bring the sound of axes striking wood 
and thousands of people to little 
Hayward, Wisconsin. 

Stihl Inc. has decided to partici-
pate with a full sponsorship in the 
contest after a limited sponsorship 
last year. The company will be in-
volved this way for the next three 
years. 



Introducing the W4 Tough little mudder. 
The go-anywhere articulated loader with 35 hp diesel engine. 

W4 with new forklift option 
increases job versatility. 

Now you can handle more tough 
loading chores around the jobsite 
with a new breed of loader for today's 
construction... the Case W4! 

New center-pivot steering joint 
means 70° articulation... plus 16° os-
cillation. This rugged new joint pro-
tects vital drive components from 
damage ... means high ground-
clearance. It lets W4 crawl through 
mud and muck. And climb over ruts 
and hilly areas. The front and rear 
wheels always follow the same track. 

With 35 horses (26.4 kW) inside a 
stout 5-main bearing, liquid-cooled 
diesel engine, the W4 loader is al-
ways ready to go. And for sheer brute 
capacity, W4 boasts an operating 
load of 778 kg (1715 lbs) with the 
.38m3 (1/2 yd3) standard bucket. 

Easy operation and articulated 
design make the W4 easy on the op-
erator. Hydrostat ic dr ive lets him 
work at speeds up to 7 kph (4.4 mph) 
.. .20.4 kph (12.7 mph) in transport. 

A simple hand lever selects for-
ward, neutral or reverse — while a 
foot pedal controls power and speed. 

The self-leveling mechanical loader 
automatical ly levels the bucket in 
raise cycle... lets you concentrate on 
maneuvering. And W4's hood swings 
up for easy access to all routine 
maintenance areas. 

Check out this "Tough little mud-
der" soon at a Case Underground 
dealer near you. It's the first loader 
that's doing something about it to 
get more work done on the jobsite. 

J I Case UENNECOJ 
A Tenneco Company ^ ^ H ^ ^ t 

Light Equipment Division 
PO Box 9228 Wichita. KS 67277 U.S.A. 

W 4 C - 2 - 3 8 0 

III CEE ® 



WM! 
VEGETATION MANAGEMENT 

By Roger Funk, Ph.D., Davey Tree Expert Co., Kent, Ohio 

Q: What can you tell me about Pine wilt ? It was 
suggested as a possible cause of the death of a 
client's red pine, but I have not been able to find 
any information. 

A: Pine wilt disease was first reported in the 
United States in Missouri in 1979 and has now b e e n 
identi f ied in 15 states from Missouri to the East 
Coast. T h e disease is caused by the pine wood 
nematode Bursophilenchus lignicolus. Austr ian! 
red, Scot 's , white, slash, Virginia, and Swiss stone 
pines are part icularly suscept ible . 

T h e only external symptom is wilting, fol lowed 
by yellowing, then browning of the needles , start-
ing at their base and extending to the tips. A pine 
that has been killed will genera l ly retain the 
n e e d l e s for a period of time b e c a u s e death is so 
rapid. When infested trees are cut, the wood, 
rather than being pitchy, appears dry with little or 
no resin. 

T h e nematodes are spread by one of the long-
horned bee t les or roundheaded borers . T h e adult 
bee t les principal ly attack freshly cut, dying or re-
cent ly dead trees, although when the adults first 
emerge they seek fresh tissues of heal thy pines for 
their first feeding. T h e boring wound is inoculated 
with nematodes as the bee t les feed. T h e nematodes 
multiply to enormous populations, migrate to the 
vascular system and plug the conducting cel ls . 

O n c e the disease has been conf irmed, remove 
the dead tree as soon as possible to reduce the 
source of nematodes . T h e r e are no other control 
procedures at this time. 

Q: Is it true that only the current season's wood 
conducts water in trees? Would this be the best 
area to inject chemicals for protection from insects 
and fungi? 

A: Angiosperms are c lassi f ied as ring-porous or 
dif fuse-porous. In ring-porous trees, such as oaks, 
ashes, and elms, the d iameters of the xylem vessels 
formed ear ly in the growing season are much 
larger in d iameter than those formed later. In 
dif fuse-porous trees, such as poplars, maples , and 
birches , the vessels genera l ly are approximate ly 
the s a m e d iameter throughout the growing season. 

T h e r e is cons iderab le d i f f e r e n c e of opinion con-
cerning how much of the sapwood is actual ly in-
volved in water conduction. In at least some of the 
ring-porous trees, most of the water moves in the 
outermost annual ring, although some movement 
may occur in the late wood of the preceding year . 
In d i f f u s e - p o r o u s t r e e s and c o n i f e r s , a con-
s iderab le number of annual rings usually are in-
volved in water conduction. 

In ject ion of pest ic ides should be made in the 
outermost annual rings for best absorption and 
translocation. T h e pattern of sap ascent , that is, 
w h e t h e r it is a spiral pattern or direct vert ical as-

cent, will also af fect the distribution of pest ic ides 
throughout the crown. 

Q: What cultural practices will help develop a bet-
ter root system so turfgrass will be less susceptible 
to damage during hot, dry weather? 

A: Excess ive nitrogen, c lose mowing, f requent light 
w a t e r i n g , c o m p a c t e d soi ls , and h e a v y thatch 
reduce rooting and/or d e c r e a s e rooting depth. Any 
cultural pract ices which correct these problems 
will he lp turfgrass develop a more extens ive root 
system. 

Q: What would make a fruit tree break off at the 
graft union? The tree was over 10 years old and ap-
peared healthy. 

A: Symptoms of graft incompatibi l i ty may range 
from complete fa i lure of the root stock and scion to 
graft to vigorous growth the first year fol lowed by 
slow dec l ine . In some cases , symptoms of incom-
patibil i ty such as chlorosis and leaf shedding may 
not be apparent until many years af ter grafting. 

Q: How safe is Dipel and how effective is it against 
gypsy moth? 

A: Dipel contains spores and crystal l ine endotoxin 
produced by Bacillus thuringiensis Berl inger . It is 
cons idered harmless to humans and animals and is 
safe for the environment . At the present time there 
are no c learcut opinions on its e f fec t iveness . 

Q: After a lawn has been sprayed with fertilizers 
and pesticides, is it safe to use the grass clippings 
on my vegetable garden? 

A: Broadleaved weeds are h e r b a c e o u s dicots, and 
c h e m i c a l s which control these w e e d s will also af-
fect vegetables . Tomatoes , beans , and cucurbi ts are 
part icular ly suscept ib le . T h e r e f o r e , it is not safe to 
apply fresh clippings from a treated lawn to a gar-
den, although it should be sa fe to use the cl ippings 
af ter they have been composted for a season. 

Q: Can fritted trace elements be used along with 
fertilizers in a liquid spray system? 

A: Fritted micronutr ients are special glasses that 
are not soluble and are very abras ive . You would 
not want to spray frits through conventional piston 
pumps. 

Send your question or comments to: Vegetation 
Management c /o WEEDS TREES & TURF, 9800 
Detroit Ave., Cleveland, OH 44102. Leave at least 
two months for Roger Funk's response in this 
column. 

r 



MËM 
U.S. Dept. of Labor prosecutes 
sod grower for hiring practices 
T h e Department of Labor recent ly cited and 
assessed a penalty of $8,000 to W a r r e n ' s Turf Nurs-
ery Inc. for the way it obtains workmen for its nur-
ser ies . 

T h e action centers on W a r r e n ' s Sul l ivan, Wiscon-
sin nursery, one of the f irm's largest with more 
than 1,000 acres . T h e nursery annual ly hires 25 to 
30 i t inerate workmen from M e x i c o for the growing 
season. 

T h e Department of Labor fi led a complaint 
against Robert Mi lam, Warren manager at Sul-
livan, and assessed him with a penalty of $7,000 for 
not registering as a labor broker . A citation was 
also issued against the Warren Corp. with an 
assessment of $1,000 for hiring an unregistered 
labor broker, who is the f i rm's own manager , also 
Mi lam. 

" T h e immigration people have made things very 
difficult for us , " said Ben Warren , president of the 
company. " T h e y have entered our bunkhouses , 
without warrants , at 3 or 4 am. T h e y have driven 
over newly irrigated sod fields, doing ser ious 
damage, in their zeal to arrest " w e t b a c k s . " T h e y 
have demanded proof of ci t izenship from native 
horn Amer icans , a pract ice which I understand is 
i l lega l . " 

W a r r e n was also crit ical of trade associat ions 
whom he says have done nothing to help. " S o far 
n e i t h e r the Sod G r o w e r s A s s o c i a t i o n or the 
Amer ican Association of Nurserymen have done 
anything except feel sorry for us. T h e y act like they 
think 'Warren is guilty of breaking the law so we 
can't help them. ' W e have broken no l a w s . " 

Wil l iam Harding, legal counsel for the A m e r i c a n 
Sod Producers Association, said, " T h e decis ion 
made by ASPA was that the resolution of the prob-
lem would come about quicker through legislation 
than through litigation. Our pr imary thrust is to get 
the legislation c h a n g e d . " He said the litigation 
would take a long time. 

