
"Technical help/' 
says Don Brabec, Buildingand GroundsSuperintendent, United 
Air Lines. "The Greenfield representative is a professional. He 
shows a sincere interest and if we have a problem, we can 
count on him to help us solve it." 

"No costly call-backs," 
says landscaper Bob Rynberk. "That's what we've saved using 
Greenfield Measured Release Lawn Food. We can count on it 
giving superior results. Our crews can work, not answer com-
plaints." 

Why is there a growing move 
to Greenfield products 
for grounds maintenance? 



Unique products for special jobs/' "Labor savings/' 
shown by results at the Rose Garden in Chicago's Grant Park. 
Greenfield pioneered products for roses, shrubs, flowers and 
evergreens that prevent weeds and feed at the same time. 
They save time, money and worry. 

says Herb Buesching, grounds superintendent at Concordia 
Sr. College, Ft. Wayne, Indiana. "Greenfield's weed and feed 
products for ornamental plantings have reduced our mainte-
nance time by as much as 50%." 

Greenfield products are different. 
They are d e v e l o p e d t h r o u g h 
conscientious research at the 
Greenfield (Ind.) Laboratories of 
Eli Lilly and Companytodomore. 

For example, the original triple 
action crab grass killer, the first 

> weed and feed products fororna-
, mentals, and the first combina-
tion pre- and post -emergence 

' crab grass killer came from the 
Greenfield Research Center. 

Innovations like this can save 
you time and effort in grounds 
care. Crews will spend less time 
weeding, feeding and preventing 
insects. They'll have more time 
for other jobs. 

What's more, Greenfield prod-
ucts are dependable. They give 
super ior results and they ' re 
priced right. 

Besides all this, you get tech-
nical help from your Greenfield 
representat ive. He'll help you 
work out a grounds program to 
solve your part icular problem 
and fit your budget. 
You want to switch, too? 

Grow with TM G r e e n f i e l d 
"WHERE RESEARCH WORKS FOR YOU" 

ELANCO PROOUCTS COMPANY, A DIVISION OF ELI LILLY ANO COMPANY 

Send for: 
THE GREENFIELD 
COMMERCIAL 
LANDSCAPING PLAN 
Elanco Products Company 
Box 1750, Dept. WT 1 - 6 5 
Indianapolis 6, Indiana 
Please s e n d full information on the 
G r e e n f i e l d c o m m e r c i a l l a n d s c a p e 
p r o d u c t s a n d t h e p l a n w h i c h b e s t 
appl ies to the situation I've c h e c k e d : 
• Industrial G r o u n d s • C e m e t e r i e s 
• P a r k s • Profess ional L a n d s c a p i n g 
• School G r o u n d s • Airports 
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ADDRESS 

CITY 



DACTHAL® W-75 

Dacthal W-75 is the new 
pre-emergent herbicide 
which gives effective 
control of many annual 
grasses and many broad-
leafed weeds. Reduction 
in hoe bills and increase 
in crop yields make it 
economical to use. 
Dacthal W-75 is available 
for use on various 
vegetable crops, cotton 
and strawberries. 

DAC AMINE® 

The new oil-soluble, 
water-emulsifiable amine 
with proven effectiveness 
on difficult-to-control 
weed and brush species. 
This new material has 
the safety of amines with 
the killing power of esters. 

READY-TO-USE 
HORMONE 
FORMULATIONS 

CROP RIDER® — 
Weed-killer formulations 

LINE RIDER® — 
Brush-control formulations 

Proven six-pound acid-
equivalent low-volatile 
formulations are available 
for the thrifty buyer. 
Technical 2,4-D and 
2,4,5-T chemicals for 
formulators. 

DIAMOND 
I N S E C T I C I D E S 

Diamond dependable 
insecticides have long been 
favored because of their 
uniform high quality. 
DDT and BHC technicals 
are supplied in many 
types and forms: 

DDT — 100% technical, 
wettable powders, dust and 
emulsifiable concentrates. 

BHC — 4 5 % technical, 
15% technical, 12T 
wettable powders and 
dusts, emulsifiable 
concentrates. 

