
WHETHER SPRAYING WEEDS AND BRUSH 
-on Rights-of-Way 
-on Aquatic Sites 

specify 
VISKO-RHAP 
herbicides 

to hit the 
KILL ZONE 
and to stick 

for good control 

Visko-Rhap herbicides are special formula-
tions of 2,4-D, 2,4,5-T, silvex, and combina-
tions of 2,4-D and 2,4,5-T. They hit the kill 
zone as mayonnaiselike, oil-coated droplets 
that control spray drift. Compatible with 
other herbicides, they can be the founda-
tion of prescription weed control.. .whether 
applied by air or ground equipment. 

Write for information on how your organi-
zation can benefit from drift control and 
labor savings, eliminate product waste, and 
improve your weed and brush control pro-
gram by using Visko-Rhap herbicides. 

Agricultural Chemicals, Synthetics De-
partment, Hercules Incorporated, Wilming-
ton, Delaware 19899. 

•HERCULES TRADEMARK SP67-6 

BOSTON, MASSACHUSETTS • CHICAGO (OAK BROOK), ILLINOIS • DALLAS, TEXAS • 
GREENVILLE, MISSISSIPPI • MINNEAPOLIS, MINNESOTA • MONTGOMERY, ALABAMA 
• ORLANDO, FLORIDA • RALEIGH, NORTH CAROLINA • SAN FRANCISCO, CALIFORNIA 



Figure 2. Number of pit scale crawlers trapped per day on 17 sticky bands placed on 
oak twigs. 

spring and the effectiveness of 
the various treatments was de-
termined by counting the num-
ber of living scales on ten cur-
rent season twigs taken from 
each plot the following winter. 

Table 1 shows that sprays of 
carbaryl (Sevin), dimethoate 
(Cygon), diazinon, and malathi-
on, all with oil, resulted in ef-
fective control of pit scales when 
applied on May 10, 1962. Diazi-
non without oil, and ethion-oil, 
gave significantly poorer control 
than carbaryl plus oil. All insec-
ticide treatments, however, were 
significantly different from the 
untreated check. An application 
of oil, or of an oil-carbaryl mix-
ture, in the dormant period 
(Table 2), resulted in less effec-
tive control than certain oil-in-
secticide combinations applied 
during the period of early craw-

ler emergence (Table 1). Four 
different oils evaluated did not 
differ significantly from one an-
other in their ability to control 
pit scales, although all resulted 
in scale counts which were sig-
nificantly lower than the un-
treated check. 

A further trial was conducted 
to establish the optimum time 
for the application of sprays for 
control of Asterolecanium minus. 
Treatments of carbaryl, and mal-
athion plus oil, were made pe-
riodically to different groups of 
Valley oak trees beginning in 
mid-March. The effectiveness of 
the treatments was determined 
as described earlier. 

Applications of oil-insecticide 
mixtures made in late April 
through early June appeared to 
give more consistently effective 
control of pit scales than appli-

Table 2. Effect of sprays applied March 5, in the late dormant period, on 
Asterolecanium scales. Woodside, Calif. 1963. 

Material,' and mfr. 

Viscosity 
SUS/1000 

F 
U.R 
% 

Avg. no. 
scales per 

sq. cm. 
twig surface? 

WSX-5494 (Humble) 57.6 96.1 1.7 a 
Supreme oil (Chevron) 142 95 1.8 a 
Canadian heavy dormant 

emul (Shel l) 205 75 2.2 a 
WSX-5494 (Humble) 

+ carbaryl3 57.6 96.1 2.4 a 
Dormant quik-mix (Niagara) 110 75 .2.6 a 
Untreated — — 6.5 b 

1 All oils used at a rate of 3 gals./lOO gals, water. 
2 Means followed by the same letter are not significantly different at the 5% level. 
3 Used at a rate of 1.0 lb. active toxicant/100 gals, water. 

cations made earlier or later 
(Figure 3). Although carbaryl 
and malathion were the only in-
secticides used in this timing of 
application study, there is no rea-
son to expect that the other ma-
terials which showed usefulness 
when applied on May 10 (Table 
1), would not be effective if ap-
plied during this same late April 
to early June period. 