Lofts Seed and Southern Turf 
establish Sunbelt Seeds, Inc. 
Lofts Pedigreed S e e d , Inc., NJ, and Southern Turf 
Nurser ies , Tif ton, GA, have formed a new com-
pany based in Tucker , GA, cal led Sunbel t Seeds , 
Inc. 

Peter Loft, cha i rman of Lofts, and Char les Nash, 
president of Southern Turf , said the company ini-
tially will spec ia l ize in marketing programs to the 
southern recreat ional turf market , part icular ly golf 
courses during the overseeding season. Sunbel t 
S e e d s will also provide supplementa l seed treat-
ment for disease control as well as a blending ser-
vice for those requir ing special b lends of seeds to 
fulfil l their seeding needs . 

There just isn't 
another 

sod cutter 
built like Ryan's. 

This is the Ryan® Jr. 
Sod Cutter. The latest 
in a line that started 24 
years ago. Naturally, 
we've made quite a few 
improvements since 
then, but today's Jr. Sod 
Cutter delivers the 
same, everyday 
dependability and 
reliable performance 
that made our first 
model so popular. 
Here's why. 

(1) It has simple, 
one-man operation; 
(2) Hand lever 

heavy-duty gear box is 
built to last year after 
year; (6) Self-propelled 
action lets you cut up 
to 135 feet of sod 
per minute. 

With operating costs 
getting higher all the 
time, you need to get 
the most out of every 
hour's wage you pay. 
That takes a depend-
able crew, using depend-
able equipment. 
Like the 

controls set the cutting depth up to 2V2"; (3) A rugged 7-hp engine delivers plenty of power; (4) You can choose 12" or 18" width models; (5) Its 

Ryan Jr. Sod 
Cutter. 

Ask your Ryan dealer 
for a demonstration, 
and see for yourself 
how we build a sod 
cutter. 8 o c u r 5 

.he Jr. Sod g Cutter 
RYAN 
TURF-CARE 
EQUIPMENT 
Day-ln, Day-Out 
Performance. 
3032 Cushman 
P.O. Box 82409 
Lincoln, NE 68501 

Write 122 on free informat ion card 



Land Reclamation Report 
Interior approves funding for mine projects 
P r o j e c t s in v a r i o u s s t a t e s h a v e 
received federal monies for mining 
and reclamation contracts from the 
Department of the Interior. 

The Water and Power Resources 
Service has awarded $11 million to a 
Cal i forn ia construct ion firm for 
work on the Southern Nevada Water 
Project. This entails construction of 
flow control facilities, tanks, and a 
chlorination station. 

Joan M. Davenport, Assistant Sec-
retary of the Interior for Energy and 
Minerals, has approved a mine ex-
pansion plan on some 6,680 acres of 
land in northern Colorado which 
will produce 31.2 million tons of 
steam coal over the next eight years. 

Along with approval of this con-
struction, the Interior has committed 
money to some reclamation projects. 
These include: 

• An abandoned coal mine site that 
is causing air pollution in western Il-

linois at an estimated cost of over 
$450,000, 

• A $2.4 million project to reclaim 
the abandoned Zayre strip mine and 
coal refuse hank in Wilkes-Barre 
Township, PA, and 

• A plan to reclaim some 219 acres 
of abandoned coal mine lands in the 
Little Kyger Creek watershed in 
Call ia County, OH. 

OSM gives statement 
on reclamation funds 
The Office of Surface Mining has 
issued the Final Envi ronmenta l 
Statement (FES) on the proposed use 
of the federal portion of fees collec-
ted from active coal operations to 
reclaim abandoned coal mine lands. 

The FES examines five possible 
approaches for the allocation of the 

20 percent federal share of the fees 
collected. 

The preferred alternative is based 
on a goal-oriented approach which 
directs funds toward the most exten-
sive abandoned mine land problems 
and toward those which most affect 
people. 

Other alternatives are: 
• Funding eligible projects in the 

order received, regardless of the 
location. 

• Allocating funds based on the 
percentage each state or Indian tribe 
contr ibutes to the fee col lect ion 
system. 

• Allocating based on the percent-
age of national historic coal pro-
duction from a given area. 

• Allocating on a state's or tribe's 
share of the Abandoned Mine Lands 
problems nationwide. 

HYDROSEEDING AND MULCHING EQUIPMENT 
FINN LEADS THE INDUSTRY FOR OVER 30 YEARS 

• Finn is the world's largest manufacturer of hydroseeding and 
mulch spreading equipment with over 30 years of experience. 

• Turf establishment can be done for a fraction of the cost of 
other methods. 

• Our 800, 1500, 2500 and 3000 gallon HydroSeeders are 
designed to seed most any size project economically. 

• Two models of Mulch Spreaders that can spread hay and 
straw mulch from 4 to 15 tons per hour. 

Contact FINN — Let us show you how to increase production, 
reduce labor and build profits. Call or Write Today! 

EQUIPMENT COMPANY 
2525 DUCK CREEK RD. • CINCINNATI, OHIO 45208 
TOLL FREE 800-543 7166 • OHIO COLLECT 513-871-2529 



Standard's new 
Duo-Rake...a real 
"smoothie" in any 
sand trap! 
For the first time, a trap rake that extra-smoothes sand. Just the way 
your golfers want it! 

Unique Standard Duo-Rake lets user rake out deep footprints, other 
indentations —then turn rake over and blade out — absolutely 
smooth — the grooves or ridges that can be a menace to good 
play. 

Golfers find Duo-Rake a delight to use because it's so light-
weight and easy to handle. 

You'll love Standard's Duo-Rake, too. Because it's so 
maintenance-free. 

Its high-impact molded plastic head is practically in-
destructible. 

Add to this the no-rust, heavy-duty aluminum handle 
and chrome-plated 3-inch stand-up spike — and we 
ask — how can a rake be more 
maintenance free! 

Choice of bright yellow or uncoated 
natural-aluminum-color handle. 

Duo-Rake head is interchangeable 
with head on other Standard Trap Rakes. 

Why not bring your sand traps 
up to snuff now? 
Contact your Standard Distributor. Or write or phone for 
new Standard Duo-Rake Bulletin DR-78. Standard Golf 
Company, 220 East Fourth Street, Cedar Falls, Iowa 50613. 
319/266-2638. 

STANDARD 



WFNIT 
NETTING DESIGNED A N D MANUFACTURED 

SPECIFICALLY FOR THE SOD INDUSTRY 

Each ro l l of TURFNIT is 14' w i d e by 28" in d i a m e t e r 
a n d w e i g h s a p p r o x . 650 lbs. P ic tu re a b o v e shows 
Counce l l ' s Un ive rsa l Ne t Layer ready to lay ro l l of 
TURFNIT. 

P ic tu re a b o v e shows TURFNIT b e i n g la id in f i e l d 
a f t e r seed ing . Roll of TURFNIT is s t r e t c h e d to ap-
p r o x . 116' w i d t h in f i e l d a n d each ro l l covers ap-
p r o x . 7 acres . 

A b o v e shows typ ica l ho le c o n f i g u r a t i o n of TURFNIT 
in f i e l d a f t e r i ns ta l l a t i on . 

No Tent 
TURFNIT 

U p — w e e d s p e n e t r a t e t h r o u g h 

in In f i e l d use, TURFNIT w i t h s t o o d w i n d s 
excess of 50 MPH w i t h no m o v e m e n t 
TURFNIT speeds up sod ha rves t t i m e a n d 
he lps p r e v e n t soi l e r o s i o n 

Cut labor i ns ta l l a t i on t i m e by us ing TURFNIT 

Please col 
TURFNIT: 

or w r i t e fo r f u r t h e r i n f o r m a t i o n on 

Joseph F. Lamb, Pres iden t 
D e l m a r v a Tex t i l e Co. Inc. 
254 N. Rehobo th Blvd. 
M i l f o r d , DE 19963 
(302) 422-7531 

mm 
PRODUCTS 

Fastgrass, a var ietal b lend of f ine - lea fed perennia l 
ryegrasses , forms a dense stand quickly and blends 
in well with other d e s i r a b l e grasses, such as Ken-
tucky bluegrass , Creeping Red, or Chewing fescue . 
This variety, from Otto Pick & Sons S e e d s Ltd., has 
a dark color, mowes easi ly, withstands low mowing 
heights, and resists many turf diseases . It holds up 
well to traff ic and can be used on golf course fair-
ways, tees, and greens in the South, football f ields, 
and other highly tread areas . 

Write 701 on free information card 

Efficient handling of hose and electric cable saves 
t ime and convenience . Hannay Ree ls on W h e e l s 
handle fluids, gases, c a b l e with e lectr ica l con-
nections, or rope and chains . T h e y adapt to a wide 
variety of m a i n t e n a n c e applicat ions, such as spray-
ing, watering, ferti l izing, edging, trimming, and 
pruning. 