D i a m o n d R e s e a r c h , w h i c h d iscovered D a c t h a l , is constant ly s e e k i n g n e w a n d better agricultural c h e m i -
ca ls , and w o r k i n g w i t h formulators and agr icultural c h e m i s t s in the deve lopment of more eff ic ient f o r m s 
and appl icat ion methods. W e wi l l be g lad to w o r k w i t h you. For information on D i a m o n d c h e m i c a l s and 
t e c h n i c a l cooperat ion, write to D i a m o n d Alka l i Co . , 
3 0 0 Union C o m m e r c e B ldg. , C leve land, Ohio 44114. D i a m o n d C h e m i c a l s 



HARDIE 
HAS THE RIGHT 

SPRAYER FOR YOU 

Aeromist Sprayer-Duster 

Model 99 
50-100 gal. Skid-Trailer 

15-30 gal. Town & Country 
Hardie has just the sprayer for your 
particular job, whether it be for mos-
quito control; combatting Dutch Elm 
disease; nursery work; contract lawn, 
tree & shrubbery service . . . What-
ever your need may be . . . write to 
Hardie today, or call your local Har-
die Dealer for more information or 
an on-the-spot demonstration. 

I HARDIE SPRAYERS 
j 4200 Wittahickon Avenu«, D«pf. 

I 
W T T 

Philadelphia 29, Pa. 

• Have a Hardi« Salesman call on m«. 
I • Literatur« 
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This is 
SNOW MOLD 

For the answer to it and 9 other 
common turf problems, see below: 

Time to Spruce Up 

1. S n o w mold. For more effective prevention or cure 
apply Velsicol® "2-1." The new "2-1" formula has 
greater wettability, more stability in suspension and 
less foaming action than any other comparable product. 

2. Dollar spot. 3. brown patch. 4. melting out 
(Helminthosporium). 5. gray leafspot. Velsicol® 
Memmi .8EC controls all these turf diseases and 
others. Memmi .8EC is a liquid mercurial that's easier 
to handle—needs no constant agitation, won't clog or 
leave sediment in the tank. 

6. Plantain. 7. knotweed. 8. clover. One applica-
tion of Velsicol Banvel® D +2,4-D will effectively kill 
these and practically all the other common weeds that 
are found in turf. Works in warm or cold weather. 
Works on leaves and roots for complete kill. 

9. Crabgrass. 10. grubs. For pre-emergence control 
of crabgrass plus insect control apply Velsicol 
Bandane® 15G or Chlordane. Both kill crabgrass before 
it comes up, get rid of grubs and ants. No waiting to 
re-seed after Bandane 15G! 

For a free catalog of these and other Velsicol turf 
chemicals, including Pestmaster® Soil 
Fumigant-1 and Heptachlor insecticide, 
just mail the coupon. 

ask 
Velsicol 

NAME-

ORGANIZATION 

ADDRESS 

CITY — S T A T E 

V E L S I C O L C H E M I C A L C O R P O R A T I O N 
341 E. Ohio St., Chicago, III. 60611 

An attempt to reduce the amount of paperwork 
government requires of businessmen has been ini-
tiated by an organization called the National Fed-
eration of Independent Business. While we know 
little about this group, the current enterprise seems 
to us to have merit, since most businessmen often 
are bogged down in a ceaseless stream of forms, 
documents, reports, and correspondence. 

At the same time, however, businessmen, in an 
attempt to reduce this flow of paper, must not fail 
to retain the necessary records, the mandatory 
reports, and the indispensable letters which make 
up office procedures in this automated age. 

What seems to us the important lesson learned 
from the Federation's endeavor is the rather ob-
vious one, perhaps, that a businessman must con-
stantly analyze the amount of paperwork going on 
in his organization in an attempt to eliminate the 
superfluous while retaining the necessary. 

How long has it been since you took a long hard 
look at your files, and the stack of incoming and 
outgoing mail found in every executive's office? 
Is it time to spruce up your system? 