Dormant and Growing 
Season Control Compared 

Applications made for the con-
trol of pit scales during the dor-
mant season would have several 
distinct advantages over treat-
ments made to foliated trees. 
Firstly, spray coverage is much 
improved without the interfer-
ence of leaves. Secondly, the pos-
sibility of foliage injury is al-
ways present whenever foliated 
oaks are treated with a spray 
chemical. In conjunction with 
these studies a certain few trees 
were found to display foliage in-
jury regardless of the chemical 
used. Adjacent trees treated with 
the same insecticides were total-

(Continued on page 44) 
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Figure 3. Effect of dote of application of 
carbaryl and malathion, plus 1 gal. supreme 
oil/100 gal. water , on control of Asterole-
canium pit scales in 1962-63. Carbary l was 
not applied on May 10 or June 1, 1962. 



What is there 
to weed control besides 

just killing weeds? 

Maybe the area to be treated is already 
weed-free. Or maybe it's infested with es-
tablished weeds. Perhaps the weeds are an-
nuals. Or deep-rooted perennials that 
ordinarily are more difficult to control. 

Could be the area is large. Or small. 
It may be easily accessible. Or it might be 
difficult to reach, either with sprays or big 
equipment. 

These, as well as moisture availability 
and soil type, are just some of the condi-
tions you have to consider before selecting 
a herbicide. 

But whatever the weed problem, 
you'll find the right answer in one of the 
five Geigy industrial herbicides. Why? With 
them, you can solve just about any weed 
problem you might encounter. 

What's more, each Geigy industrial 
herbicide delivers long-lasting residual 
control with once-a-year application. So 
they're most economical, too. 

Geigy herbicides are easy to handle 
and apply. They require no special protec-
tive clothing or devices and can be applied 
through most application equipment. 

For spraying, you can use Atrazine 
80W or Simazine 80W wettable powders, 
or Pramitol® 25E emulsifiable solution. 
Where spraying is impractical, you can 
apply dry Pramitol® 5P or Atratol™ 8P pel-
lets, by hand or mechanical means. 

Find out more on how these Geigy in-
dustrial herbicides can solve practically all 
your weed problems . . . effectively and 
economically. 

Be sure to write us today for fully de-
scriptive literature. 

Geigy Agricultural Chemicals, Division 
of Geigy Chemical Corporation, Saw Mill 
River Road, Ardsley, New York 10502. 

Geigy 
CREATORS OF CHEMICALS FOR MODERN AGRICULTURE ^ 



CUB LO-BOY with 60 
center-mounted rotary mower. 

Front-mounted blade clears snow, 
grades crushed stone drives, dozes 
or spreads dirt. Features hydraulic 
control of height, manual angling of 
the blade to the right or left. 

Center-mounted rotary mower. 42" 
mower cuts up to 10 acres a day; 60" 
mower up to 15 acres. Cutting height 
is adjustable from 1* to 8". Rear-
mounted rotary mowers available. 



Busiest, 
savingest 
tractor 
around... 
International Cub Lo-Boy mows, dozes, 
seeds, levels, loads - not a one job unit! 
Why is the Cub Lo-Boy so popular for large and small jobs 
alike? On grass-cutting alone, Cub more than earns its keep. 
Just 8 feet long, a Cub with its center-mounted rotary 
mower snakes around and between bushes and trees, mows 
up close to buildings and fences. An additional Cub bonus 
is its all-season versatility. You can select from several easy-
on, easy-off attachments to doze, level, load, rake, seed, 
tow and carry. 
Another big reason for Cub's wide acceptance is its water-
cooled engine. The Cub power plant outlasts ordinary air-
cooled engines. And the entire Cub is built rugged—from 
transmission, clutch and hydraulics to the tough final drive. 
Low initial cost and upkeep are still other Cub Lo-Boy 
advantages. Cub will work all day long on just llA gallons 
of gas. Maintenance, parts and tires are compact-priced. 
Ask about all the worth-more features. Then test-drive a 
Cub Lo-Boy at your dealer's parking lot. His financing is 
flexible—terms are no problem. 

