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INTRODUCTION

This circular is written to help those who are inexperienced in the use of

2,4-D and to provide information which will answer the many inquiries received

about this popular herbicide. The man who is about to use 2,4-D for the first

time can be assured that there is nothing complicated about applying this

chemical. The objective is to put on the recommended amount of 2,4-D per acre

uniformly. Every farmer is accustomed to applying fertilizer, to making a

uniform distribution of the recommended amount. But because only a few
ounces of 2,4-D are usually needed to treat an acre, something must be added to

give it bulk. Otherwise the recommended quantity could not be evenly dis-

tributed over the whole acre.

When in the form of dust, the bulky material has already been added by the

manufacturer. Therefore, this product can be dumped into a dusting machine
and applied without further dilution. But when the directions on the container

state that the 2,4-D is to be applied as a spray, then the amount of product

recommended per acre must be diluted, or made bulky, by the addition of water.

When one regards water as just a filler—a means of distributing a definite

amount of 2,4-D per acre—the complexity associated with applying this chemical

disappears. The amount of water used has nothing to do with the effectiveness

of 2,4-D. It is the amount of 2,4-D per acre that is all important and that

amount may be applied in any convenient amount of water.

Characteristics of 2,4-D

One of the most amazing characteristics of this popular weed killer is that

it attacks some plants and not others. Like hay fever, it attacks some individuals

and allows others to escape. Furthermore, some plants which are quite suscep-

tible to 2,4-D when they are young and succulent, become quite resistant as they

near maturity. It may sometimes happen that an inexperienced user of 2,4-D

fails to kill susceptible weeds with this chemical, because he applied it too late

in the season.

Generally speaking, plants of the grass family which include wheat, oats,

barley, and rye, are resistant to 2,4-D. A great many, but not all, broad leaved

plants are, however, very susceptible to this herbicide. This difference in the

susceptibility of plants to 2,4-D explains why weeds, such as mustard and stink-

weed, can be killed in grain without injuring the crop. But grain crops are not

completely immune to injury from this chemical. If too much of it is applied,

the yield may be reduced or the date of maturity delayed. In addition, abnor-

malities may appear, especially in the heads.

There are also degrees of susceptibilit}^ to 2,4-D within broad leaved plants.

Red clover, for example, is susceptible to 2,4-D but not as susceptible as mustard.

Advantage can, therefore, be taken of this degree of susceptibility, for the clover

escapes injury when just enough chemical to kill the mustard is used.

No one has given a simple explanation of how 2,4-D kills a plant or why it

kills some plants and not others. It is, however, known that its herbicidal action

is most pronounced when applied on fast growing plants. Other remarkable

characteristics of this chemical which means death to so many plants, are that

it is not poisonous to animals, it is not corrosive to metals, and it is not

inflammable.
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Many Brands Available

The accompanying table lists a total of 113 brands of 2,4-D which were
submitted for registration in Canada up to March 15, 1949. Originally 2,4-D

was the abbreviation for 2,4-dichlorophenoxyacetic acid, but now it also designates

a number of compounds that are derived from this acid. They are seldom sold in

their pure form for weed killing purposes. Instead, they are combined with

certain other chemicals to make them soluble in water, or with a carrier, such as

oil. The chemical 2,4-D may be purchased as a powder to be applied dry, as a

powder to be dissolved in water, or as a liquid to be diluted with water.

The Three Groups or Formulations of 2,4-D

There are at present three main groups or formulations of 2,4-D compounds
used as weed killers: the sodium salts, the amine salts, and the esters. Section

A of the table lists the brands which are to be diluted with water and section B
lists both the powders which are to be applied as purchased and the powders
which are to be dissolved in water.

All the brands within the sodium salt group act in much the same way. All

the brands within the amine group are similar in action, and all the esters are

also similar to each other in action. The sodium salts are slow killers, the esters

act much faster, and the amines are intermediate in speed of action. There seems

to be a relationship between speed of action and potency. As the sodium salt

is weakest, more of it has to be used. The difference in potency between the

amines and esters is not so pronounced, but, in the opinion of most users, the

ester is more potent than the amine and a slightly lower amount is usually applied

per acre. On account of the rapid action of the esters, their effectiveness is not

impaired when rain falls immediately after they have been applied. The slower

acting sodium salt and the amines may be washed off before herbicidal action

starts, if rain falls soon after their application. When conditions are favourable

more fumes, or vapours, are given off by esters than by the other kinds of 2,4-D.

As these fumes may damage desirable plants in the vicinity it is preferable to

use another kind of 2,4-D when spraying is to be done close to susceptible

crops, gardens, and flower beds, etc.

