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Figure 1. Condition of the corn crop on June 20, 1950, 35 days after plantin g and 
without prio r c ultivation. The fie ld is properl y lass d as wet, poorly drained land ex· 
cess ively fou l as to weed seed content. Note the heavy growth of weeds including grass· 
type weeds. 

The ill ustrations that foll ow, photographed also on J line 20, sho w the efTec ts of pr . 
emerl!;e nce spraying of adjoining corn plots. The chem icals were app lied 4 days afler lhe 
('TO p was planted. 

The use of 2,4·D chemicals in weed control has advanced beyond the ex· 
perimental stage. Where conditions warrant, their use can definitely be recom· 
mended .in corn production. 
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Of the chemicals adequately tested, three are safe for general usage, namely 
sodium salt, amine salts and the esters. All three mix readily with water .. So
dium salt is usually sold in dry form, the amines in a water solution and the 
esters in oil emulsion. 

If used with special attention to accurate rates of application, the chemi
cals will not seriously damage the corn plants nor reduce their development 
and yield. 

The three formulations listed above are named in the order of their killing 
power on weeds-from the lowest to the highest-and also in the order of their 
cost per pound of 2,4-D acid content. For example, sodium salt is less effective 
when used on "hard to kill" weeds; the amine salts are intermediate; and the 
esters most effective. 

Excessive rates of application of any of the three chemicals may be expect
ed to damage the corn plant in the same relationship as their killing effect 
on weeds. A decision, therefore, as to which chemical should be used will 
depend partly on relative costs but mainly on when the application is being 
made and the kind and condition of the weeds to be controlled. Where esters 
are used they, being volatile, may result in damage to crops in adjoining or 
nearby fields if such crops are like cotton, legumes, and most garden crops 
which are sensitive to 2,4-D chemicals. Under such conditions, sodium or 
amine salts are more safely used. 

Such weeds as cocklebur, pigweed and morning glory, are effectively elim
inated by light applications while smartweeds, docks, and horse (bull) nettle 
represent weed groups that are comparatively resistant to heavier applications. 

WHEN SHOULD CHEMICALS BE USED? 
Chemicals are consistently more reliable and most effective when used 

to destroy or reduce excessive weed growth in the growing crop. But chemicals 
should not be used as a substitute for normal cultivation. Instead, they should 
be resorted to as a S'upplement to cultivation-to remove excessive weeds that 
cannot be eliminated in the row by normal to moderately deep cultivation. 
When chemicals are applied on weeds in the growing crop, however, they are 

. not effective on grass-type weeds such as crabgrass, foxtails, sedges and panic 
grasses. 

Field spraying may be done at any stage of corn plant development except 
while the plants are in silk and tassel stage. Spray whenever weeds present 
a problem beyond control by normal cultivation practices. 

Less of the chemical is needed and less damage results to the corn if 
applications' are made when the weeds are still immature and growing rapidly. 
If weeds and corn are equal in height, spray the over-all surface of both. Where 
the corn plants are generally developed well above the weeds, adjust the spray 
to direct the solution on the weeds, avoiding the corn leaves as much as possible. 

On easy to kill weeds, sodium salt, the amines and esters are equally 
effective pound for pound. However, because of the greater possibility of 
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Fi p: ur 2. An am ine sa lt of 2,4. D was a pplied at a I -po und rate to the two cente r 
rows. Note the non-spraye I a rea on the left. 

Fi gure 3. The only diff renre between this plot and the preceding on e is tha t doubl e 
the ra te (2 pounds per acre) of am in sa lt was here applied. Definitely better weed ontrol 
resulted. Again note the non-sprayed area on the left. 
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Fi gure 4. An ester of 2,'1·D was ap plied at 8 I ·pound rate to the two cellter row,. 
Note the disti nc t line of we d control on tlte left. 

damage to the corn from the ester formulations the rate of app lication of an 
ester should not exceed lit pound of 2,4·D ac id equiva lent per acre. Amines 
and salts can be used safely at ljz pound rates, but should not exceed % pound 
per acre. 

ACCURATE CONTROLS ARE REQUIRED 
Adjusting the sprayer to apply the correct amount is the first essential in 

the successful use of 2,4.D on corn. Most serious damage reported from use 
of 2,4,·D has traced back to excessive amounts app lied. The following simple 
method can be used to regulate the amo unt app lied: 

1. Select the pressure at which sp rayer will bc operated, and gear and throttle 
the setting at which tractor will be operated. 