INDUSTRIAL EQUIPMENT 
Wheel and crawler tractors • loaders • backhoes 
dozers • forklifts • mowers • special duty tools 
International and Cub are registered trademarks of International Harvester Company. Chicago 60611. 



The gavel is passed. Dr. Richard Behrens, outgoing W S S A president, 
University of Minnesota, St. Paul, Minn., left, turns over duties to 
newly elected president, Dr. Boysie E. Day, University of California, 
Riverside, Calif. 

Scientists discuss experience with surfactants, Dr. J . Robert Barry, 
Louisiana State University, Chase, La., left, and Dr. George E. Barrier, 
DuPont Co., Wilmington, Del. 

W e e d Science Society of America 
Meets at New Orleans, Feb. 5-8 

Herbicides are still in the pub-
lic eye. With more being used 
every year, citizen groups con-
tinue to debate the right of the 
industry to push chemical con-
trol. Thus, it becomes manda-
tory that weed scientists inform 
the citizenry as to the toxicity 
and residual effect of all types 
of application. 

This need for public judge-
ments on herbicide use to be 
made with all facts in hand was 
cited by Richard Behrens, weed 
scientist at the University of 
Minnesota, St. Paul, Minn., and 
president of the Weed Science 
Society of America. Behrens, 
speaking at the 8th annual Weed 
Science Society of America ses-
sion at New Orleans, La., Feb. 
5-8, said that herbicide use had 
increased 25% yearly in each of 
the past 4 years. He pointed out 
that a l i a i s o n c o m m i t t e e of 
WSSA is now working closely 
with groups concerned with pes-
ticide use. Behrens stressed that 
weed scientists have a respon-
sibility to develop herbicides 

which involve minimum risks to 
man and his environment. He 
pointed out that much of the 
erroneous information about tox-
icity and residue problems stem 
from failure to provide the pub-
lic with available facts. Benefits 
to mankind far in excess of risks 

must be assured if the industry 
is to move ahead, Behrens said. 

More Weeds Becoming 
Resistant to 2,4-D 

Field bindweed has become 
another pest weed which is 

WSSA officer slate for the coming year, left to right: Drs. Glenn C. Klingman, Eli Lilly & Co., 
secretary; Boysie E. Day, University of California, Riverside, president; L. L. Danielson, USDA 
secretary elect; Fred W . Slife, University of Illinois, treasurer-business manager; and Earl G. 
Rodgers, University of Florida, editor. 



showing resistance to control 
chemicals. Some b i n d w e e d 
strains can now absorb 2,4-D and 
survive. Dr. Thomas J. Mizik, 
Washington State University re-
searcher, Pullman, Wash., re-
ported that the lower the hor-
mone supply, the higher a 
plant's resistance to hormone-
type chemicals such as 2,4-D. 

New information on Johnson-
grass which is a perennial weed 
pest in many areas was pre-
sented by Jerry Caulder, Uni-
versity of Missouri, Columbia, 
Mo. Because Johnsongrass does 
not grow well in shade, tests 
were made using shade as a 
means of eradicating the plant. 
The theory was that perhaps 
seeds might germinate and seed-
lings die if a shady nurse crop 
was provided. However, Caulder 
said the theory proved to be a 
failure. Rather, it merely slowed 
development of Johnsongrass 
and postponed the problem, rath-
er than solving it. 

Spraymen still have problems 
of spray loss by drift and evap-

oration. With more low volume 
applications and higher toxicity 
in chemicals, losses are even 
more critical. At the WSSA ses-
sion, two University of Missouri 
engineers, L. E. Bode and M. R. 
Gebhardt, reported on such 
losses when using fan-type spray 
nozzles. 

