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AQUATIC PIANT CONTROL WITH 2,4-D

By Eugene V. Surber
Aquatic fiologist, Division of Fishery Biology

INTRODUCTION

During the war, a number of new compounds called "hormones" or
plant grewth-regulators have heen developed, particularly in the
laboratories of the Chemical Corps, United States army, at Camp Detrick,
Marylande Several hundreds of new compouncs were synthesized and their
effect on plants tested. fesults of many tests made at Camp Detrick
are reported chiefly in Botanical Gazette, Vol. 107, June 1946, Some of
these plant growth-regulators have been tested as herbicides on obroxious
aquatic plants at the Fisheries Experimental Station, Leetown, liest
Virginia, during the 1946 season, with the advice and collaboration of
the Chemical Corps.

It has been found possiltie to control such highly otnoxinus emergent
plants akout hatcheries as the cattail, spike rush, rourd stem bulrusl,
bur reed, willow, anc such submerged weeds as Potamogeton crispus, rcdns:s,
foliosus, filiformis, and Anacharis canadernsis, with these compourds.
The results with the water 1lily &are not yet clear. It scems certain, at
present, that rmore than a single treatment will be required effectively
to control it.

In treatment of emergen® planrts, aqueous sprays have been feund to
be less effective than oil sprays. In the preparztion of »il s;rays,
tributyl -phosphate is employed as a cosolvent in orcer to intred-ce
2,4-D into the oile. Any low-viscosity oil that is light encu;n to be
sprayed can be employed, but care must be exercisad in the use ~f such
0il sprays because of the high toxicity of triutyl:hosphate to fish.
Concentrations of this compound in excess of 15 penem. were toxic to
bluegill sunfishe Action frecuently is very rapide Isters of 2,4-D that
are directly miscible with oil can be employed, but these are not so
readily available as 2,4-D itself., OSirce 2,4-D, according to our present
knowledge, is most valuable for the treatment of emergent aguatic rlarts,
treatment of these will be dealt with in some detail,



Emergent Plants

Cattail (Typha latifolia)

The cattail is probably the most common obnoxious emergent aquatic
plant about pond stations. Ditches invariably become clogged with it and
once this weed becomes established in a pond it quickly reduces the area
.of the pond capable of producing fish.

When only a few plants are present in a pond they may easily be
nulled up by hande This plant has an underground stem or rhizome from
which new shoots arise at the joints (nodes). These rhizomes are rather
brittle ard often break off when efforts are made to pull them up by hand.
The broken-off sections are capable of producing new shoots so that even
though one superficially removes all plants, new shoots almost invariably
arise the next season.

At the Moorefield Sﬁbstation, Viest Virginia, it is estimated that
cattails in two of the four ponds have reduced the productive pond sur-
face area by 25 to 3C percent rver pond within a period of three years.

Controlled cutting of the cattails has been oracticed'particularly
in Europe for many years, but this method is laborious, esp901aL1y where
the cattails have become well-established.

In the eccerlmcnts a+ Leetown and Moorefield, 2,4-D with tributyl-
phosphate as a cosolvent and kerosene as carrier oroved the mos t effec—
tive treatmente

This spray material can be applied very effectively with a knapsack
sprayer which will deliver a fine spray at about 40 pounds pressure per
square inch. An important advantage of this spray solution is the glis-
tening oil-soaked appearance it imparts to treated plants, which enables
the operator to see exactly where he has sprayede. This oil-socaked ap-
rearance is caused by rapid penetration of the carrier., Within two days
after treatment, plants become bleached and sprayed nortions of plants
appear to be deao. About 20 gallons of the spray per acre are ‘required
where cattails have already becoms well established.

At the Moorelleld_substatlon, one~tenth of ar acre of cattails was
sorayedlxithin a fifteen-minute geriod with a knapsack sprayer and a
five percent 2,4-D solution in kerosenc ard tributylphosohate as de=
scrlbed below. :

Another effective formula for treatment of cattails used at the
Moorefizld substation during the 1946 scason was a 7.5 ercent solution
of 2,4-D in trienthanolamine, thc latter being mlSClblb in watere In
1ar5e scals applicatians of this formula, as well as all other aqueous
solutions, one hao difficulty in dets rmlning just where one has sprayed



in passing through a dense growth of weeds. The aqueous: solutions do
not glisten upon the leaves of the cattails as do the oil sprayse.

