
lNVEL+2,4D 
herbicides... 

Herbicide and Broadleaf Weed Susceptibility 

Weed 2.4-D Silvex 
Meco-
prop Dicamba 

Bindweed S S-l S-l S 
Bittercress S S-l S-l S 
Black medic R S-l 1 S 
Buttercup S-l 1 1 S 
Carpetweed S S S S 
Chickweed, 

common R S S-l S 
Mouse-ear l-R s S-l S 

Chicory S s s S 
Clover, crimson S s s S 

Hop 1 s s S 
White 1 s s S 

Cranesbill S S-l S-l S 
Daisy, oxeye 1 1 1 1 
Dandelion S s s S 
Dock 1 l-R l-R s 
Dogfennel 1 S 1 s 
Garlic, wild S-l R R S-l 
Ground ivy l-R S-l 1 S-l 
Hawkweed S-l R R S-l 
Henbit 1 S 1 s 
Knapweed, spotted 1 S-l 1 s 
Knawel R S 1 s 
Knotweed R 1 1 s 
Lambsquarter S S î? s 
Lespedeza l-R s S s 
Mugwort 1 l-R l-R S-l 
Mustards S S-l 1 s 
Nutsedge 1 R R R 
Onion, wild 1 R R S-l 
Ornamental plants S-l S-l S-l s 
Woodsorrel R S R 1 
Pennycress S S-l 1 s 
Pepperweed S S-l S-l s 
Pigweed S S S s 
Plantains S 1 l-R l-R 
Poison ivy 1 s R S-l 
Pony foot S 1 1 S-l 
Prostrate spurge 1 1 1 s 
Purslane 1 S-l R s 
Red sorrel R 1 R s 
Shepherdspurse S s S-l s 
Speedwell l-R l-R l-R l-R 
Spotted spurge l-R 1 S-l S-l 
Thistle, musk, curl S 1 1 S 
Thistle, Canada 1 1 1 S 
Vegetables S S S S 
Wild carrot S S-l S-l s 
Wild strawberry R 1 R S-l 
Yarrow 1 l-R l-R s 
Yellow rocket S-l 1 1 S-l 

S = weed susceptible; I « intermediate , good 
control at times with high rates, sometimes poor, 
usually require more than one treatment; 
R = resistant weeds in most instances. 

Chart reprinted by permission, 
S. Wayne Bingham, Ph. D. 

"Two" is better! 
Some weeds simply aren't affected by single 
herbicide treatment. But Banvel +2,4D has an 
"additive effect" in that the two herbicides get weeds 
that one alone just weakens. 
Banvel herbicides—products for professional turf men 

o V e l s i c o l 
Velsicol Chemical Corporation 
341 East Ohio Street • Chicago, III. 60611 
© Velsicol Chemical Corporation. 1976 



• Prevents fish kills. 
• Eliminates off odors. 
• Adds life-giving oxygen. 
• No maintenance—just pennies a day 

for electricity. 
• Burns up pollutants which grow algae 

permitt ing fish life to flourish. 
• Easy to instal l—comes comple te— 

plugs into house current. 
• Can be installed through ice. 

For further details write 

sen-flîRator 
KEMBRO 

Box 205. Mequon. Wl 53092 
or call (414) 242-2630 

Circle 148 on free information card 

CUTRINEPLUS 
ELIMINATES 
ALGAE SCUM 

Lakes and ponds get choked with algae 
scum and can have noxious odors— 
CUTRINE PLUS controls these 
harmful growths that can be lethal to fish, 
animals and even humans. 
CUTRINE PLUS eliminates all common 
forms of algae in just a few days. Thor-
oughly tested and proven effective in 
actual field use, it is registered with the 
Environmental Protection Agency for use 
in farm ponds, lakes, fish hatcheries and 
even drinking water reservoirs. And there 
is no waiting for swimming, fishing or 
irrigation. 