For example, there's a new way to answer 
ordinary correspondence which many companies 
now find useful. When a routine letter of comment 
or inquiry arrives in the morning mail, one that 
requires perhaps a sentence or two in reply, many 
office workers now simply write in longhand, or 
type, a reply on the original letter itself, have the 
document photocopied by one of the low-cost ma-
chines now available, and return the original to 
the sender, keeping the copy on file. The amount 
of paper retained by this system is only half that 
in the old method. 

Forms in use in businesses today are under-
going constant revision. Smaller companies will 
find the counsel of the business forms supplier 
useful in determining how paperwork can be 
minimized. 

It's unwise to go off on a grand crusade to 
abolish all letters, acknowledgements, purchase 
orders, and the like. It's especially important for 
people in vegetation maintenance and control, 
those who are dealing with living organisms and 
sometimes toxic chemicals, to keep the necessary 
records as a safeguard to possible litigation. If you 
feel adrift in a sea of paper, perhaps a few hours 
spent in careful analysis of your systems will pay 
big dividends in helping spruce up your efficiency. 

WEEDS TREES AND TURF is the national monthly magazine of 
urban/industrial vegetation maintenance, including turf manage-
ment, weed and brush control, and tree care. Readers include 
"contract applicators," arborists, nurserymen, and supervisory 
personnel with highway departments, railways, utilities, golf 
courses, and similar areas where vegetation must be enhanced or 
controlled. While the editors welcome contributions by qualified 
freelance writers, unsolicited manuscripts, unaccompanied by 
stamped, self-addressed envelopes, cannot be returned. 



In Culver City, 
Trees Stop Growing. 

MH-30T 
Read about a revolutionary new chemical 

that controls the growth of trees 
without harming them in any way. 

Culver City, California. Five hun-
dred trees s topped growing in 
Culver City this summer. These 
trees were treated with MH-30T* 
in a city-wide test. You can see the 
results in the photograph above. 
The tree on the left was treated 
with MH-30T. It grew only a few 
inches while the untreated t ree 
on the right grew several feet. 

Park Superintendent Roy Wells, 
who headed the project, reports: 

"We figure MH-30T saves us from 
$6 to $8 in pruning costs on every 
tree we spray. And that doesn't in-
clude the huge savings in brush 
disposal. Next year we'll be treat-
ing more than 4,000 evergreen 
elms and several hundred Ficus 
Nitida (fig) trees. The savings to 
the taxpayer will be enormous." 

A new chemical can save cities 
and utility compan ie s millions 
of dollars a year by drastically 
reducing the need for large scale 
pruning. This chemical is called 
MH-30T. 

MH-30T actually stops cell divi-
sion in trees (this is what makes 
them grow). You can use it to con-
trol the growth of an entire tree. Or, 
just the section interfering with 
electrical wires. The part of the 
tree that is sprayed with MH-30T 

simply s tops growing. But the 
branches get sturdier and keep 
on producing leaves. 

MH-30T has already been ap-
plied successfully to thousands of 
trees. It has been proven effective 
on twenty d i f ferent spec i e s of 
trees. In most cases, MH-30T elim-
inates the need for at least one 
large scale pruning ayear.Usually 
more. This can mean tremendous 
savings. For more information, sim-
ply fill out and mail the coupon. 

NAME_ 
FIRM TITLE_ 

ADDRESS 

CITY ZONE STATE. 

Chemica l Div is ion 

U.S. Rubber, Chemical Division, Naugatuck, Conn. 
I understand that MH-30Tis for commercial use only. 
Please send me illustrated brochure showing how MH-30Tworks, 
and how it can reduce pruning costs by one-third or more. 

i j n i R o y a l 

U.S. RUBBER 



SURFACTANTS: 
How They Increase Herbicide Action 

SURFACTANTS a re widely 
used with agricultural pesti-

cides to facilitate application and 
achieve better control of pests. 
The reasons for the increased 
efficiency resulting from sur-
factants remain obscure. The 
role of surfactants is often con-
fusing and the terms used by 
farmers and other nontechnical 
personnel to discuss surfactants 
add to this confusion. Some of 
the terms most commonly en-
countered, and used interchange-
ably, are activator, additive, ad-
juvant, detergent, soap, spreader, 
surface-active agent, surfactant, 
and wetting agent. The common 
assumption that these terms are 
synonymous has contributed to 
the confusion that exists in sur-
factant terminology. Of these, 
additive, a d j u v a n t , detergent, 
surfactant, and wetting agent are 
most commonly used. 