M o d e l s 1100 and 1200 are continuous flow ree ls 
and handle 3/s through 1-inch inside d iameter hose. 
T h e y are equipped with swivel joint inlets, fluid 
hubs and outlet r isers, and are made with steel 
handles , rubber- t ipped front legs, and r u b b e r 
w h e e l s for easy transport over uneven surfaces . 
Models for dry storage handle 2,000 feet of 3/s-inch 
outside d iameter cab le , rope, etc. Another model 
transports e lec t r i c c a b l e and comes with a 6-foot 
lead of Type S O cab le with a 3-prong male plug. 

Write 703 on free information card 

A quick disconnect of the 44-, 52-, and 61-inch 
mower decks makes for easy at tachment of op-
tional equipment on Grasshopper ' s 12- and 16-
horsepower riding mowers . At tachments include a 
48-inch dozer b lade , ad jus tab le to bi -direct ional 
angles; snow thrower with 12-inch auger and 
rotating discharge chute ; and rotary broom with 
protect ive cover . 

A vacuum grasscatcher discharges into a self-
contained, rear -mounted col lect ion hopper . A fan 
assembly powered by the mower deck drive con-
veys cl ippings to a ca tcher . Dual hydrostat ic drives 
power each drive whee l independent ly , providing 
maneuverabi l i ty that saves labor and fuel . 

Write 705 on free information card 

Correction: T h e Kleco drift-proof sprayer listed in 
M a r c h " P r o d u c t s " is manufac tured by Kinder 
Lawn Equipment Co., Denton, T X . 



Dicoa Irrigation Systems, a division of Raindrip, 
Inc., has introduced Turbo-Flush in-l ine emit ters 
which have a wide flow path to prevent clogging. 
T h e y are avai lab le in V2,1, and 2 gph capac i t ies for 
tubing sizes of .520 inch and .400 inch inside 
diameter . 

Write 708 on free information card 

A 60-inch rotary mower attachment provides a 
c lean, even cut over most terrain b e c a u s e of its ad-
justable anti -scalp caster w h e e l s in front and anti-
scalp rol lers in the center of the mower in the front 
and rear . T h e Gravely mower for 16 to 19.9 horse-
power tractors comes with gauge w h e e l s in the rear 
and an al l -gear drive from tractor to mower gear 
box for e f f ic ient transmission of power. 

Write 709 on free information card 

A modular combine can seed, fert i l ize, d ispense in-
sect and weed controls, and aerate , all at once . T h e 
combine , ca l led Trac 'n Combo, by a m a n u f a c t u r e r 
of the same name, can increase productivity and 
reduce costs by accomplishing several tasks in one 
pass. It mounts direct ly onto any tractor and its 
modular design al lows good maneuverabi l i ty , es-
pecia l ly in conf ined areas . 

A patented drive system al lows the c o m b i n e to 
dispense and aera te in e i ther forward or reverse . 
Other features include re t rac tab le aerator and 
spinner plate for travel over rough terrain or curbs . 
T h e c o m b i n e aera tes up to 2 inches d e e p and dis-
penses over a 5 to 12 foot area . 

Write 715 on free information card 

A complete line of backhoe loaders come with side-
shift to permit digging right next to barr iers , me-

dians, fences , and property l ines. It reduces in-
terruption to traff ic flow by leaving all lanes open 
except the one in which the loader is working. 
Sideshif t also gives the operator an unobstructed 

view of the trench and anyone working in and 
around the trench. With the backhoe tucked in, 
there is greater road stabil i ty to and from the job. 

Front loading provides up to 6,500 pounds lift, 
13,800 pounds breakout, IVr cubic yard bucket , and 
10 feet 11 inch loadover height. Digging depths 
range from 13 feet to 19 feet 2 inches . JCB Inc. 
makes the l ine. 

Write 707 on free information card 

A grass seed product, ProTurf Utility Mixture , 
from O.M. Scott & Sons, es tabl i shes turf quickly, 
w e a r s well , and covers throughout the year . It was 
developed espec ia l ly for golf course roughs, school 
grounds , a t h l e t i c p r a c t i c e f i e lds , c e m e t e r i e s , 
genera l landscape and utility areas , and w h e r e soil 
needs to he stabi l ized against erosion. It contains 
Victa Kentucky bluegrass, perennia l ryegrass, and 
creeping red fescue. 

Write 704 on free information card 

Slope and ditch mower by Auto Spec ia l t i es Mfg. 
Co. f loats on a boom that extends to 28 ft. from its 
tractor mount. It solves problems by cutting vegeta-
tion in water- f i l led ditches, s teep slopes, and along 
fence l ines . A brake keeps the head from creeping 
under its own weight. M o r e than 1,000 units are 
current ly used for right-of-way work. 

Write 716 on free information card 

Fiber-Lock, an acryl ic emulsion hinder developed 
by Super ior F'iber Products Co. locks in soil 
stabil ity in landscaping and land rec lamat ion . It 
has been designed to control erosion, minimize 
sediment loss, keep down blowing dust, and act as 
an ef f ic ient hinder . It can be used in hydroseeding 
or hydrograssing pro jects in e i ther a one-step or 
multi -process. T h e product comes in 5-gallon pails 
and 55-gallon drums. 

Write 719 on free information card 

A soil salts meter from Advanced Market ing, Inc. 
indicates soluble salts in soil at a " S a f e " or 
" D a n g e r " level in a 5 second test. It is permanent ly 
ca l ibrated and requires no battery. S imple direc-
tions tell how to correct imba lance . 

Write 720 on free information card 



mm 
EVENTS 

The current issue of WEEDS TREES & 
TURF carries meeting dates beginning 
with the following month. To insure that 
your event is included, please forward it, 
90 days in advance, to: WEEDS TREES & 
TURF Events, 9800 Detroit Ave., 
Cleveland, OH 44102. 

R e s i d e n t i a l L a n d s c a p e D e s i g n 
Course I, Mi lwaukee , WI, June 18-

20. Contact John Shaw, Execut ive 
Director , ALCA, 1750 Old M e a d o w 
Rd., M c L e a n , VA 22101, 703/821-8611. 

Met ropo l i t an T ree I m p r o v e m e n t 
Alliance papers on " U r b a n T r e e s 
and T h e i r S o i l s , " Rutgers Universi ty, 
New Brunswick, NJ, June 18-20. 
Contact Dr. David F. Karnosky, Cary 
Arboretum, Box AB, Mil lbrook, NY 
12545,914/677-5343. 

26th Grass Breeders Work Planning 
Conference, Utah State University, 
Logan, UT, June 18-20. Contact K.H. 
Asay, R e s e a r c h Genet ic is t , Crops 
R e s e a r c h Laboratory, U .S .U .UM63 , 
Logan, U T 84322. 

R e s i d e n t i a l L a n d s c a p e D e s i g n 
Course I, Tucson, AZ, June 23-25. 
Contact John Shaw, Execut ive Direc-
tor, ALCA, 1750 Old M e a d o w Rd. t 

M c L e a n , VA 22101, 703/821-8611. 

Lawn Institute Annual Meeting, Del 
Coronado Hotel, San Diego, CA, 
June 23. Contact Robert W. Schery , 
Director , 991 W. 5th St., Marysvi l le , 
OH 43040, 513/642-1777. 

American Seed Trade Association, 
Del Coronado Hotel, San Diego, CA, 
June 23-25. Contact Dr. Harold D. 
Loden, Execut ive V i c e President , 
Turfgrass Div., 1030 15th St. NW, 
Washington, DC 20005, 202/223-4080. 

Dutch elm disease training course, 
Sault Ste . Mar ie , Ontario, June 23-
26. Contact Dr. Peter F. Rice, c/o 
Royal Botanical Gardens , Box 399, 
H a m i l t o n , O n t a r i o , C a n a d a . L8N 
3H8, 416/527-1158. 

University of Massachusetts Field 
Day, South Deer f ie ld Plot, South 
Deer f ie ld , MA, June 25. Contact Dr. 
Joseph Troll , Dept. of Plant and Soil 
S c i e n c e , Stockbridge Hall , Amherst , 
MA 01003,413/545-2353. 

R e s i d e n t i a l L a n d s c a p e D e s i g n 
Course II, Phoenix , AZ, June 26-28. 
Contact John Shaw, Execut ive Direc-
tor, ALCA, 1750 Old M e a d o w Rd., 
M c L e a n , VA 22101, 703/821-8611. 

Minnesota Park Supervisors Associ-
ation spring meeting, Northrup King 
Co., Eden Prair ie , MN, June 27; 
s u m m e r meeting, Duluth, MN, Aug. 
15-16; fall meeting, Red Wing, MN, 
Oct. 10-11; and w i n t e r meet ing , 
Washington County Park Dept., Dec. 
2. Contact T h o m a s Feltl , M.P.S.A. 
S e c r e t a r y , 8200 W a y z a t a B l v d . , 
Golden Val ley , MN 55427. 