CUTRINE PLUS can help lake and pond 
management and we have written a new 
64-page book on the subject that is an en-
cyclopedia of information vital to water 
weed and algae control. It is written in 
practical language 
with full color photos 
and belongs on your 
bookshelf at $3.95. 
Use this order blank 
for your copy. 

Wri te to: 

I Q î Q oppted biochemists mc 
J P O Box 25 • Mequon, Wis. 53092 

NAME 
I ADDRESS 

C I T Y . 

^STATE Zip J 

Aquatic Weed 
Control 

There are three forms of aquatic 
weed control — mechanical, bio-
logical and chemica l . Va r ious 
m e c h a n i c a l m e t h o d s c a n be 
employed, including pulling, raking, 
digging, skimming, cutting, lining, 
shading, draining and dredging. 
Equipment costs can range from 
practically nothing to an invest-
ment of thousands of dollars. 

Biological controls include ferti-
lization of ponds to produce algae 
blooms which shade out rooted 
vegetation and increase fish pro-
duction; the white amur, a fish that 
has been introduced experimentally 
as an aquatic weed and algae eater; a 
large crayfish species, Orcanectes 
causeyit which feeds on living and 
dead plant material; and the lily 
weevil, an insect being used in some 
areas of the South to control water 
hyacinth. 

The use of chemicals is the most 
common method for controlling 
nuisance weed and algae growths. 
The following is a list of companies 
and what they presently have on the 
market for this area of weed control. 

A q u a z i n e , m a n u f a c t u r e d by 
Ciba-Geigy Corp . , Greensboro , 
N.C. , is relatively new on the 
market. It is an algicide-herbicide 
used to control algae and sub-
merged weeds in ponds. The com-
pany said it has low toxicity, and 
because of this there are no fishing 
restrictions after application. It is 
effective against pond plants at very 
low concentrations. Its low solubili-
ty helps to assure its complete dis-
persion throughout the pond by 
natural water movement, according 
to product manager Bob Austin. 

While some chemicals kill plants 
immediately on contact, Aquazine is 
gradually absorbed, he said. When 
treatment is made at a five to 10 per-
cent infestation level, the sudden 
deposit of dead algae and weeds is 
avoided, and this minimizes the 
danger of extreme oxygen depletion 

brought about as a result of massive 
decomposition. 

The chemical will provide con-
trol of algae and weeds for a full 
season, depending on the degree of 
infestation and on climatic con-
ditions. Where the warm season is 
long and water temperatures remain 
high, it may take more than one 
treatment to maintain full-season 
algae control. The company said 
Aquazine controls algae and aquatic 
weeds by inhibiting the photo-
synthetic process after being ab-
sorbed by the plants. 

Kembro, Inc., Mequon, Wis., 
manufactures the GenAIRator , a 
system of pond bottom aeration 
designed by company president Dr. 
Mervin F. Browne. The unit's Ven-
turi chamber jet plume action 
amplifies circulation of bot tom 
water, Dr. Browne said. He said 6,-
000 gallons of water are drawn in a 
few inches off the lake bottom with-
out disturbing the lake. As this 
column of water rushes to the sur-
face, it tugs along with it sur-
rounding waters, so wind action is 
constantly saturat ing enormous 
quantities of bottom water with ox-
ygen. 

3M Co., St. Paul, Minn., manu-
factures five products in this area, 
according to Robert E. Morrow, 
sales supervisor of aquatic products 
and services. 