This disadvantage can be overcome in part by adding a water—
soluble dye to the aqueous solution. OSuitable Jdyes arc anthraguinonc
blue and ceresine and should be uscd at a concentration of approximately
one percent.

Failure to cover the cattails adequately during the first spray-
ing necessitates further spraying and subsequent loss of times The
wetting of cattails followed by immediate dusting with 2,4-D powder con-
taining 50 percent 2,4-dichlorophenoxyacetic acid proved ineffective.

Spike Rush (Elcocharis sp.)

This plant of.vhich there arc & large varicty oi species forms a
lush green mat on the bottom of ponds vhere it seldom excecds a height
of more than six inchcse In the ponds at Iectown it usualily begins its
growth in the falil after<the ronds have bziun drained. It thrives best
in ponds which do not become thoroughly dried out. Efforts to control
it by spraying with sodium arsenite and copper sulfate when the plants
were submerged had croven ineffectivee.

It is very difficult to remove fish from a pond which has a growth
of this type of weed on the bottoms It cannot be raked, and the growth
is not tall enough to cut. OSmall fish such as bluegill sunfisii and bass
find excellent shelter in it and refuse to leave it when the water
reaciies a low stage.

-~ At the New Jersey State Fish natchery at Hackettsitown, this plant
is .removed manually with the aid of a fire hose ancd high pressure nozzle.

At the Tresselt Fisheries, Thurmont, Maryland, where it became es-
tablished in some ponds, the only effective vay of eliminating it was by
plowing the turf under. Efforts there to control it by heavy fertiliza-
tion proved a failurc.

In experiments at Leetown this weed has vroven quite sensitive to
the 2,4-D formulae used. -

Rourd Stem Bulrush (Scirpus validus)

The round stem or soft stem bulrush is another common nuisance plant
‘at hatcheries. It becomes rnuch more solidly rooted in a pond bottom than

1/ These dyes are obtainable from E. I. DuPont Company, Wilmington 99,
Delaware. :




the cattails. The underground stems are thickly matted and almost im-
possible to pull by hande

Fifteen percent 2,4~D in triethanolamine and water proved very ef-
fective in killing this weed which apparently is about as sensitive to
2,4-D as is the spike rushe iR

Although the tributylphosphate-kerosene formula was not tried on
this species, it is felt certain that, as in the case of cattails, on:
can tell better 1n spraying Jjust where one has sprayed if .the oil car-
rier is usede -

Bur fteed (Svarganium americanun)

The bur reed is a common plant in ditches where water flows con-
tinuously. It will establish itsclf about the borders of small lakes
and large .ponds which have a fairly constant water level. Although it
is common about the station grounds at lLeetovm it has not become estab-
lished in any pond which is drained *nnua1ly.

Fifteen nercc.nt 2,4~D in triethanolamine and water was very effec-
tive in controlling ite The trlbutvlphosphate—kerosene formula probably
would be even more effectives 1In an experiment where the plants were
wetted first and dusted immediately afterwards with 2,4-D powder con-
taining 50 percent 2,4-D, the plants were not seriously affected.

Willow (Salix s2.)

The willow is notorious for its destructiveness to pipe lines.
In spite of efforts to control it by removel of the entire tree or
shrub with power eguipment at Leetown it hes persisted and obtained a
foothold in numerous ponds at the statione The spreying of the trees
r shrubs with 2,4-D in tributylnhosphate =2nd kerosene will provide a
quick and easy mezns of getting rid of thems One soraying in which

- thie leaves and hranches are i:¢ll wetted will kill.,.