Niagara Falls Convention & Trade 
Show, N i a g a r a F a l l s C o n v e n t i o n 
Center , Niagara Falls, NY, June 30-
July 3. Contact Margaret Herbst , Ex-
ecut ive Secre tary , NY State Nurs-
eryman ' s Assn., Inc., 101 Park Ave., 
New York, NY 10017. 

American Association of Nursery-
men's 105th Annual Convention and 
T r a d e Show, Radisson M u e h l e b a c h 
Hotel, Kansas City, MO, July 13-16. 
C o n t a c t H a r r y C . K i e l y , A d -

SPECIAL 
6-PART 
EDITORIAL 
SERIES 

f i l l , Y J U u I 
The Harvest Publishing Company announces a major editorial 
series devoted to professional turf m a n a g e m e n t will be featured 
in W E E D S T R E E S & T U R F b e g i n n i n g with t h e July 1980 issue. 
T h i s s ix -par t series will present a n i n - d e p t h look at the latest 
t e c h n i c a l r e s e a r c h a n d p r a c t i c a l t e c h n i q u e s re levant to vert ical 
subjec ts c o m p r i s i n g t h e fine turf m a n a g e m e n t profession: 

• J u l y : Turf Seed Culture and Production 
• August: Sod Production and Marketing 
• September: Seed/Sod Installation 
• October: Turf Care Management Techniques 
• November: Disease Identification and Control 
• December : Insect Identification and Control 

E a c h editorial s u p p l e m e n t will rece ive wide b o n u s distribution. 
T h e c o m p l e t e series will be c o m b i n e d a n d p u b l i s h e d in book 
form in ear ly 1981. If y o u sell a p r o d u c t to professional turf c a r e 
a n d m a i n t e n a n c e markets , y o u r sales m e s s a g e b e l o n g s in this 
special editorial series. 

Advertising Closing Dates: J u n e 2 0 t h 
Material Due: J u n e 2 5 t h 

WEQMMIF 



ministrator, Amer ican Associat ion of 
N u r s e r y m e n , Inc . , 230 S o u t h e r n 
Buidling, 15th & H Streets , N.W., 
Washington, DC 20005, 202/ 737-4060. 

Aquatic Plant Management Society 
annual m e e t i n g , S a r a s o t a Hyatt 
House, S a r a s o t a , FL, July 13-16. 
Contact Internat ional Plant Protec-
tion Center , Oregon State Univer-
sity, Corvall is , O R 97331. 

Plant Growth Regulator Working 
Group meeting, D a l l a s S h e r a t o n 
Hotel, Dallas, TX, July 13-16. Contact 
Dr. Louis G. Nickell , Program Chair-
man, V e l s i c o l C h e m i c a l C o r p . , 
Research & Development , 341 E. 
Ohio St., Chicago, IL 60611, 312/670-
4740. 

A t h e N a t i o n a l A s s o c i a t i o n of 
Cemeteries a n n u a l m a i n t e n a n c e 
meeting, Indianapolis , IN, july 17-19. 
Contact Russel l P. Rager, Washing-
ton Park Cemetery , 10800 E. Wash-
ington Street , Indianapolis , IN 46229, 
317/898-6611. 

American Sod Producers Associa-
tion summer convention & field days, 
F o u r S e a s o n s H o t e l , A l b e r t a , 
Canada, July 20-22. Contact ASPA, 
Bob Garey, Execut ive Director, 9th & 
M i n n e s o t a , H a s t i n g s , N E 6 8 9 0 1 , 
402/463-4683. 

Wisconsin Park and Recreat ion 
Association tour and e q u i p m e n t 
demonstrat ion, Washington County, 
July 24-25. Contact Jerry Adams, 
County Park Dept., 515 E. Washing-
ton S t . , W e s t B e n d , WI 53095 , 
414/338-4445. 

North American Forest Tree Nursery 
Soils f ive-day workshop, State Uni-
versity of New York College of En-
vironmental S c i e n c e and Forestry 
(ESF), Syracuse , NY, July 28-Aug. 1. 
Contact Dean, School of Continuing 
Education, S U N Y College of En-
vironmental S c i e n c e and Forestry, 
Syracuse , NY 13210, 315/473-8711. 

Penn Allied Nursery Trade Show, 
H e r s h e y C o n v e n t i o n C e n t e r , 
Hershey, PA, July 29-31. Contact S. 
Howard Davis, Execut ive Director, 
Pennsylvania Nurserymen ' s Assn., 
234 State St., Harrisburg, PA 17101, 
717/238-1673. 

Southern Nurserymen's Trade Show, 
Atlanta Convention Center , Atlanta, 
GA, Aug. 2 -6 . C o n t a c t T o m m y 
Henegar , Southern Nurserymen 's 
Assn., 3813 Hil lsboro Rd., Nashvil le , 
TN 37215, 615/383-5674. 

Roadside Vegetation Management 
and Manipulation Program, San An-
tonio, TX, Aug. 4-8. Contact Robert 
Guinn, Engineer of Main tenance , 
T e x a s Department of Highways and 
P u b l i c T r a n s p o r t a t i o n , H i g h w a y 
Building, Austin, T X 78701. 

Ohio State University Turf Field Day, 
O S U Turfgrass R e s e a r c h Facil ity, 

C o l u m b u s , OH, Aug. 5. Contact 
K e i t h K a r n o k , O S U D e p t . o f 
A g r o n o m y , 1 8 2 7 N e i l A v e . , 
Columbus, OH 43210, 614/422-2591. 

Fertilizer Institute Trade Fair, Roe 
Vart le Hall, Kansas City, MO. Aug. 
5-6. Contact B a r b a r a Schoen, 1015 
18th St., NW., Washington, DC 20036, 
202/ 466-2700. 

3 
PARTS 

THAT'S ALL IT TAKES 
TO REPAIR ANY 

HYDROGRASSER 
F O R Q U I C K , E F F E C T I V E , A N D E C O N O M I C A L O N E 
STEP S E E D I N G , M U L C H I N G A N D F E R T I L I Z I N G : 
H I G H W A Y C O N S T R U C T I O N , M I N E R E C L A M A T I O N , 
G O L F C O U R S E S , C O M M E R C I A L A N D R E S I D E N T I A L 
L A N D S C A P I N G A N D G R O U N D S M A I N T E N A N C E . 

Model HG-8(A) 
• Total Volume 950 gallons 
• Two acres of seeding and 

fertilizing in less than 
one half hour 

• Spray distance 80 feet 
• Available with skid mounting 

Model HG-15M 
• Total volume 1850 gallons 
• Over 3 acres of seeding and 

fertilizing in one load 
• Distribution distance 175 feet 
• Handles high quality of cellulose 

fiber mulch. 

These three parts are the only ones 
you're ever likely to need. They're 
always in stock at our distributors 
or factory, enabling us to ship the 
same day. 

Simpler servicing, rugged reliability 
and high performance means lower 
operating costs for you That's why 
at Reinco: "WE MAKE IT EASY" 

Model HG-25 
• Total volume 2900 gallons 
• Seeds and fertilizes 5 acres in 

less than one hour 
• Can handle 9.000 pounds of 

granular solids in one load 
• Placement distance 200 feet. 

Send for FREE seeding-
mulching cost analysis and 
grassing equipment catalog. 

Or phone us...collect. 
P O Box 584 

Plan held. He* Jersey 07061 
1201) 755 0921 



Rutgers Turfgrass Research Day, 
New Brunswick, NJ. Aug. 6. Contact 
Ralph E. Engel, Research Professor 
of Turfgrass Management, Rutgers 
U n i v e r s i t y , P .O. Box 231, N e w 
Brunswick, NJ 08903, 201/932-9427. 

Illinois Landscape Contractors Asso-
ciation annual summer field day, 
C h i c a g o H o r t i c u l t u r a l S o c i e t y 
Botanic Gardens, Glencoe, IL, Aug. 
6. Contact Lucile Little, 202 W. Main, 
Box 1049, St. Char les , IL 60174, 
312/584-5770. 

Resident ia l Landscape Design 
Course I, Seattle, WA, Aug. 7-9. 
Contact John Shaw, Executive Direc-
tor, ALCA, 1750 Old Meadow Rd., 
McLean VA 22101, 703/821-8611. 

International Society of Arbori-
culture, Sheraton-Hartford Hotel, 
Hartford, CT, Aug. 10-14. Contact Er-
vin C. Bundy, ISA Executive Direc-
tor, P.O. Box 71, 5 Lincoln Square, 
Urbana, IL 61801, 217/320-2032. 

American Association of Nurserymen 
management seminar, St. Louis, MO, 
Aug. 10-15. Contact Robert S. Fortna, 
230 Southern Building, Washington, 
DC 20005, 202/ 737-4060. 

Resident ia l L a n d s c a p e Design 
Course II, Seattle, WA, Aug. 11-13. 
Contact John Shaw, Executive Direc-
tor, ALCA, 1750 Old Meadow Road, 
McLean, VA 22101, 703/821-8611. 