The word "surfactant" is de-
rived from the term "surface-
active agent" and is defined by 
the Weed Society of America as 
"a material which facilitates and 
accentuates the emulsifying, dis-
persing, spreading, wetting, and 

By DR. E. E. SCHWEIZER 
Research Plant Physiologist 

USDA Agricultural Research Service 
Stoneville, Miss. 

and 

DR. C. G. McWHORTER 
Research Plant Physiologist 

USDA Agricultural Research Service 
Stoneville, Miss. 

other surface-modifying proper-
ties of herbicide formulations." 
A "wetting agent" is "any com-
pound which when added to a 
spray solution causes it to con-
tact plant surfaces more thor-
oughly." Thus a wetting agent 
is not necessarily a surfactant. 
An "additive" is "any material 
that is added to the spray solu-
tion and is not necessarily a wet-
ting agent or a surfactant." An 
"adjuvant" is "that which assists, 
aids, or modifies" and thus might 
be as descriptive as any other 
term for reference to most sur-
factant-wetting agent materials. 
The term "detergent" is "any 
cleaning agent or solvent such as 
water or soap." Although water 
may be a detergent, it is not a 
satisfactory wetting agent be-
cause water usually does a very 
poor job of wetting. Lest this 
seem confusing, it should be re-
membered that to wet simply 
means "to cover or soak with a 
liquid." Spraying with water 
does no t n e c e s s a r i l y i n s u r e 
wetting. 

Surfactants come in a wide 
variety of types. Several thou-

sand trade name surfactants are I 
a l r e a d y a v a i l a b l e . However, 
numerous hydrocarbon n u c l e i j 
and polar functional groups are 
possible, so that there is no prac- I 
tical limit to the possible variety 
of surfactants. These materials | 
are generally classified as ani-
onic, cationic, and nonionic, de- I 
pending on the electrocharge of 
the surface-active group. Ani- j 
onic surfactants contain nega-
tively charged atoms or groups; 
cationic surfactants contain posi-
tively charged atoms or groups; | 
and nonionic s u r f a c t a n t s are ( 

neutral. Compounds of the ani-
onic and cationic class can be i 
mixed with nonionics but not 
with one another. Anionic mate- I 
rials are generally used in deter-
gents for home laundering and I 
cleaning agents. Many emulsify-
ing agents are mixtures of ani-
onic and nonionic surfactants. 
Although c a t i o n i c surfactants 
find many uses, their major out-
let has been in various germi-
cidal preparations such as hair I 
shampoos and baby soaps. A few 
surfactants, also being marketed, 
are referred to as "formulated" 



F i g u r e 1. Typical control of dallisgrass in bermudagrass from the application of 4 lb/A of 
disodium monomethylarsenate (DSMA) plus 0 . 5 % surfactant. 

materials. These products con-
tain either an anionic, cationic, 

I or nonionic surfactant plus other 
i materials such as alcohol, fatty 

acids, etc., which are supposed 
to aid penetration and translo-
cation. Nonionic s u r f a c t a n t s 
have been the most widely used 
groups, for reasons discussed be-
low, by Midsouth farmers. 

Nonionic surfactant molecules 
consist of two major chemical 
groups. One group is fat soluble 
(lipophilic), water insoluble (hy-
drophobic), and nonpolar. The 
second group is water soluble 
(hydrophilic), fat insoluble, and 
polar. Because neither positive 
nor negative ions are produced 
in any quantity, these surfac-
tants have advantages over ani-
onic and c a t i o n i c surfactants. 
Most nonionic surfactants are not 

I subject to hydrolysis by acidic or 
I alkaline aqueous solutions. They 
I do not form salts with metal ions, 
I which make them equally effec-

tive in hard and soft waters. 
I Because of t h e s e advantages, 
I nonionic surfactants have re-
I ceived major emphasis in herbi-
I cide-surfactant research. 