Mariner brand liquid copper 
algicide System A is an aqueous 
solution of a copper- tr ie thanol-
amine complex. It is useful in con-
trolling many species of plankton 
and f i lamentous algae in lakes, 
ponds, canals and waterways. 3M 
brand aquatic herbicide System E is 
a compacted formulation of en-
dothall which is for controlling a 
variety of aquatic weeds growing in 
non-moving water. The product is 
applied to infested areas in pellet 
form. The pellets disintegrate into 
fine particles and the endothall is 



SDlD blows 
profits your way 
Air brooms come in two versions—with wheels 
or with shoulder straps Wheels look comfy 
and modern, all right. But for blowing leaves 
out of flower beds, rock gardens or from under 
shrubs, for cleaning staircases, roofs, seat 
rows in arenas and convention centers, up 
ladders or down ships' holds, in trucks and 
rolling stock, or for blowing snow off a car 
dealer's merchandise on a cold Saturday morning — 
S O L O ' s u l t ra-
mobi le l ight -
we ight knap-
sack b lowers 
have no wheel-
ed competition. 
The SOLOs go 
where w h e e l s 
don't. 
We offer two 
models , of 3 
hp/35 cc. and 5 
hp/70 cc., with special dust filters, comfort-
ably padded adjustable shoulder straps and 
with a history of well-nigh 1,000,000 sales to 
back them up. 

JETPAK Your air broom clients are also 
interested in a good commer-
cial herbicide sprayer. Our 
JETPACK-425 handles the most 
exotic weed and brush killers 
(plus wallpaper removers, con-
crete curing compounds, white-
wash, swimming pool chemi-
cals etc.) and won't quit. It's 
the only all-plastic sprayer on 
the market. No metal or rubber 
parts inside—thus, no swelling, 
shrinking, dissolving, leaking 
or corrosion. We guarantee 
that. 

SOLO supplies a wide line of 
blowers, sprayers, chain saws, 
tillers and other outdoor pow-
er products. We would like to 
tell you about our full line. 
Please give us a call. 

Box 5030, Newport News 
VA 23605 — (804) 245-4228 
Box 464, Burlington, 
Ontario L7R 3Y3 

Circle 113 on free information card 

released from the particles over a 
period of hours. Morrow said it con-
trols coontail, elodea, hydrilla, 
pondweed, water buttercut, water-
milfoil and widgeongrass. 

Mariner brand aquatic herbi-
cide System L contains endothall ex-
changed into a carrier system con-
sisting of hydrous aluminum oxide. 
It controls species of hydrilla, 
naiad, pondweed, coontail, elodea, 
water-milfoil and widegeongrass. 

Mariner brand aquatic herbi-
cide System M is a wettable powder 
containing 55.8 percent copper in a 
form said to be effective in control-
ling chara and many species of 
filamentous algae in nonmoving 
water. It is applied as an aqueous 
suspension. 

Mariner brand Blue Pond Dye 
enhances the natural beauty of pond 
water while concealing undesirable 
conditions like plankton algae, sedi-
ment and decaying vegetation. It is 
for use in ornamental ponds, golf 
course water holes and other small, 
water-containing areas. 

Great Lakes Biochemical Co., 
Inc., Milwaukee, Wis. manu-
factures four products in this area. 

Slow Release Algimycin PLL-C 
is a copper-based pelleted formu-
lation for controlling attached and 
branched algae, especially chara and 

nitella. Algimycin PLL-C is a con-
centra ted water soluble liquid 
aglicide of chelated copper which re-
main soluble over a wide pH range. 
It can be used with simple spray 
equipment or by metering directly 
into the fresh water supply. It can be 
sprayed on the water directly on 
floating mats of algae or injected 
below the surface. 

Algimycin PLL is a less-concen-
trated formulation of chelated 
copper for precise dosage in small 
ornamental ponds. 

Algimycin GLB-X is a wettable 
powder specifically formulated to 
control and prevent the growth of 
most algae and similar slime pro-
ducing organisms found in small 
ornamental ponds. 

Dr. Robert M. Stem of the com-
pany explained to WEEDS TREES 
& T U R F how weed and algae con-
trol was handled recently at Mee-
quon Municipal Golf Course in 
Wisconsin. 