Iowa State University Turfgrass Field 
Day, Horticulture Research Station, 
Ames, IA, Aug. 12. Contact A.E. Cott, 
Extension Horticulturist, Dept. of 
Horticulture, Iowa State University, 
Ames, IA 50011, 515/294-1870. 
Central Plains Turfgrass Foundation 
Field Day, Kansas State University 
T u r f C o n f e r e n c e , K S U U n i o n , 
Manhattan, KS, Aug. 13. Contact Dr. 
R.N. Carrow, Secretary/Treasurer, 
Hort icul ture Dept., Waters Hall , 
Kansas State University, Manhattan, 
KS 66506,913/532-6170. 

Massachusetts Nurserymen's Associ-
ation and the New England Nursery-
men's Association summer meeting, 
Weston Nurseries, Hopkinton, MÀ, 
Aug. 13. Contact Deborah M. Fann- „ 
ing, Associate Director, MNA, 715 
Boylston Street, Boston, MA 02116, 
617/266-6800. 

Lawn, Garden Outdoor Living, Div. 
National Hardware Show, McCor-
mick Place, Chicago, IL, Aug. 13-16. 
Contact National Hardware Show, 

Charles Snitow, 331 Madison Ave., 
New York, NY 10017, 212/682-4802. 

Tan-Misslark Trade Show, Astro 
Hal l , Houston , T X , Aug. 16-19. 
Contact Bill Fullingim, Texas Assn. 
of Nurserymen, 512 E. Riverside Dr., 
Austin, TX 78704, 512/444-74 89. 

International Arboricultural Con-
ference, U n i v e r s i t y of S u s s e x , 
B r i g h t o n , E n g l a n d , Aug. 18-21. 

Contact Mrs. Moira Allan, Latchetts, 
23 P o r t s m o u t h L a n e , H a y w a r d s 
Heath, Sussex. RH 16 1SE, England, 
Tel : 04447-3344. 

Rhode Island Turfgrass Field Day, 
Turf Research Farm, University of 
Rhode Island, Kingston, RI, Aug. 20. 
Contact Professor C.R. Skogley, Plant 
and Soil Sc ience Dept., University of 
Rhode Island, Kingston, RI 02881, 
401/792-2570. 

Finally, An Aid For 
Teaching Turf grass 

Superintendents. Contractors. Lawn Care 
Managers. New. On-the-Job Reference 
The Turf Managers Handbook is a compre-
hensive. organized approach to turfgrass 
science and care. It has been designed and 
written by leading turf specialists from 
Purdue. Dr. William Daniel and Dr. Ray 
Freeborg. for on-the-job reference and as a 
text for students. 
The book contains 150 illustrations and 96 
color photographs Data includes 240 
tables and forms. Included are 
specifications for rootzones. 
employment, calculations for 

chemical applications, and extensive 
metric-imperial conversion. Business 

and technical aspects of 
turfgrass management are 

covered In this 424-page book. 
Planning, purchasing, hiring, 

construction, and plant 
selection are put together for 

easy on-the-job reference. 
Markets covered include lawn 

care, sod production, golf course 
nanagement, cemeteries, athletic fields, 

,nd low maintenance areas. If it concerns 
turf, it's in the Turf Managers' Handbook. 

TU 
mana1 
Hanö BOOK 

Ordering Information 

Pleas« send _ _ copies of the hardback ($18 95 ea ) 
_ copies of the paperback ($14 95 ea) 

A shipping charge of $1.25 per book must be added 

A check or money order for is enclosed 
Please charge to my VISA or MASTER CHARGE (circle one) 
account no. . expiration date 

l understand that delivery may take six to eight weeks 
Quantity and bookstore rates available upon request 

Signature 

Name (Print) _ 

Address 

City _ 

Send to 
Books Department 

Business Publications Division 
Harvest Publishing Company 

9800 Detroit Ave 
Cleveland. OH 44102 

K 



Brouwer Sod Harvesters —Cut. Roll. Slab. Fold, all grasses, 
all seasons, all conditions in 15.16. 18 and 24 inch widths 
and choice of pallet sizes. 

Brouwer 7 gang P.T O. mowers —cuts up to 7 acres per hour at 
normal speed with 30 HP Tractor. Unique Positive P.T.O. 
Drive uses less horsepower, successfully operates in varying 
grass conditions. 

Brouwer 5 gang hydraulic lift P.T.O. mowers offer all standard 
Brouwer mower features plus hydraulic lift. 

With an all Brouwer package, 
you can improve your bottom line. 

Brouwer Harvesters give you a more uniform 
cut, less down time, less top soil removal and a 
harvester that operates off the uncut turf. Over 
1000 Top Turf men around the world use Brouwer 
Harvesters to assure themselves top profit. 

Brouwer Mowers give a smoother cut at lower 
cost. The lightweight high-stress steel frame com-
bined with the simple, 4,no-wheel and gear" P.T.O. 
drive minimize flattening and avoid wheel tracks. 
The new Brouwer hydraulic lift mowers add 
another time saving innovation at a very low cost. 

The Brouwer Package is easy to buy, easy to 
maintain, and fuel efficient. That means money in 
your pocket —a better return on your investment. 

Write for our free Brouwer Harvester and Mower 
brochures. 

BROUWER 
The Turf Equipment People 

Brouwer Turf Equipment Limited, Woodbine Ave., Keswick, Ontario, Canada L4P 3E9 Tel: (416) 476-4311 



...from Princeton 
The 
"Piggyback' 
Material 
Handler 

It's Powerful... Safe... Versatile! 
Pr inceton 's mighty "P iggyback" has solved many of 
the p rob lems that have always p lagued heavy-duty, 
f ie ld qua l i t y mater ia l hand le rs . The remarkab le 
"P iggyback" is l i gh t . . . s t rong . . . fas t . . .du rab le . . .AND 
comple te ly stable on the job ! 
The Piggyback wi l l l i f t and load up to 4500 lbs. at a 
t i m e . . . t u r n qu ick ly in its own length ... navigate 
curbs, logs, and other obstac les w i th ease. . . t rudge 
t h rough gravel, sand and mud, but f loat over nor-
mal so i l . . . and then load itself on to your t ruck for a 
p iggyback r ide home at the end of the day. 

How is it Possible? 
The Pr inceton "P iggyback" prov ides an ext remely 
low rat io of we ight to carry ing capac i ty . . .w i th com-
plete stabil i ty. Stabi l i ty is ach ieved by car ry ing the 
load we igh t between the dr ive wheels instead of in 
f ront , as w i th other fo rk l i f ts, and by special hydrau-
lic stabi l izer legs. Load is l i f ted to t ruck bed height , 
then rol led over t ruck bed by a hor izonta l carr iage. 
Heavy-du ty h igh t o rque wheel mo to rs a l low the 
"P iggyback " to operate on steep grades or in ad-
verse g r o u n d cond i t i ons and to dr ive easily over 
n o r m a l l o a d i n g a rea o b s t r u c t i o n s w h i l e f u l l y 
loaded. 
The P iggyback 's 
28 h .p . M u r p h y 
2-cy l inder diesel 
p r o v i d e s s u p e r -
ior power for all 
adve rse o p e r a t -
ing cond i t ions . 

Loaded for Piggyback ride home. 

For additional information or demonstration, write, or call 
collect: 

Rodger Osborne, Sales Manager 
955 W. Walnut St., Canal Winchester, Ohio 43110 
(614) 837-9096 

Dealer/Distributor Inquiries Invited 

The "New Concept" People 

princefon 
m f f a . mfg. 

icompanyi 
Write 105 on free informat ion card 

WEEDS TREES & TURF/JUNE 1980 

Greenbug from page 64 

deep w e r e taken from a r e a s on the test lawn with 
high n u m b e r s of greenbugs or those showing 
symptoms of damage. Each sample was placed in a 
B e r l e s e funnel , a device with a 25 watt incandes-
cent bulb which genera tes heat to drive the aphids 
out of the sample . Over a period of 24 hr the aphids 
w e r e driven into a j a r of 7 0 % ethyl alcohol , and 
later counted under a microscope . 

S i n c e the n u m b e r of turf samples taken was 
l imited by practical i ty, later sampling consisted of 
taking 3 sets of 5 or 10 pendulum sweeps over the 
test a rea with a 15 inch d iameter insect net. T h e 
aphids col lected in the net w e r e placed in 7 0 % 
ethyl alcohol until counted. 

Test Results 

In all cases , O r t h e n e 75 T r e e & O r n a m e n t a l In-
sect ic ide at 1 lb AI/Acre and Pir imor 50W at 0.5 and 
0.25 lb AI/Acre gave exce l l en t control for as long as 
68 days af ter applicat ion. T h e thoroughness with 
which the initial t reatment removed the aphids 
rather than what might at first appear to be long 
residual activity, is be l ieved to be the pr imary 
reason for the long control obtained. Apparent ly , 
once thoroughly removed, winged migrants from 
other a reas did not cause reinfestat ion. A word of 
caution, however , the tendency for reinfestat ion by 
migrants could increase in years when rain is 
s c a r c e from July through S e p t e m b e r . 