2. Fill tank .with water. 
3. Operate sprayer for a distance of 40 rods in the field where spraying is to 

be done at the selected pressure and speed. 
4. Measure the amount of water necessa ry to refill tank. 
5. Calculate the gallons of water applied per acre by the followin g formula 

(Gallons put on in 40 rods X 66) : length of boom in feet = gall ons per 
acre. 

6. Measure the amount of 2,4·D to be used per acre into the gallons of water 
that the equipment is app lying per acre. 
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Fi p; lIrf' 5. An CRlc r o f 2,4.[) wa~ app lied a t a 2,pollnd ru le 1.0 the two cente r rows. Fo r 
a ll pract ica l purposes , the ]· pound ra te wa s fu ll y as eff ec tive us the Iwuv ier rute here ap· 
pli d. 

CAUTIONS 
It cannot be overemphasized that 2,4,·D is a very powerf ul chemica l and 

that it does a ffect co rn. At the rates recommended, the crop wi II recover with 
no adverse effect on yield. On the other hand even s li ghtl y increased rates 
wi ll cause the corn to lodge serious ly and a heavy wind wi thin a few days 
of app l.i cat ion may cause seriolls losses from sta lk breakage. The fo llowing 
points need to be carefull y observed: 

l. Calibrate the sprayer accurately. 
2. Measure the chemicals carefull y and accurately. 
3. Double check calcu lations used in determ ining mixtures. 
4. Do not cultivate for one week after spraying. 

PRE-EMERGENCE APPLICATION 
The term "pre·emergence" means the sprayin g of th e chemica l on the 

gro und surface after the corn has been planted and before the corn seedlings 
or weeds a ppear above gro un d. 

Whil e the practice cannot be recommen ded for general use in corn pro· 
duction , there is a considerab le acreage plan ted to co rn annua ll y where pre· 
emergence app lications are justifiable. Heavy land, especially wet "cold·na· 
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tured" soils, known to be excessively foul as to weed seed content, frequently 
present a weed problem even before the corn plants are big enough for row 
cultivation. In wet seasons such fields may become completely "sodded-over" 
until no amount of later cultivation can reduce the heavy weed growth in the 
row. 

Usually where this condition exists, grass-type weeds not controllable by 
foliage spray make up an important part of the total weed growth. 

Pre-emergence spraying, in contrast to foliage spraying, is equally effective 
in controlling both broad-leaved and grass type weeds. 

The benefit from pre-emergence spraying cannot be predicted in advance. 
If the top two or three inches of the surface soil remains dry for one to three 
weeks after corn planting, the chemical will be non-effective partly because 
early weed development will also be of little consequence. 

If on the other hand conditions after planting are unfavorable for rapid 
germination and growth of the corn and prevailing weather conditions are such 
as to keep the ground surface wet to moist much of the period, pre-emergence 
spraying does a remarkable job of destroying all kinds of weed growth includ
ing the grass type weeds. 

The possible good effect of pre-emergence spraying will be completely 
eliminated if the ground surface is disturbed in any way once the application 
has been made. 

Application can be made with spray equipment attached to the planter 
to spread the chemical directly behind the planter wheels or it may be applied 
as a special operation following or within two or three days after planting. 
Apparently it makes little difference whether the application follows planting 
immediately or several days thereafter. Spraying should be done, however, .. 
before the corn seedlings emerge and especially prior to first appearance of 
weed plants. Since control of weeds in the balks presents no problems that 
cannot be solved by cultivation, the acre costs of the chemical can be reduced 
four-fifths by spraying an eight- to ten-inch band width directly over the planted 
row. Such, if effective at all, would prevent weed development directly in the 
row and for a sufficient distance on each side. 

Where pre-emergence spraying is to be practiced either an amine salt or 
an ester should be used. Over a period of years, the esters may be somewhat 
more effective. Using either formulation the rates should not be less than one 
pound nor exceed two pounds of 2,4-D acid per acre. 

The illustrations in this circular indicate the effective manner in which 
pre-emergence applications controlled all types of weed growth on test plots 
at the Missouri Experiment Station in 1950. 

The yields were 41.8 bushels per acre where no chemicals were used, 46.3 
bushels where amine salt was applied at the I-pound rate, and 53.1 bushels for 
the 2-pound rate. Using an ester gave 51.9 bushels at the I-pound rate and 
53.9 bushels at the 2-pound rate. 
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All plots were cultivated for the first time immediately after the photo
graphs were obtained and were given one additional cultivation thereafter. 

The weed growth in the plots not treated was not so far advanced but 
that deep cultivation with some ridging in th3 first cultivation eliminated the 
greater part of the excessive weeds. Ample and well distributed rainfall dur
ing the growing season was such that the deep cultivation of the non-treated 
plots was not a material factor in affecting yield. 
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