"The irrigation lake at the 
course posed two problems," he 
said. "First and most important was 
that the presence of large amounts 
of aquatic weeds and algae caused a 
clogging of the water intake, and 
secondly, the obnoxious appear-
ance and malodors given off by 
decaying materials was undesirable. 
We also had the problem that any 
chemicals added must have no 
harmful effect on the turf." 

Since the body of water had a 
heavy infestation of aquatic weeds 
and algae, it was necessary to treat 
for both, he said. After an identi-
fication of the types of aquatic 
weeds and algae growth were made, 
a three-step program was devised. 
The weeds were treated with a 
silvex-endothall mixture. Immedi-
ately after treatment for aquatic 
weeds, chelated copper in the form 
of Algimycin PLL-C was applied to 
the same area directly on the mats of 
the algae. Two weeks later, after 
most of the weeds and algae were 
killed and had decomposed, the 
same area was treated with Slow-
Release Algimycin PLL-C pellets to 
control further growth of algae. 

"Initial treatment for weeds and 
algae was made late in June and 
t r e a t m e n t with S low-Re lease 
Algimycin PLL-C was made in early 
July," he said. "Most visible algae 

please turn page 

with 
NITROFORM 

and save! 
W.I.N, with Nitroform® nitrogen . . . 
and save! On time and labor. 

Kellogg 
bags it! 

Turf and Horticultural Products 
H E R C U L E S Wilmington, Delaware 19899 

STH76-10A 



AQUATIC WEED CONTROL 

WEED PROBLEMS IN YOUR LAKE OR POND? 
Often referred to as the ecology f ish, the Whi te Amur has proven to be the 
most economical way to control under water weeds, grasses, moss and algae. 
The AMUR eats only vegetat ion , does not eat other f ish, does not reproduce 
in your pond and w i l l g ive control for 10 years or more. The AMUR has been 
used very successfully in pr ivate lakes, golf course ponds, and industr ial 
waters. Fish should be stocked only in confined waters. 

For Further Information: Write Sea-Ranch Inc. 
Rt. 2, Box 604/ Sheridan/ Ark. 72150 or call/ 501-942-2515 

Circle 125 on free information card The H-650 Harvester for aquatic weeds from Aquamarine Corp. 

AQUATIC continued 

growth and weeds had disappeared 
12 days after the initial treatments. 
Algae was controlled successfully 
for the remainder of the summer 
around the inlet areas." 

Aquamarine Corp., Waukesha, 
Wis., has two systems of mechanical 
aquatic weed harvesting, according 
to R. M. Stair, vice president of 
sales. The first is the Aqua-Trio. 
T h i s c o n s i s t s of a h a r v e s t e r , 
transport and shore conveyor. The 

harvester cuts a swath of aquatic 
weeds eight feet wide and up to five 
feet deep. It can operate in water 
only 18 inches deep. The capacity of 
a hold on the unit is 650 cubic feet. 

When the harvester hold is full, 
the transport is mechanically mated 
with the harvester and the load is 
transferred by the live bed of the 
harvester to the live bed hold of the 
t r a n s p o r t . At t h e s h o r e , t h e 
transport is matecL mechanically 
with the shore conveyor that loads 

2-FISTED ATTACK 
Oil ALGAE III PONDS AND LAKES! 
IUse LIQUID ALGIMYCIN PLL-C 

for quick control of filamentous 

• and other kinds of floating algae. 

2 Use SLOW RELEASE ALGIMYCIN PLL-C 
PELLETS to control branched or attached 

• algae — especially Chara and Nitella. 
We also manufacture chemicals for swimming 
pools.. .to prevent algae, rust, and corrosion, to 
retard water evaporation and to clean metal, 
ceramic and fibreglass surfaces. 

Great Lakes Biochemical 
6120 West Douglas Avenue, Milwaukee, Wl 53218 

co.jnc. 

the cut weeds into a waiting truck or 
stack. 