Using the data gained from these tests as the 
basis, a petition for 24(c) Spec ia l Local needs label-
ing (state label ) to use these products in Ohio only 
was approved in 1979. This labeling must be in 
possession of the user at the time of application. 
Data from these tests are also present ly being used 
to support s imi lar label ing in other states w h e r e 
the greenbug has caused damage. 

Application 

T h e greenbug has a l ready demonstrated the ca-
pabil i ty of developing res is tance to OP insecti -
cides, therefore , it would be wise to a l ternate be-
tween O r t h e n e (an OP) and Pir imor (a c a r b a m a t e ) 
when treatment is necessary . This action should 
f o r e s t a l l the a p h i d s d e v e l o p i n g r e s i s t a n c e to 
O r t h e n e for at least a f ew years . 

Cooperation the Key 

Obtaining the 24(c) label was accompl ished as 
the result of a truly cooperat ive research effôrt be-
t w e e n the O h i o A g r i c u l t u r a l R e s e a r c h a n d 
Development Center , Mike Dietrick of C h e m L a w n 
Corporat ion R e s e a r c h Center , Mil ford Center , 
Ohio, and Doug Hal terman of Leisure Lawn Corpo-
ration, Dayton, Ohio. Much credit also goes to 
Kevin Power, T e c h n i c i a n , and " H a r r y ' s Angels " , 
Abby, D e b b i e and Gayle , of the O A R D C , who spent 
many hours counting thousands of aphids in the 
hundreds of samples taken. We are pleased that 
these two ef fec t ive tools have been labe led for con-
trol of this pest and, at the s a m e time, proud that 
" w e , " the O A R D C and you, the lawn c a r e industry, 
accompl ished it working together. WTT 



I'm putting Lescosan on our LESCO Sulfur-Coated Fertilizers. 
These two great products will be together in a great new 
way in 1981. — Sulfur-Coated Fertilizers with Lescosan. 

Ron Giffen 
Vice President of National Sales 

Next year your job as turf manager will be easier. Lakeshore 
will be coating the granules of its complete Sulfur-Coated Fer-
tilizers with Lescosan (Betasan*) — the best-selling crabgrass 
and poa annua infestations. 

In 1981, when you fertilize your turf, you can also protect it. 

Just apply Sulfur-Coated Fertilizer coated with Lescosan 
anytime prior to crabgrass germination. With this unbeatable 
duo, you will see more of the green you want In your turf and 
fewer of the weeds you work to get rid of — both with one 
application. 
( Betasan Registered t rodemork of the Staoffer Chemical C o m p a n y ) 

1-800-321-5325 LESCO PRODUCTS 1-800-362-7413 
Nationwide Division of Lakeshore Equipment & Supply Co. 

300 South Abbe Road, Elyria, Ohio 44035 
(216)323-7544 

A Family off Fine Products: Lescosan 12.5G—Lescorene—Leseo 4—Lescobor—Lescopar—Lescopex—Leseo Non-Selective Herbi-
cide— Leseo MSMA—Leseo Thiram 75W—Lescozyme—Lakeshore Chinch Bug & Sod Webworm Control. 



SEVIN WORKS 
WHILE PEOPLE 
PLAY. 



On one hand you have pests. 
Destroying. Damaging. Stinging. 
Biting. Annoying. 

On the other hand you have 
people. Out-of-doors people. Living. 
Working. Playing. Camping. 

That's why SEVIN® carbaryl 
insecticide is the answer to your pro-
fessional grounds maintenance 
needs. 

Versatile, broadly 
registered SEVIN controls 
as many as 44 insects that 
attack trees, shrubs, flow-
ers, turf. . .and people. 
And it has a long record 

of effective control of 
target pests. SEVIN controls these 15 

That's another good reason to use 
SEVIN, since it is biodegradable, and 
has no objectionable odor. When 
compared to other commonly used 
insecticides, it ranks low in toxicity 
STOP! ALL PESTICIDES CAN BE HARMFUL TO HEALTH t O p e O p l e , 
AND THE ENVIRONMENT IF MISUSED. READ THE f 
LABEL CAREFULLY AND USE ONLY AS DIRECTED. l a n T l a n Î " 

mals, birds and fish. 
It offers other benefits too. 

SEVIN is compatible with 
many commonly used fun-
gicides, miticides and other 
insecticides. Choose from 
several formulations to best 
fit your specific needs. 

People. Pests. Pro-
fessional grounds mainte-
nance. SEVIN carbaryl insec-

Environ- mai°r P e s t s p , u s 29 morc! ticide. They all go together. 
mental concern? For more information about 

SEVIN, contact your pesticide sup-
plier or Union Carbide. Find out first 
hand why SEVIN is one of the 
world's leading insecticides. 

a»! 

ISEVIN IS THE ANSWER. 
CARBARYL INSECTICIDE 

SEVIN is a registered trademark of Union Carbide Corporation for carbaryl insecticide. 
UNION CARBIDE AGRICULTURAL PRODUCTS COMPANY, INC., 7825 Baymeadows Way, Jacksonville, FL 32216 



H F 
CLASSIFIEDS 

W h e n a n s w e r i n g a d s w h e r e b o x n u m b e r only is 
g iven , p l e a s e a d d r e s s as fo l lows : Box n u m b e r , c / o 
W e e d s T r e e s a n d T u r f , D o r o t h v L o w e . Box 6 9 5 1 , C l e v e -
l a n d . O h i o 4 4 1 0 1 . 

R a l e s : All c l a s s i f i c a t i o n s 65c p e r w o r d . Box n u m b e r , 
$1. All c l a s s i f i e d a d s must b e r e c e i v e d by P u b l i s h e r t h e 
5th of t h e m o n t h p r e c e d i n g p u b l i c a t i o n d a t e a n d h e a c -
c o m p a n i e d by c a s h or m o n e y o r d e r c o v e r i n g full pay-
m e n t . Mai l a d c o p v to: D o r o t h y L o w e , W e e d s , T r e e s A 
T u r f , P .O. Box 6 9 5 1 , C l e v e l a n d , O h i o 4 4 1 0 1 . 

USED EQUIPMENT 
HI-RANGER 54' and other aerial buckets. 
2 Asplundh brush chippers, Prentice hyd. 
loader, chipper truck, John Bean 20 g.p.m. 
sprayer. 4 & 9 ton tag-along trailer. Allied 
Enterprises, Inc.. W204 Nil509 Golden-
dale Rd.. Germantown. Wi. 53022. Phone 
414 255-6161. 

HI-RANGERS AERIAL BASKETS 65'. 57'. 
53*. Skyworkers aerial baskets 65'. 50', 40'. 
Vermeer stump cutter 1560, 6. Vermeer 
tree spade 66. TS 44. Asplundh bucket 
and brush chippers. Bean sprayer, 9 ton 
trailer. Parkway Tree Service, 12026 W. 
Cherrv. Wauwatosa, Wise. 53226. 414 257-
1555. * 

FOR SALE: 78 inch Big John tree mover, 
ser ial 32 in good condition, original 
owner. Trees. Inc. 517 627-9155. 

NETSETTER "ROBARK", like new. used 
on 40 acres. P.O. Box I. Sumner. WA 
98390. 206 825-2403. 

TREE TRUCKS (24), 1970-72 GMC, 5500 
series with crew cabs and dump, chip 
boxes. V6 engine. 4 speed transmission. 
Fair to rough condition. 1400 to 2800. Op-
dvke's Auto Sa les . Rt. 309. Colmar 
(Phila.). PA 18915. Phone 215 822-8300. 

SUBMATIC trickle-drip irrigation sup-
plies. complete line. Mitchell Seed and 
Grain. Roswell. NM 88201. 

BRUSH CHIPPERS, used Bean sprayers, 
Model 10 Vermeer stumpers. Hvdro-Axs 
and bucket trucks. Lease or lor sale. 
Large inventory available. Call or write 
P. C. Gould Sales Companv, Plains Road, 
Essex. Conn. 06426. 203 767-1636. 

1977 HI-RANGER, 52 ft. mounted on 1977, 
65 series GMC Chasis, tool boxes and 
chip bin. 1976 trimming truck. GMC-35 
series, 10 ft. chip bin, Omaha hoist and 
tool boxes. Asplundh brush chipper. 12 
inch, with Ford Industrial 300 engine. 
Asplundh brush chipper, 12 inch, with 
Ford Industrial 172 engine. All equipment 
is in good condition. Prices and pictures 
will he sent on request. Funk Bros. Tree 
Service, Inc.. Ashland, Ohio. Phone: 419 
325-2113. 