They measured the amount of 
spray lost between the nozzle 
orifice and the target area. 
Losses with low volumes of her-
bicides ranged from V2 to 5 gal-
lons per acre. Generally, more 
than V4 of the spray was lost 
when discharge rates were under 
2 gallons per acre. But when 10 
gallons or more per acre were 
used, loss dropped to less than 
10%. 

An increase in spray pressure, 
Bode and Gebhardt said, caused 
an increase in losses for nozzles 
discharging more than one-tenth 
gallon per minute; but for noz-
zles discharging less than one-
tenth g a l l o n p e r m i n u t e , an 
increase in pressure caused a 
decrease in spray loss. Spray 

distribution patterns for all the 
nozzles tested were similar. The 
most uniform patterns occurred 
when operating at higher pres-
sures. 

Atrazine With Oils 
Is More Effective 

Atrazine mixed with emulsifi-
able oils for postemergence con-
trol of annual grassy and broad-
leaf weeds is more effective. An 
Ohio research study, reported 
by Dr. Glover B. Triplett, Jr., 
Wooster, O., showed that once 
absorbed by a plant, atrazine 
moves outward from the stem to 
the tips of the leaves. When at-
razine is mixed with oil, the ac-
tivity at the leaf tip is up to 5 
times as great as when atrazine-
water combinations are used. 

Atrazine with 0.1 % to 1.0% oil 
produced about twice as much 
activity as the atrazine-water 
combination. With the 10% oil 
mix, the atrazine proved to be 5 
times more effective. 

Residue is a problem when 

BETTER SPRAY APPLICATION WITH STULL 
NEW ECONOMY-NEW EFFICIENCY-NEW SAFETY WITH 

• BIVERT AMX 
• BIVERT DPN 
• BIVERT MSMA 
• BIVERT PH 

(Ammate X Application Adjuvant) 
(Dalapon Application Adjuvant) 
(Monosodium Acid Methanearsonate Application Adjuvant) 
(Phenoxyherbicide Application Adjuvant) 

GIVES YOU ALL THIS... 
• Reduced Evaporation Losses • 
• Reduced Run-Off Waste • 
• Reduced Spray Drift • 
• Reduced Application Labor • 
• Reduced Equipment Corrosion • 

CAN BE USED WITH ANY SPRA YER 
Contact Stull Today For Full Information: 

STULL CHEMICAL COMPANY 
P. O. Box 6386 — San Antonio, Texas 

Reduced Rain Washoff 
Increase in Foliage and Stem Penetration 
Increase in Droplet Spreading Characteristics 
Increase in Droplet Size Uniformity 
Increase in Spray Unit Capability 



Regulatory agency personnel who served as program and technical consultants during a dis-
cussion of licensing problems which affect spraymen are, left to right: Dr. Ellsworth Carlson, 
Lincoln, Neb.; Freeman E. Biery, Topeka, Kan.; Albert E. Thomas, Oklahoma City, Okla.; Robert 
F. Odem, Baton Rouge, La.; and Edward H. Hansen, USDA, Washington, D. C. 

pesticides are used in surface 
waters. Research by William K. 
Averitt, University of South-
western Louisiana, Lafayette, 
La., showed a high concentration 
*or 3 days following spraying. 
But, he said, there is a drastic 
decrease on the 4th day, and a 
gradual decrease thereafter. 

Averitt said that when methyl 
amine salt of 2,4-D was applied 
to control water hyacinth, resi-
due was higher the 2nd day after 
application than the first. A 
sharp drop occurred on the 3rd 
lay, and a severe drop on the 4th 
day. No 2,4-D could be detected 
after 102 days. Use of Kuron and 
Esteron 99 showed results simi-
lar to 2,4-D. 

Laser beams and sonic energy 
are being studied by army engi-
neers as a means of controlling 
weeds in waterways. Laser or 
Mght energy beams and sound 
energy have been used to de-
stroy underwater weed growth. 
Sound energy has been used to 
temporarily and harmlessly re-
pel fish from an area while it is 
being treated for weed control. 