The company also manufac-
tures the Sawfish, a marine front 
end loader. It operates on the same 
principle as the trio, but with 
smaller quantities and is a single un-
it. Stair told WEEDS TREES & 
T U R F a q u a t i c herb ic ides are 
"ecologically a disaster. We have a 
whole ecosystem to consider, and we 
don't really know that much about 
what happens. The decaying process 
of dead weeds consumes oxygen that 
is vital to the body of water, and you 
do not have this process with 
mechanical weed haryesting." 

Phelps Dodge Refining Corp., 
New York, manufactures Triangle 
Brand Copper Sulfate. It is avail-
able in large crystals similar to those 
of rock salt, and also in very fine 
crystals like table salt. Each form 
has its particular uses in algae and 
weed control, the company said. For 
controlling algae, it is most practical 
to spray algae growths with copper 
sulfate that has been dissolved in 
water. 

More copper sulfate is needed to 
destroy weeds than to destroy algae. 
For this reason, the use of copper 
sulfate as a weed killer may be 
dangerous to fish life. It is not 
recommended for destroying those 
weeds which have floating leaves or 
those which stick up above the 
water. 

The most practical method for 
treating submerged weeds with 
copper sulfate is to use the large 
crystals. 

Applied Biochemists Inc., Me-
quon, Wis., manufactures Cutrine-
Plus and Weedtrine. Cutrine-Plus 
controls filamentous and plank-
tonic algae, the company's Robert 

please turn page 



Ramsey Seed, Inc. 
Announces the Formation 

of a 
Turfgrass and Chemical Division 

N 

To provide individualized turfgrass seed 
mixtures for blending to specific soil and 
climatic requirements. Clover seeds avail-
able with Pel-Kote rhizobia pre-inocula-
tion. Chemicals include Cutrine-PIus for 

control of filamentous algae on the surface 
and Chara, Nitella, and other bottom-
growing algae; and Weedtrine-PIus for 
control of a broad range of aquatic plants 
and algae. 

For further information, contact Larry Evans, at: 

Ramsey Seed, Inc. 
P.O. Box 352 • Manteca, Ca. 95336 • (209) 823-1721 



AQUATIC continued 

Senninger said. It can be applied 
with regular spray equipment in its 
liquid form. In its granular form it 
controls chara, nitella and other 
algae that grows on the bottom. It 
can a l so c o n t r o l s p i r o g y r a , 
cladophora, vaucheria, ulothrix, 
microcystis and oscillatoria. 

Weedtrine-D is an aquatic weed 
killer in recreational areas, around 
boat docks and long shorelines. Sen-

ninger said early in the season, when 
weeds have not yet reached the sur-
face, apply Weedtrine-D by pouring 
directly from the container into the 
water throughout the infested area. 
In late season, he said, where weed 
growth has reached the surface, it 
may be poured from the container, 
injected below the water surface or 
sprayed on the water surface. 

Thompson-Hayward Chemical 
Co., Kansas City, Kan., manufac-
tures a number of aquatic manage-

ment products, according to Bob 
DeCicco, manager of marketing ser-
vices. 

For submersed rooted aquatic 
plants, the company manufactures 
Casoron G-10, a herbicide also 
registered for the rooted algae, 
chara, in non-flowing waters. It is in 
granular form designed to sink to 
the bottom where the chemical is ab-
sorbed into the plant root system. It 
controls elodea, northern water 
milfoil, naiads, coontail, chara and 
pondweeds. 

For emersed aquatic plants, en-
dothall is the basic ingredient for 
three aquatic herbicides manufac-
tured by the company. Aquathol-
Plus combines contact and systemic 
action for the control of 25 weed 
species. 

Ded-Weed Silvex LV is a control 
for submersed and emersed weeds. 
Best results are obtained when used 
before plants begin to flower. It is 
effective in control of alligator-
weed. 

Algaetrol 76 can control a broad 
range of algae including chara. App-
ly it when algae growth first 
becomes visible and water tempera-
tures are above 60° F., the company 
said. 