LAWN SPRAY TRUCKS for sale: 1967 
Dodge D-500. 500 gallon holding tank, 250 
gallon drop PTO, 25 GPM Myers pump re-
cently rebuilt, pumps very good. $2500.00. 
1967 Lord F-600. 1000 gallon holding tank. 
200 gallon drop tank. PTO. 25 GPM Myers 
pump, rebuilt entire truck last year, runs 
good. $4000.00. Available at Middleton 
Pest Control, Inc.. 2625 Edgewater Drive. 
Orlando. Fla. 305 425-7031. 

REINCO M-60 power mulcher, Finn K-
704 power mulcher, Finn hydroseeder 

1000 g a l l o n m o u n t e d on 1966 C50 
Chevrolet, Finn hydroseeder 1500 gallon 
mounted on 1952 all wheel drive army 
truck, Littleford asphalt distributor 1400 
gallons mounted on 1959 R-190 Interna-
tional, Litt leford asphalt distr ibutor 
tanker 2800 gallons and spare for parts. 
Gordon Construction Corporation, 58 
Hartland Avenue. Pittsfield, Maine 04967, 
phone 207 487-5366. 

78 SKYWORKER 50' on 78 Ford, insulated 
lower boom, fiberglass upper boom, 4,000 
miles, used very little, has chip box, tool 
boxes, power lock brakes, 5 speed 2 
speed, nas auxiliary engine to operate 
bucket and tools, fullv undercoatea. $30,-
000.00. 614 299-1062 Columbus, Ohio. 

TANK TRUCK SPRAYER — Big custom 
built 1800 gallon all stainless insulated 
lifetime tank, w/60 G.P.M. Bean (F.M.C.) 
high pressure pump and engine on fine 
heavv duty C 750 Ford w/air brakes, can 
double as water tanker or sprayer, only 
one of its kind. 513 424-2052. 

JACOBSEN F-10 seven unit fairway 
mower. Ditch Witch 60 hp Vibratory plow 
pipe puller. Will pull 4 in. irrigation lines 
2 ft. deep. $5,000. Forty Rise and Rain 
automatic sprinkles. $400. Call Eel River 
Golf Course. 219 693-3464. 

1973 PRINCETON HARVESTER. 172 
Ford industrial diesel engine. Updated 
front end and dual drivers. Very little 
use, excellent condition. Power plant like 
new. $15,000. Emerald Turfgrass Farms. 
13990 16th Street East. Sumner. Wa. 98390. 
206 863-1003. 

FOR SALE: 1969 Ford F600.1200 gallon li-
quid chemical tank with agitation Meyers 
pump, Briggs motor, electric reel hose, 
etc. Keadv for immediate use. $5,000.00. 
913 681-2667, Stilwell, Kansas. 

PRECISION BUILT R.M.F. plugger for in-
stalling grass plugs in fairways, etc.: Also, 
Beck 2 row planter, both are gasoline 
engine driven and like new. 513 424-2052. 

MUST SELL—1979 750 gallon spray truck, 
compartmentalize tank, 100 G.P.M. pump, 
electric hose reel, like new. $12.000.00 or 
assume lease. Phone 216 951-5295. 

WORTHINGTON TRACTOR MOWER, 
F-10, with 7 Blitzer mowers. $4,000.00. 
Same unit, F-8, $3,000.00. Huron Sod 
Farms, Inc., 30877 Pennsylvania Road, 
Romulus. Michigan 48174. 313 941-2730. 

1979-CHEVY C-30 series with 600 gallon 
consolidated lawn spray rig. 20,000 miles, 
excellent condition used 2 seasons. 405 
787-8034. $9,000.00. 

1979 VERMEER tree spade TS-44A, $10.-
000. Like new. 501 624-7708. 

FOR SALE: 301 bean mist blower , 
excellent condition. 616 363-1827. 

SEEDS 
SOD QUALITY Seeds: Adelphi. Glade, 
Cheri, Nugget. Merion. Fvlking. Majestic, 
Baron & Touchdown bluegrasses. also 
fine fescues. Manhattan ryegrass. Custom 

mixing available. Michigan State Seed, 
Grand Ledge, Michigan 48837. Phone 517 
627-2164. 

LAWN SEED. Wholesale. Full line of top 
quali ty grasses. Improved bluegrass 
varieties, fine fescues and fine bladed 
ryegrasses. We specialize in custom mix-
ing. Oliger Seed Company, 2705 Wingate 
Avenue, Akron, Ohio 44314. Call collect 
216 753-2259. 

E V E R G R E E N T R E E SEEDS, u n i q u e 
varieties, free catalog. GLA Nursery, 
11612A Polaris Dr., Grass Valley, CA 
95945. 

HELP WANTED 
SUPERINTENDENT: For fast growing 
landscape and cemetery company. Op-
portunity for advancement in manage-
ment and income for aggressive man able 
to handle equipment and 6-8 men. Send 
resume' to George Washington Cemetery, 
9500 Riggs Road. Adelpni, Maryland 
20783. 

TREE S E R V I C E / S A L E S : Professional 
tree care company in Buffalo, NY area is 
accepting applications for a residen-
tial/commercial sales person. Applicants 
must be experienced in tree and spray 
sales. Base salary plus commission, com-
pany car and fringe benefits. Send com-
plete resume, including references to Box 
242, Weeds Trees & Turf, Box 6951, 
Cleveland, Ohio 44101. 

CAREER OPPORTUNITY with a sod in-
dustry leader. Due to the rapid expansion 
of our North American sod production 
capability, The Manderly Corporation is 
looking for management personnel. If you 
are interested in a career in agricultural 
management with an aggressive, fast 
moving company, we want to hear from 
you. Apply in writing to: The Manderly 
Corporation, R.R. 3, North Gower, On-
tario. KOA 2TO. Canada. Attention: Alex 
Baillon, Vice President. 

AWARD WINNING LANDSCAPE CON-
TRACTOR has the following positions 
now open in Houston, Texas. — Experi-
enced landscape maintenance people 
wanting to further themselves to possible 
s u p e r v i s o r y pos i t ions . — E x p e r i e n c e d 
foremen capable of handling 4-5 man 
grounds maintenance crew. — Chemical 
applicators knowledgeable in all areas of 
turf and ornamental pest and weed con-
trol. Room for rapid advancement. This is 
year round life time potential employ-
ment. Full company benefits including 
profit sharing, pension plan, vacation ana 
full health insurance plans. Send resume 
or call : Dan Piper, Growth Systems, Inc., 
11811 Charles, Houston, Texas 77041. 713 
937-1477. 

FOR SALE 
S P R A Y E R S — F A C T O R Y D I R E C T , 
professional gardeners, turf applicators, 
proven dependability, unconditionally 
guaranteed. Black River Spravers, Box 
824, Andrews, S.C. 29510. 

FOR SALE, A MIDDLE TENNESSEE 



nursery & landscape business. Excellent 
location in Murfreesboro within growing 
Nashville metropolitan area. acre site 
with irrigation from river. Nice sales 
shoo, 30 x100* greenhouse . Spraying, 
landscaping and maintenance generate 
$160,000. Good vear around weather. Call 
or write for details. 615 890-2347. Mr. 
D e l k . 2130 T h o m p s o n L a n e , M u r -
freesboro. Tn. 37130. 

LANDSCAPE CO., established 1970 — 
Includes exce l lent reputation, tools, 
trucks, equipment, vear round business, 
selling due to health & other commit-
ments. Grossing over $200,000.00. Please 
mail all inquiries: Robert A. Nolet, Sr., A-
1 Tree & Landscape Co., 50 Flushing Pond 
Rd.. Westford, Mass. 01886. 617 692-7825. 
evenings 5-10. Owner will finance. 

FOR SALE: Well established tree service 
and wood recycling, with several tree 
contracts and chip markets . In tree 
business twenty years. In all phases of 
tree service and stump removal equipped 
for large jobs. Wants to sell quarter of 
business in central Minnesota. Call or 
write for details: Merlin Staskal, 1015 
Merrill . Beloit, Wisconsin 53511. 608 362-
0260. 

18" JACOBSEN SODMASTER sod cutter 
with roller and diverter, electric start, hy-
draulic cutt-off blade. Like new, has cut 
only 25 acres. Also an older 24" Ryan cut-
ter with roller for sale. Edward Cash, 
R.R. 5, Janesville, Wisconsin 53545. 608 
876-6805. 

OLIVE TREES. Wholesale prices, must 
clear property. Different sizes. Available 
in small or large quantities. Call 415 796-
3784. 

BUSINESS 
OPPORTUNITIES 

LEARN LANDSCAPING and the growing 
of plants at home. Start a satisfying 
business or hobby. Free booklet. Lifetime 
Career Schools. Dept. A-826, 2251 Barry 
Avenue, Los Angeles, Ca. 90064. 