~ Subrerged Plants
Vlater Lily

The experiments on the water l:ly (Nuphar advena-and Nymphaea SPa)
are still in progress. Spraying of the leaves on the surface of filled
nmonds with 2,4-D in tributylphosphate and in triethanolamine has proven
ineffective. The addition of these sprays te surface leaves caused them
to curle. The petioles became spirally twisted or othcrwise contorted,
but only a few were killed by the surface spraye

Armonium sulpkmm.te at tbe 10 pound per acre level also ptroved in-
effective in ponds at normal stages, although it did kill = few leaves.

%



In the most recent experiment at Ieetown, the leaves and rctioles
were sprayed with 2,4-D in tributylphosphate and kerosene after water
was drained from the pond, with the result that the leaves and petioles
_were destroyed. But, new sprouts with highly-curled leaves and con-
wluted petioles have developed from the root stalke. At the present
time the effect on the water lily is uncertain, but it seems certain
that a single spraying will not destroy ite. Apparently a series of spray-
ings will be necessary at times when %he pond levels are low enough to
-expose both surfaces of the leaves as well as the petiole.

The use of 2,4-D and related compounds in the treatment of submerged
vegetation requires additional study. Treatments as low as 5 pPeDeile
have been effective in aquarium exveriments. However, the cost at this
level is prohibitive when compared with sodium arsenite.

Preparation of Spray Solutions

A five percent solution of 2,4-D has been found to be very satis—
factory for most plants, but higher concentrations may be necessary on
the more resistant species. Although both tributylphosnhate and
triethanolamine may be used as solvents in the preparation of spray
materials for ermergent plants, tributylphosphate should not he used for
control of submerged aquatic plants in waters containing fishe

Triethanolamine is not toxic to fish and may be used as a cosolvent
in sprays for submerged plants. Cattails, bur reeds, and other emergent
plants can be swrayed, even though they stand in water, with a tributyl-
phosphate~kerosene solution without getting a great deal of tue spray
solution into the water.

Solutions may be prepared as indicated in the table below:

Composition of spray solutions

L] R

|
Solution} 2,4-D 3 Cosolvent | Carrier to make
Number ! Sercent YWeighti Mame ~ Volume i five gallons

) 5 QL

. & Pounda! Quarts

i - - v

; 5 g2 2P™: 2 : Kerosecre

[ ! j

13 H 5 ad !

2 { ﬁ 2 U TEA™* 2 ! Water
. i :

H &

¥  TRP represents Tributylrhosphate.
s3¢  TEA represents Trietharrlamine.




The 2,4-D should first be dissokved in the cosolvent and then
diluted with the carrier and thoroughly mixed prior to use. 2,4-D
is soluble in water to the extent of altiout three pereent if small
quantitics of ammonia (ammonium hydroxide) or washing soda (sodium
carbonate) are used to aid solution. 2,4~D. may be obtained from most
chemical supply houses such as Je Te Baker Chemical Company, rhillips-—
turg, New Jersey; Dow Chemical Company, Midland, Michigan; E. I. DuPont
Coapany, Wilmington, Delware; Sherwin-iiilliams, Chicago, Illinois; and
sells at asproximately one dollar per pound. The ammonium or sodium
salts generally are slightly higher but may be dissolved directly in
water to produce a three percent solution. Tributylphosphate may be
cbtained from Commercial Solvents Corporation, Terre Haute, Indiana, or
the Barrett Division, Allied Chemicals, 40 Rector Street, New York City.
The cost of the latter is about $050 per pound in bulk or approximtely
half that of 2,4-D.

Triethanolamine may be obtained from Carbon and Jarbide Chemicals,
30 Hast 42nd Street, New York City; the Mallinckrodt Chemical Works,
Ste. Louis 7, Missouri; Sharples Chemicals, Incorporated, Philadelphiaj;
and Amcnd Drug and Chemical Company, 117 last 24th Street, New York
City. The currcnt price in small lots is $1.50 per quart or $4.75 mr
gallon.

The sprays may be applied vith garden or orchard spray equipment,
mt such eguipment must be thoroughly cleansed prior to use on desirable
vegetations If o0il sprays are used the ecuipment should be rinsed with
crosene; il aqueous spravs are used a diluted solution of washing sode
s an <¢ffective rinses
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