Air-Lee Industries, Inc., Out-
door Products Division, Madison, 
Wis., manufactures an aquatic weed 
cutter, according to Henry M. Eb-
bot of the sales and service depart-
ment. 

The unit cuts weeds in water-
ways and along shorelines. Ebbott 
said it is highly maneuverable and 
can work close to piers at the edge of 
the water. By keeping a forward 
speed of the recommended three to 
six miles an hour, quite an area can 
be covered in a few hours, he said. 

Once cut, the weeds should be 
removed from the water and there is 
a rake attachment available for that 
purpose. While the rake can be 
mounted with the cutter, it is a much 
faster and more efficient operation 
to have the rake mounted on a 
separate boat, by using an auxiliary 
rake frame. Ebott said the cutter can 
keep three or four rake boats busy. 

National Hydro Systems, Inc., 
West Chicago, 111., manufactures the 
Hydro Systems Aerator, according 
to that company's Jim Baranyi. The 
unit is a floating aerator that keeps 
the algae level down by pumping 

WHATEVER YOUR LAKE FUN, ITS MORE FUN 
WHEN YOU DON'T HAVE TO CONTEND WITH 
SMELLY, UNSIGHTLY AND CUMBERSOME WATER WEEDS. 

AQUATHOL K 
Aquatic Herbicide 
Controls those water weeds—fast, effi-
ciently, economically. . .and without harm 
to the environment or fish when appl ied 
as directed on the label. Aquathol K may 
be easily applied by an individual to 
control weeds around his dock or lake 
front beach.. .or applied professionally 
for effective weed control. It may be 
obtained locally in either liquid or granu-
lar form. When applied as directed, 
there is seldom a need for re-application 
during the season. 
Specify Aquathol K or Aquathol Granu-
lar to rid your lake of water weeds. 

S P e n n w u j 
REGIONAL SALES OFFICES 

A G C H E M D I V I S I O N 

1630 E Shaw Avenue 
Suite 179 
Fresno. California 93710 
(209) 226-8400 

1630 E Shaw Avenue 
Suite 179 
Fresno. California 93710 
(209) 226-8400 

2999 E. Dublin-Granville Road 
Columbus. Ohio 43229 
(614)890-2255 

P.O. Box 3608 
Bryan. Texas 77801 
(713) 779-0069 



TARGET 
CHEMICAL 

Introduces 

ANOTHER 
NEW 

PRODUCT 
• Slow release plant food in tablet form. 

• For both new plantings and 
established trees and shrubs. 

• Source of primary nutrients for 
optimum growth. 

• No fertilizer "burn" when used 
properly. 

• Each package contains 250, 
21 gram tablets. 

TARGET CHEMICAL COMPANY 
Serving the West from 

1280 N. 10th St. 
San Jose, California 95112 

(408) 293-6032 

17710 Studebaker Road 
Cerritos, California 90701 

(213) 773-8912 - (714) 821-9020 

3407 N. 35th Ave. 
Phoenix, Arizona 85017 

(602) 272-6867 





water up in the air to add oxygen. It 
is recommended for golf courses, 
small lakes, public parks, industrial 
lagoons, farm ponds, and recreation 
sites. 

Chevron Chemical Co., San 
Francisco, Calif., manufactures 
Ortho Diquat Water Weed Killer. 
Ronald G. Gras of the company 
said it is water-soluble and presents 
no hazard to fish populations when 
used according to label instructions. 
It can control bladderwort, coon-
tail, elodea, naiad, pondweeds, 
water milfoil, pennywort, salvinia, 
water-hyacinth and water lettuce, 
duckweed, cattails and certain 
filamentous algae. 

A m c h e m P r o d u c t s , I n c . , 
A m b l e r , Pa . , m a n u f a c t u r e s a 
number of aquatic products, accor-
ding to Robert C. de Wilde, mar-
ket ing m a n a g e r of i n d u s t r i a l 
chemicals for the Agricul tural 
Chemicals Division. 