These novel approaches to 
aquatic weed control were pre-
sented by Dr. Ralph A. Scott, Jr., 
Washington, D.C. Studies are 

continuing, he said, on such 
aquatic plant pests as water hya-
cinth, watermilfoil, and alliga-
torweed. These weeds, he said, 
t h r e a t e n to c h o k e m a n y of 
the nation's essential navigation 
channels. Dr. Scott also pointed 
to biological agents such as Ar-
gentine flea beetle which has 
produced excellent results in 
control of alligatorweed. In the 
long run, he stated, such agents 
may prove to be our most effec-
tive weapons against weed infes-
tation. 

Field tests with acrolein and 
copper sulfate as the control 
agents have proved effective in 
suppressing rooted forms of 
aquatic weeds. Bureau of Recla-
mation researchers report that 
acrolein used over a 5-year pe-
riod in the Pacific Northwest 
showed that the liquid herbicide 
controlled pondweed, elodea, wa-
ter buttercup, and filamentous 
green algae. 

W. Dean Boyle and Thomas R. 
Bartley, at the Bureau's Denver, 
Colo., Center, said that pond-
weed suppression was excellent 
along a 15- to 20-mile reach, 
when acrolein was added at 
channels at a concentration of 
0.10 ppm over a 48-hour period 

on a 2- to 4-week schedule. Flows 
ranged from 700 to 2000 cubic 
feet per second during the treat-
ment schedule. Where streams 
carry less than 700 cubic feet 
per second of flow, this treat-
ment is not sufficient. Concen-
trations of 0.6 to 15 ppm of acro-
lein are needed in the smaller 
streams. Another finding was 
that acrolein failed to control 
horned pondweed in these field 
tests. 

Copper sulfate, dispensed by a 
screw-type volumetric feeder 
with a timing device, effectively 
controlled leafy pondweed and 
sago pondweed on a 9-mile reach 
on unlined channel or irrigation 
canal near Loveland, Colo., the 
researchers stated. Tests began 
in June, 1966, and the first leafy 
pondweed injury downstream 
was apparent 34 days later. Tests 
a year later, in 1967, were more 
readily apparent, likely due to 
the effects of residual copper in 
the ditch bottom soil and cooler 
water temperatures in early sea-
son, according to Boyle and 
Bartley. 

Dr. T. F. Hall, Jr., botanist 
with the Tennessee Valley Au-
thority, Muscle Shoals, report-
ed that picloram (Tordon) is 
a promising chemical control for 
a stubborn aquatic weed, Ceph-
alanthus occidentalis L. — or 
buttonball, as it is commonly 
known. This aquatic weed has 
posed problems on TVA lakes 
and elsewhere for years. 

In TVA's tests with picloram, 
the phase of buttonball resprout-
ing apparently had no bearing 
on the effectiveness of the chem-
ical, but time of applications was 
important. Excellent control was 
obtained from a mixture of pic-
loram and 2,4-D applied at the 
rate of Vz pound picloram and 2 
pounds of 2,4-D per acre. This 
mixture was diluted with parts 
of water and applied to first-year 
buttonball coppice in three reser-
voirs in mid-August and mid-
September, 1966. Thus, the re-
sults indicate a potential for 
controlling buttonball with pic-

(Continued on page 33) 



Stop Weed Grasses 
with one stroke 

... pre-emergence Pre-San* protects all season 
' r ' t A% • I.' * » t> • . J m t i * * rt > * I ' P » 4 ' " J 

One application of Mallinckrodt Pre-San, and you can forget 
about weed grasses for the entire season. That's important, 
because these pest grasses will start germinating in the weeks 
just ahead—and will continue to thrive right through every warm 
day into September. Long-lasting Pre-San nips them before they 
ever become an established plant. y . « 

But hurry! Get Pre-San in the soil now before those warm days 
of spring start. Plan to use it again in the fall, too—because 
Pre-San is your three-in-one protection against crabgrass, goose-
grass and Poa annua. Proved safe on finest greens . . . even 
bentgrass. So economical you can use it in all your important 
turf areas. 