The more common hydropho-
bic portions of nonionic surfac-
tant molecules are derived from 
the hydrocarbon portions of al-
kylphenols, aliphatic acids (espe-
cially fatty acids), and corre-

I sponding alcohols. The hydro-
philic portion of the major types 
is conjugated chains of ethylene 
oxide. Long e t h y l e n e o x i d e 
chains are highly water soluble, 
probably due to the multiplicity 
of hydrogen bonds formed be-
tween the oxygen in the hydro-
phil chain and water of the solu-
tion. Examples of general types 
of nonionic surfactants are as 
follows: 
HYDROPHOBE HYDROPHIL 

C9 H ^ O (CH2-CH20)xH 
Aikylphenols 
° 1 2 H 2 5 - ( C H 2 " C H 2 ° > X H 

Fatty alcohols 

c 1 ? H 3 3 — —C—O-(CH 2 -CH 2 O) X H 

I Fatty acids 

The letter x in the hydrophil 
portion of the molecule denotes 

the number of moles of ethylene 
oxide per mole of hydrophobe. 
Of the general types listed, only 
the aikylphenols have been re-
tailed to farmers in quantity. 
The aikylphenols—including the 
the octyl-, nonyl-, and dodecyl-
phenols—are important because 
of their ability to increase the 
activity of foliar-applied 3-(3,4-
dichlorophenyl) -1,1-dimethyl-
urea (diuron) to weeds in cot-
ton, and because of economy. 
Continued research will prob-
ably demonstrate many equally 
effective surfactants. 

Effects of Surfactants 
on Herbicides 

Aqueous foliage sprays of di-
uron without surfactant are rela-
tively nonphytotoxic. If, how-
ever, a surfactant is included in 
the spray mixture, diuron is very 
phytotoxic at rates as low as 0.1 
to 0.2 lb/A. Diuron-surfactant 
mixtures have been widely used 
in the Midsouth for weed control 
in cotton. The level of toxicity 
of these treatments is affected by 
the type of surfactant used. Eth-
oxyla ted nonylphenol surfac-
tants containing 9-10 moles of 

F i g u r e 2. Diuron-surfactant mixtures prepared for the application of diuron at 0.022 lb/A in 
a total volume of 40 gallons of water per acre. Notice the decreased turbidity of the mixtures as 
the concentration of sodium lauryl sulfate is increased (McWhorter, 1963). 



Table 1. The Effectiveness of DSMA at 4 lb/A in Controlling Dallisgrass in 
Bermudagrass as Affected by the Addition of a Surfactant. 

No. of plants Percent 
per sq. feet Reduction 

Untreated 5.29 0 
DSMA 2.25 58 
DSMA + 0.5% ethoxylated nonylphenol type 0.53 90 

ethylene oxide have generally 
provided m a x i m u m crabgrass 
control when applied in mixtures 
containing diuron. In these and 
other greenhouse studies at the 
Delta Branch Experiment Sta-
tion, Stoneville, Mississippi, eth-
oxyla ted nonylphenol surfac-
tants containing 15-30 moles of 
ethylene oxide were also effec-
tive in increasing diuron toxicity, 
but t h e y w e r e comparatively 
poor in increasing spray-mixture 
wettability. 

Surfactants also enhance the 
activity of herbicides other than 
diuron. For example, surfactants 
increase t h e a c t i v i t y of 3,4-
dichloropropionanil ide (DPA), 
used for the control of grasses 
in r ice; 2,2-dichloropropionic 
acid (dalapon), used primarily 
for johnsongrass c o n t r o l ; and 
disodium monomethy la r sena te 
(DSMA), extensively used in 
the Midsouth for nutgrass and 
johnsongrass control. In addi-
tion, DSMA is very effective for 
controlling dal l isgrass in ber-
mudagrass (Fig. 1). The data in 
Table 1 shows that 0.5% (wt/v) 
of surfactant increased the con-
trol of dallisgrass by 32% over 
that of DSMA without surfac-
tant. 
Surfactants Can Increase 
Herbicidal Effectiveness 