Aqua-Kleen contains 20 percent 
by weight of 2,4-D acid equivalent. 
Its granules sink to lake or pond 
bottom and release the weed killing 
chemical in the critical root zone of 
submerged aquatic weeds. The 
granules do not readily dissolve in 
water and the chemical is released 
slowly. Applications can be made to 
coincide with rapid growth of root 
systems. Early spring applications 
are more effective on most weeds 
than are summer or fall treatments. 
Susceptible weeds are water milfoil 
and water s targrass . Slight to 
moderately resistant weeds are 
bladderwort, white water lily, yellow 
water lily or spatterock, water shied, 
water chestnut and coontail. 

Amitrol-T liquid herbicide can 
control cattails, phragmites and 
water hyacinths. Emulsamine E-3, 
an oil soluble amine form of 2,4-D, 
can c o n t r o l wa te r h y a c i n t h s . 
Weedar 64 can cont ro l water 
hyacinths. Weedone, 2,4,5 TP can 
control alligatorweed. Fenac can 
control American pondweed, leafy 
pondweed, sago pondweed, water-
thread pondweed, American elodea 
pondweed, southern naiad, water 
stargrass, coontail, milfoil sp. and 
slender spikerush. Weedone LV-4 
can control cattails and tules. 

Ve l s i co l C h e m i c a l C o r p . , 
Chicago, manufactures Banvel-720, 
w h i c h h a s i n t r a s t a t e l a b e l 
registrations for aquatic plant con-

trol in Alabama, Florida, Georgia, 
Louisiana, Mississippi, Tennessee, 
Texas and Virginia with additional 
work continuing in other states. It 
can c o n t r o l w a t e r h y a c i n t h , 
alligatorweed, arrowhead, cattails, 
frogbit, pickerel weed, slender spike-
rush, smartweed, water pennywort 
and parrotfeather. 

The Agchem Division of Penn-
walt, Fresno, Calif., manufactures 
Aquathol K, an aquatic herbicide. 

The company said it controls water 
weeds without harm to the environ-
ment or fish. It comes in liquid and 
granular formulations. It need be 
applied only once a season. 

Rhodia Inc.'s Agricultural Divi-
sion in Monmouth Junction, N.J. 
manufactures the Visko-Rhap invert 
emulsion system, a herbicidal con-
trol system, explained in Operation 
Duckweed, beginning on the next 
page. • 

Sound Conditioned' 
M &M Brush 
Chippers 

for... 
less noise... 
more efficiency 

Applying engineering designs which "Sound Conditioned"* our industrial scrap 
reduction machinery, Mitts & Merrill can modify our brush chippers for low noise 
levels. At the same time, those engineering features which have made Mitts & 
Merrill the leader for years have been retained. 

•Copyright Mitts & Merrill. Inc.. 1973. 1974. 1975. All rights reserved. 

Staggered knife pattern, for years a Mitts 
& Merrill feature, has always resulted in 
a lower noise level. First, by segmenting 
the noise source. Second, through 
smoother cutting action. Third, by pro-
ducing smaller chips. 

Optional torque converters and the heavi-
est steel cylinder — even without an 
external flywheel — combine to give 
positive cutting action under the most 
rugged conditions. Isolates the engine 
from shock. Minimizes maintenance. 

PIUS • Positive safety-lock pin for greater operator safety • Swing-away, folding feed chute 
protects cutt ing chamber; a l lows instant access and increases maneuverabil i ty • H e a v y 
d u t y c o n s t r u c t i o n includes coil spring, torsion-type suspension, and box tubular steel f rame. 

mitts s. merrill 
suauoiAiY 

[ujalco] 

Dept. WTT 52, 109 McCoskry St., Saginaw, Michigan 48601 
Circle 109 on free information card 



Operation Duckweed 
This time last year, Alabama's Black Warrior River and boat-
ing and swimming enthusiasts among its summer cottage 
residents were at the mercy of duckweed — four to five feet 
thick in some areas. It will be different this summer 

by Charles L. Hargrove 
Agricultural Division 
Rhodia Inc. 