Post-emergence and Pre-emergence Treatments

The arrival of 2,4-D in the realm of weed control has brought with it some
new terms with which one must become familiar.

In experiments with 2,4-D, it was observed that, when bare soil was sprayed,

the treatment checked the emergence of annual weed seedlings. That obser-

vation revealed a new way to attack weeds and it had to be given a new name to

differentiate it from the normal way of attacking weeds with chemicals. Pre-

viously, selective chemicals had always been applied after the weeds and the crop

were through the ground. Post-emergence is the name now given to that kind

of treatment, and pre-emergence is obviously the right name for a treatment

applied before the crop or the weeds emerge.

Pre-emergence treatment because of its newness deserves special mention.

Theoretically it works this way. When 2,4-D is applied to bare soil, it forms a

film on the surface of the soil. It depends on the nature of a plant whether or

not it can push through this film uninjured. If the seedling is tiny and delicate,

as are most annual weed seedlings, it will probably be killed by this deadly film,

but if the seedling is big and robust, like an emerging bean, it will likely go right



through this film unscathed. Beans, however, are susceptible to injury if treated

after they emerge. Pre-emergence treatment with chemicals, therefore, offers

a hope of being able to control weeds in certain crops which cannot be chemically

treated after they emerge.

It should be pointed out, however, that pre-emergence weed control treat-

ments are not so dependable as are the post-emergence treatments. If rain comes
before the weed seedlings have emerged, the chemical film is destroyed and the

treatment is wasted. Furthermore, a heavier application of chemical to control

the same weeds is required for pre-emergence than for post-emergence treatments.

Interest is focused on pre-emergence treatments for weed control mainly because

such treatments offer hope of controlling weeds in crops which after emergence

are very sensitive to herbicides.

How Much to Apply on Various Crops

It would be rather confusing if an attempt were made to state how much
amine, ester or sodium salt should be applied to control specific weeds in various

crops, under the widely different conditions that prevail in Canada. Therefore,

when a rate is recommended in any of the following sections of this circular, it

will be for the amine formulation—the formulation which has an action inter-

mediate between the esters and the sodium salts. In order to give the reader an
indication of the relative potency of these three formulations the following example
is stated. For killing susceptible annual weeds in wheat, oats, barley, and rye,

3 ounces of 2,4-D acid in the ester form will give approximately the same results

as 4 ounces of an amine or 6 ounces of a sodium salt.

Wheat, Oats, Barley, and Rye, not Seeded with Legumes

Most of the weeds which commonly appear in these grain crops can be

effectively controlled by 2,4-D without serious crop injury. Annual weeds, as

Fig. 1—Growth in this field of grain is about six inches high. This is the right stage
at which to treat with 2,4-D for the control of many annual weeds.
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a rule, are controlled by less chemical than are perennials. When annuals only

are present, 4 ounces of pure acid is recommended. It should be applied when
the weeds are in the seedling stage and when the grain is about 6 inches high. If

for any reason treatment has to be delayed, then the weeds gradually become
more difficult to kill and more 2,4-D must be used. If the weeds have begun to

flower, then double the amount recommended for the seedling stage should be

used. However, treatments at the flowering stage are not recommended.

Many perennial weeds, including thistles, can be suppressed in a grain crop

to such an extent that they offer little competition to the crop. If the main
weeds in a grain field are perennials, they should be sprayed when about 2 to 4

inches high. Although good results have been secured with as little as 4 ounces

of pure 2,4-D per acre, a little higher rate is more reliable. It is advisable, there-

fore, to use 5 or 6 ounces of pure acid per acre on weeds at the early growth stage.

If the treatment must be delayed until the weeds are in the bud or the early

flower stage, as much as 10 ounces per acre may be used. However, when 8 or

more ounces per acre are used, some crop injury may occur, but such injury is

usually offset by the reduction in weeds.

Wheat, Oats, Barley, and Rye, Seeded to Legumes

Do not appl^y 2,4-D to grain seeded down with alfalfa or sweet clover. These
two legumes are very sensitive to 2,4-D and it is, therefore, not wise to use any
form of 2,4-D on them. However, red clover, alsike, and ladino clovers, appear

to be moderately resistant to 2,4-D and will tolerate up to 4 ounces of the pure

acid per acre. This amount will kill wild mustard, stinkweed, lamb's quarters,

and many other species of annual weeds that occur in grain crops if applied when
the plants are in the seedling stage.

When crops seeded down with red clover, alsike or ladino are sprayed or

dusted with 2,4-D, special care must be taken to apply a uniform treatment.

Overlapping or travelling at varying speeds may put on sufficient extra chemical

to seriously injure these clovers. Grain crops seeded with legumes should also

be treated wrhen the crop is about 6 inches high.