Surfactants can increase herbi-
cidal effectiveness by: (a) im-
proving plant coverage; (b) re-
moving air films between spray 
and leaf surface; and (c) increas-
ing foliar absorption and trans-
location. S u r f a c t a n t s improve 
plant coverage by reducing the 
surface tension and thereby in-
creasing the total area of leaf 
surface that becomes wet. In-
creased wetting of a leaf surface 
results in the herbicide being 
spread over a larger area. Im-
proved plant coverage and re-
moval of air films between spray 
and leaf surface can increase the 

foliar absorption and transloca-
tion of herbicides. 

Surfactants can also reduce 
the turbidity of herbicide spray 
solutions which may affect herbi-
cide effectiveness (Fig. 2). It 
was originally believed that sur-
factants greatly reduced the tur-
bidity of diuron suspensions by 
increasing the solubility of di-
uron in water. T h i s is n o w 
known to be only partially true. 
Recent research with diuron-
surfactant m i x t u r e s has sug-
gested that reduced turbidity re-
sults from the formation of col-
loidal solutions and that diuron 
is incorporated into the colloid 
micelles by the process of "solu-
bilization. , , Although additional 
research is needed to determine 
what role surfactants are per-
forming in reducing turbidity, 
herbicidal a c t i v i t y has been 
greatly increased. 

Even though phytotoxicity of 
many herbicides is increased by 
adding a low concentration of 
surfactant to the spray mixture, 
this may not always be beneficial 
inasmuch as a surfactant may 
e l i m i n a t e s p e c i e s selectivity, 
thereby causing greater injury 
to a crop or turf. Therefore, 
judicious selection of surfactants 
is extremely important for the 
farmer, grower, or turf manager 
because the proper selection of 
surfactants and concentrations 
will aid in controlling resistant 
weêd species. It will also lessen 
the possibility of damage to de-
sirable plants and decrease the 
cost of herbicidal application. 
Present, Future Surfactant Usage 

The use of surfactants with 
herbicides to increase phytotox-
icity has grown tremendously 
within the past four years in 
Mississippi. In 1960, approxi-
mately 64,000 pounds of surfac-
tant were used with herbicides. 
By 1963 over 500,000 pounds of 

surfactant were used to control 
weeds in agronomic crops, pas-
tures, and rights-of-way. This 
represents an increase of nearly 
700%. 

Although there has been a 
phenomenal increase in the use 
of surfactants to increase herbi-
cidal action, it appears that this 
trend has only just begun. In 
the future a suitable surfactant 
will p r o b a b l y be chosen for 
herbicide application, just as a 
specific solvent is now selected 
for formulation of a pesticide. 
Indications are that such infor-
mation will be available in the 
next few years. The problem 
will probably grow more com-
plex. In the future not only will 
the surfactant be selected for the 
herbicide, but it will be selected 
for the particular crop and weed 
on which the material will be 
applied. Surfactants will greatly 
broaden the scope of herbicidal 
weed control, perhaps enough to 
surprise even those who are ex-
pecting the change. 

Protect Young Trees 
Against Rabbits, Field Mice 

Recently planted trees must 
be given protection during the 
winter months to prevent rabbits 
and field mice from eating the I 
bark and causing death of the I 
tree. This reminder is issued by I 
the National Arborist Associa-
tion, which adds that these pre-
cautions should be used to pro- I 
tect shrubs, too. 

Ideal protection, which will 
last several years, is installation j 
of a loose cylinder of ^4-inch 
hardware cloth, supported by 
stout stakes about the trunk of 
the tree. The cylinder should be j 
buried a few inches in the soil 
to repel burrowing mice, and j 
should be at least 30 inches high 
to prevent rabbits from reaching j 
over the top. 

Another method is to wrap the 
trunk of the young tree with 
aluminum foil, burlap, or tree-
w r a p p i n g p a p e r . Wrappings 
should be removed in the spring. 

C h e m i c a l rodent repellents 
may also be used, which, to be 
effective, should be used accord-
ing to manufacturers' directions 
on the container label. 