For several summers the Black War-
rior River in central Alabama had 
become increasingly choked with a 
pesky proliferous aquatic plant 
known as duckweed. But next sea-
son its waters will be clear again due 
to the effectiveness of an invert 
emulsion means of herbicidal con-
trol in "Operation Duckweed". 

Until three or four years ago, the 
river was very popular with Bir-
mingham-area residents for week-
end and vacation fishing and boat-
ing. Many have summer cottages 
along the river, and fishing camps 
abound. 

But, by the summer of 1974, the 
river was essentially dead. Mile after 
mile of its water surface was carpet-
ed with a lush, green, "wall-to-wall" 

Above: Duckweed growth consists of 
myriad individual plants which form a 
choking mass, cutting off light and ox-
ygen and endangering fish life. 

cover of duckweed, several feet deep 
in some places. This made it impos-
sible to use the infested waterways 
for motorboating and fishing. Most 
of the fish camps suffered severely, 
and many had to close down for the 
season. 

Although public complaints had 
been building over the previous few 
years, the explosive growth of the 
duckweed in 1974 finally precipi-
tated intensive activity by state and 
national environmental agencies. 

Apparently duckweed, which 
incidentally was not indigenous to 
the region, became established in the 
lagooning area, called Bayview 
Lake, several years ago. Until re-
cently, however, it had not spread 
beyond that. But early in 1974 a 
spring drawdown was made and 
duckweed proliferated in the Black 
Warrior River during the sum-
mer. It reached epidemic propor-
tions far downstream by 
midsummer, producing in some 
places a surface layer as much as 
four to five feet thick. 

Besides interfering with boating 
and fishing, this blanket of plant life 
cuts off oxygen and light to the riv-
er. Consequently, it kills the fish 
population and results in interrup-
tion of the natural aquatic cycle. 

Government enters picture. The 
Alabama Water Improvement Com-
mission (AWIC), along with the re-
gional federal Environmental Pro-
tection Agency (EPA) office in At-
lanta, had become very active in 
seeking a solution to this problem. 
Experience elsewhere suggested the 
solution would not be easy. 

The individual duckweed plant is 
tiny and innocuous. An individual 
trefoil plant only about a quarter of 
an inch across, it has three hair-like 
roots an inch or so long. But the 
plant proliferates so rapidly that 
waterways become choked by 
masses of these individual plant un-
its. Though they are separate plants 
and not interconnected, their popu-
lation increases so fast that they 
create what appears to be a solid 
mass of plant life. 

Normal types of herbicidal treat-
ment do not function efficiently be-
cause of a tendency for the active 
herbicide to disperse in the water. 
Those solutions or conventional 
(oil/water) emulsions quickly be-
come too dilute to be fully effective. 
Applying high enough concentra-
tions can help counterbalance this 
effect, but it pushes the cost beyond 
economic feasibility. Also it creates 
unacceptably high residual levels of 
herbicide in the water. 

After the 1974 crisis, the Awic 
and EPA called upon Dr. Robert D. 
Blackburn, a plant biologist, to find 
a practical solution. Formerly re-
search leader for the U. S. Depart-
ment of Agriculture's Aquatic Plant 
Management Laboratory (Ft. Lau-
derdale, Fla.), Dr. Blackburn had 
recently joined his wife (Candy 
Joyce Blackburn) in a specialized 
consulting firm, Joyce Environ-
mental Consultants, Inc. (Cassel-
berry, Fla.), to handle weed-control 
problems such as this. 

Invert emulsion recommended. From 
his years of experience with similar 
aquatic infestations, Dr. Blackburn 
proposed to use a special combina-
tion of herbicides in an invert emul-
sion as the most productive way to 
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