No weed grass grows where Pre-San goes . . . so call your 
Mallinckrodt distributor today. 

TURF PRODUCTS Mallinckrodt PRE-SAN 
Mte * 

MALLINCKRODT CHEMICAL WORKS / ST. LOUIS • NEW YORK • LOS ANGELES 



Southern Weed Conference officers elected at the Miami Beach session are: front row, left to 
right, Paul Santlemann, Oklahoma State University, secretary-treasurer elect; Leonard Lett, 
Colloidal Products Corp., president for 1969; Doug Worsham, North Carolina State University, 
editor elect; Henry Andrews, University of Tennessee, executive board; and back row, left to 
right, Robert Mann, Tennessee Valley Authority, president for 1968; Hanley Funderburk, Auburn 
University, secretary-treasurer; Wil l iam Lewis, North Carolina State University, executive board; 
Wil l iam Westmoreland, Geigy Chemical Corp., executive board; and Phil Upchurch, Monsanto 
Chemical Co., editor. 

Southern Weed Conference 
At Miami Beach January 16-18 

Weed control innovations in 
both chemicals and equipment 
were presented at the Southern 
Weed Control Conference at 
Miami Beach, Fla., in mid-
January. Public relations chair-
man, Henry Andrews, University 
of Tennessee agronomist, reports 
that 117 papers were presented. 

Droplet size of spray chemi-
cals is getting more attention 
among scientists as the demand 
to control drift has become a 
public concern. R. W. Tate, re-
search director for Delavan Man-
ufacturing Company, West Des 
Moines, la., discussed the many 

factors affecting nozzle design 
today. He cited the need for 
manufacturers to adopt a stand-
ard code for marking orifice ca-
pacity and pattern. Each nozzle 
company, he said, now has its 
own system. Tate suggested that 
Weed Society scientists set up 
an impartial standards commit-
tee to discuss the problem. Their 
goal would be to recommend a 
unified system for rating and 
marking nozzles. The Delavan 
firm, Tate said, would certainly 
support such an endeavor. 

Tate stressed proper care of 
equipment. Nozzles need to be 

cleaned carefully. Plugged or 
damaged orifices can produce a 
d i s t o r t e d s p r a y . Tate urged 
spraymen to be alert for nozzle 
wear. Nozzle wear, he said, can 
drastically increase f low rate 
and cause uneven patterns. Be-
cause w e t t a b l e p o w d e r s and 
other abrasive formulations cre-
ate excessive wear on orifices, 
Tate suggested buying hardened 
stainless steel nozzles. Though 
they may cost 3 times as much 
money, Tate said that Delavan's 
tests showed that the useful life 
of hardened stainless steel noz-
zles may be 10 times as long as 
brass or aluminum. 

Sprayers also need to be cali-
brated often. Tate recommended 
that procedures developed by 
universities be followed. His one 
precaution was to check all noz-
zles rather than a single unit. In 
multiple-nozzle systems, any one 
might be the wrong size, worn, 
or possibly plugged. 

Common Sense Needed 
For Safe Herbicide Use 

Safe use of herbicides does not 
involve mystic. All that is re-
quired are some basic facts, com-
mon sense, and a will to be safe. 
This is the belief of Robert A. 
Mann, Tennessee Valley Author-
ity, Chattanooga, Tenn. He told 
members of the Southern Weed 
Conference that the industry 
needs to exchange all types of 
information on herbicide use and 
its effect on both plants and ani-
mals, as well as its residual ef-
fects in all types of circum-
stances. 

Mann called for education of 
the public on the safe use of 
herbicides and their benefical 
effect on the population. He said 
careful labeling of all herbicides 
appears to be the most impor-
tant single measure for promot-
ing safe use. Next, such materi-
als must be safely stored, in 
areas inaccessible to children. 
Education is necessary to achieve 
this, he said. 