Flax for Linseed

Flax is much more sensitive to 2,4-D than are the cereals. For this reason

care must be taken to ensure that only the specified amount is applied. As flax

competes so poorly with weeds their early removal is important, but the flax

should have developed 4 or 5 leaves before the 2,4-D is applied. Nor should

flax be treated when it is in the bud stage. Three or four ounces of 2,4-D per

acre applied when the weeds are in the seedling stage is a safe amount to use.

Crop injury may result if 5 ounces or more are applied to flax at any stage of

growth.

Corn

Although certain varieties of hybrid corn are more sensitive to 2,4-D than

others, it is possible to control most broad-leaved annual and perennial weeds

without serious injury to the crop. Since this crop is less sensitive to 2,4-D

injury when it is young than at later growth stages, the recommended height

for spraying is at about G inches. From 4 to 6 ounces of 2,4-D in the pure

form, if applied with complete ground coverage, should give satisfactory results.

If the treatment is applied to the rows only, a smaller amount of 2,4-D should

be used.
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Pasture

Time of application is of the utmost importance when 2,4-D is used for weed
control in pastures. The weeds to be killed should be in the seedling, rosette,

or succulent growth stage. Often there is a great assortment of weeds in a

pasture and they do not all emerge at the same time. Dandelions, for instance,

are in the active growth stage very early in the spring, but Canada thistle does

not emerge until several weeks later. It is obvious, therefore, that when there

is a varied assortment of weeds which emerge at different times, one application

will not control them all. If only one treatment is to be made, it should be

applied when the most prevalent weed is in the rapid growth stage.

Many species of weeds, such as dandelions, Canada thistle, and plantain, may
be controlled by one pound of pure 2,4-D acid per acre. Buttercup is more
resistant and will require 1J pounds per acre. Creeping rooted weeds, such as

Canada thistle, usually send up new shoots a few weeks after the first application.

This regrowth should receive a second application of the same strength as the

first.

The amounts of 2,4-D recommended to control weeds in pasture may
temporarily retard the growth of Dutch white clover, which is so desirable in a

pasture. It generally recovers and, due to the removal of the weeds, makes a

better growth than before the treatment.

The control of weeds in pasture by 2,4-D should be regarded as a supplement
to good management and the judicious use of fertilizer. Many pasture weeds
would disappear if the land were properly fertilized. Unfortunately, Canada
thistle and certain other pasture weeds cannot be controlled by the application

of fertilizers and 2,4-D is, therefore, recommended for their control.

The Application of 2,4-D

The following procedure is necessary to determine the amount of liquid which
your sprayer applies per acre at the speed you choose to operate.

(a) Divide the number of square feet in an acre (43,560) by the width (in

feet) of your sprayer boom. The figure obtained will be the distance in

feet you will have to travel to spray one acre.

(b) Be certain that all parts (pump, nozzles, gauge etc.) of your sprayer are

working correctly.

(c) Fill tank with water up to a mark.

(d) Start tractor, turn on sprayer and cover one acre as determined in (a)

at the speed you intended to use for your spraying operations.

(e) Shut off sprayer, then measure the number of gallons you have to add
to fill tank to original mark. This will be the number of gallons your

sprayer puts on an acre.

In the Prairie Provinces, where the land is divided into quarter sections,

farmers with sprayer booms 16J or 33 feet wide, merely need to travel the length

of one quarter section to find the amount of liquid which the sprayer delivers per

acre. If the sprayer boom is 16 J feet then you will have covered one acre. If

the sprayer boom is 33 feet then your result should be divided by 2.

Your sprayer will likely apply between 5 and 10 gallons per acre, depending

on your operating speed. If, for example, it applies 5 gallons per aero, then for
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every 5 gallons you should add the number of ounces of 2,4-D or pints of product

recommended per acre. The 5 gallons of water represents the amount of filler you
should use in order to distribute the recommended amount of 2,4-D uniformly.

How to Use the Table

The table is presented to help you make the best use of any product you have

on hand or are intending to purchase. All the necessary calculations have been

made for your guidance.

If the product is a liquid, then find the name of the product in Section A
of the table. Let us suppose it to be A. A. M.D. Liquid Ester, the first name
in Section A. If you wish to apply 3 ounces of pure 2,4-D per acre, the table

tells you to use 8J liquid ounces of the product. Should you wish to apply 1

pound of pure 2,4-D per acre, you are instructed to use 2 pints and 4J liquid

ounces of the product for each acre you intended to treat. These amounts of

product are to be diluted with water.

If the product chosen is powder or a dust, look for it in Section B of the table.

The amount you are instructed to use must be weighed. All the powders are

to be dissolved in water but the dusts are to be applied dry in the same form as

purchased.
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