SELL AND INSTALL drip irrigation 
systems. Lots of potential prospects and 
possibilities. Good margin of profit. Com-
plete turn key package delivered and 
nelp make first installation for training. 
All proceeds go to investor. $7500.00 in-
vestment. IHC tractor, trailer, equipment 
and necessary material in initial package 
to make $500*0.00 installation. Full infor-
mation upon contact. Drip-Igation Co., 
4900 MacArthur Dr., N. Little Rock, Ark. 
Phone 501 758-3695. 

WANT TO BUY OR SELL a golf course? 
Exclusively golf course transaction and 
appraisals. Ask for our catalog. McKay 
Golf & Country Club Properties, 15553 N. 
East Street, Lansing, Michigan 48906. 
Phone 517 484-7726. 

INTERESTED IN WESTERN COLORA-
DO? Small, 5 year old starter tree service 
includes 30* bucket truck, $10,000. Wilson 
Tree Service. 12617 64V- Rd., Montrose. 
Colorado. 303 249-7166. 

POSITION WANTED 
LANDSCAPE, NURSERY, golf course, 

park, etc. Career in management. Salary 
c o m m e n s u r a t e with my e x p e r i e n c e 
derived from ten years self-employed in 
professional landscape maintenance, in-
stal lat ions, and snow plowing. Will 
manage your current establishment or 
create a new division. P.O. Box 9114. 
Cleveland. Ohio 44137. 

IRRIGATION 
SUBMATIC trickle/drip irrigation saves 
water and labor. We have total line all 
parts/pipe engineering. Mitchell Seed 
and Grain Co.. Roswell, N.M. 88201. 

MISCELLANEOUS 
GUIDE TO 50 best urban trees for tem-
perate climates. Includes most detailed 
ratings yet available for 30 tree character-
istics such as salt, air pollutants, and 
pavement tolerance, leader and crotch 
d e v e l o p m e n t , d e c a y s u s c e p t i b i l i t y . 
Researched and compiled by: James M. 
Rubens, Urban Forestry Consultants, 147 
South Main Street, White River Junction. 
Vermont 05001. Send $15.00 with order to 
author. 

START YOUR LANDSCAPING career 
now! Write: School of Landscape Design 
and Sales. Lake City Community College. 
Lake City, Florida 32055. Fully accredited 
and V.A* approved. 

NEW—THE WICK-IT WEEDKILLER. 
Lightweight hand-held wick applicator. 
No spray, no drift, low herbicide usage. 
Johnson grass and other weeds growing 
among des i rable plants. Perfect for 
grounds. $29.95 plus $2.00 for handling. 
Send for brochure. Plant Production. Rt. 
7. Box 441E, Fort Worth. Texas 76119. 

KNOW pH INSTANTLY. Patented elec-
tronic tester, portable, handheld. For soil, 
liquids, etc. $22 postpaid. Details free. A 
& H Marketing. Dept. W5. 8325 Dru Ave., 
SE. Albuquerque. NM 87108. Phone 505 
266-4821. 

Coming 
Next Month 

in WTT 
Ju ly m a r k s the b e g i n n i n g of a 6-

m o n t h s p e c i a l s u p p l e m e n t on sod 
a n d s e e d . In this i s sue , w e wi l l t a k e a 
look at turf s e e d , its h i s t o r y a n d 
s i t u a t i o n in the turf i n d u s t r y today. 
T h i s e d i t i o n through the D e c e m b e r 
o n e wi l l p r o v i d e t e c h n i c a l r e s e a r c h 
as w e l l as p r a c t i c a l tools a n d t e c h -
n i q u e s r e l e v a n t to the g r o w i n g turf 
m a r k e t . 

Underneath it all 
Weather-matic, 

the hidden secret 
of beautiful 

landscaping« 

Now, Our Versatile 
Plastic Valves Are Available 
In 1V2" As Well As 1" Sizes. 

• For all t ypes of wa te r supp l ies 
• Low p ressure loss ups e f f i c iency 

— use fewer va lves , cut cont ro l le r 
s ize and cos ts 

• S ta in less s tee l cover bol ts 
and mat ing b rass body inser ts 
for ease of r e -assemb ly 

• Manua l l y ope ra ted b leed con t ro l 
exhaus ts d o w n s t r e a m 

• Un ique f lex ing d i a p h r a g m keeps 
parts c lean — r e s i s t s c l ogg ing 

• Glass- f i l led ny lon body res is ts 
chemica l s in soi l 

• Opt iona l b rass f low cont ro l 

For add i t iona l in fo rmat ion 
about our plast ic va lves 

return the c o u p o n be low. 

Weather malic 

MAIL TO: 
Weather-matic Division 
TELSCO Industries 
P.O. Box 18205 
Dallas. Texas 75218 

Send Information On: 
• Plastic Valves • Catalog 

• Distributor Directory • Turf Irrigation Manual 

NAME 

COMPANY. 

ADDRESS _ 

CITY 

ZIP 

. S T A T E . 

. P H O N E . 

Wri te 1 4 0 on f ree i n f o r m a t i o n c a r d 

JUNE 1980/WEEDS TREES & TURF 8 5 



Are you still manhandling 
clumsy spray hose? Hauling, 
dragging...stopping to tight 
kinks and tangles? Get 
Hannay Reels and put spray 
hose in its place. 

• Pay out smooth and easy. 
Wind up straight and fast. 

• Greater range. 
Better control. 

• Neat, convenient hose 
storage. 

• Less wear and tear on you 
and the hose. 

Specify Hannay Reels tor all 
your spraying operations. 
Write for your FREE Speci-
fication Catalog today. 

CUFTORD B HANNAY ft SON. INC.. WESTERLO. NY 12193 
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You don't need a fleet 
to mow; vacuum, blow, plow, grade, 

fill,dump, sweep, and spread. 
Ybu need a Professional 

like our Ibid GMT. 
Collect leaves 
and clippings a s 
you mow with 
a self-contained 
vacuum pickup 
attachment. 

Customize your 
GMT with a wide 
range of optional 
accessories. 

Choose a 48" 
or 60" deck to 
match your 
cutting needs. 

Fertilize fast 
and easy with 
an optional 
dry spreader. 

Throw snow 
right or left with 
a two-stage 
snowthrower. 
Also options: 
V-plow and 
angle blade. 

Sweep hard surfaces with 
a nylon brush that 
comes with an optional 
grounds maintenance 
vacuum. And, there's a lso 
an optional de-thatching 
reel foi the grounds 
maintenance vacuum. 

You re a professional. So you expect 
professional performance and results. 

But what if a fleet of specialized 
machines doesn't fit your budget? 

Meet Toro's versatile GMT " 
Engineered to be a grounds keeping 
crew in itself. 

It's a maintenance tractor for 
all seasons. Works fast with one-
lever traction control. Mows 48" 
or 60" wide and collects up to 20 
bushels. With optional accessories, 
it does many otner jobs, including 

• ^ snow removal. Saves 
you money. 

Want a demonstration? Call your 
Toro distributor. Or, mail the coupon. 

TORO 
The Professionals 



"Our Roll'n Grow lawn mat 
concept is new but we use 
the best known bluegrass. 
We use barcfn" 
Carl Suding, Vice President and General Manager 
Roll'n Grow Lawns,™ Pleasantville, Iowa 

WThis new concept, 
Roll'n Grow, promises 

a beautiful lawn in just 30 
days. That's quite a pro-
mise to keep so you've got 
to start with the best. Let 
me explain the concept 
very simply. We take super 
clean wheat straw, chop it 
up and add an organic 
bonding agent to form a 
mat. Then we add the seed. 
A large percentage of the 
seed we use is Kentucky 
B luegrass . And tha t 
bluegrass is Baron. And for 
some very good reasons : 
"When it comes to quality, 
Baron can give us quick 
g e r m i n a t i o n , d i sease 
resistance, very good color 
and winter hardiness. And 
all of this with only 
average ma in tenance. 
Tha t ' s impor tan t too 
because sometimes you 
need a seed that can thrive 

on neglect. 
"Secondly, we knew Baron 
would be available when 
we wanted it. Since Baron 
is the largest selling pro-
prietary bluegrass in the 
world, we knew we could 

rely on a sufficient supply. 
"We're offering a quality 
product and want only 
quality grasses in our 
Roll'n Grow lawn mats. 
We believe we h a v e l l | 
it w i t h Baron. * * 

LOFTS 

Lofts/New England Great Western Seed Co. Lofts \ 

Lofts Pedigreed Seed, Inc. 
Bound Brook, N.J. 0 8 8 0 5 / (201) 356-8700 

Write 117 on free information card 
i Seed Co. Lofts/New York \ Kellogg Seed Co. Lofts/New York Lofts/Maryland Sunbelt Seeds, Inc. 

Arlington, MA 02174 Albany, OR 97321 Milwaukee. Wl 53201 Cambridge, NY 12816 Landover, MD 20785 Tucker, GA 30084 
(617)648-7550 (503)926-2636 (414)276-0373 (518)677-8808 (301)322-8111 (404)491-1311 

Oseco, Inc. 
Brampton, Ontario 
(416) 846-5080 

MPa 


