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MORE THAN a million and a half acres of crops were 
sprayed with 2,4-D for weed control in Minnesota dur

ing 1948. Over ten thousand power sprayers were in operation. 
There can be little doubt that the use of 2,4-D is on a practi
cal basis. This extensive use, however, resulted in some dis
appointments and revealed a number of important problems. 
Many of these problems remain unsolved, but the research of 
the past year has contributed materially to the general fund 
of information concerning herbicides (chemical weed killers). 
The results of research in 13 states and 4 Canadian provinces 
were pooled again at the 1948 annual meeting of the North 
Central Weed Control Conference. Much of the material of 
this pamphlet comes from this source-modified, where neces
sary, to fit Minnesota conditions. 

On the basis of acreage treated with 
chemicals for weed control in 1948, 
2,4-D was most important. A survey 
by the Minnesota State Department of 
Agriculture, Dairy, and Food shows 
that 1,547,529 acres of crop land were 
sprayed with 2,4-D and 43,015 acres 
with Sinox W or Dow Selective. As
suming the rate of sodium chlorate 
averaged 3 pounds per square rod, 
3,172 acres were treated; and Borascu 
at 15 pounds per square rod was used 
on 131 acres. In the same period Stod
dard solvent, a petroleum oil, was ex
tensively used for the control of weeds 
in carrots and parsnips. Of the newer 
herbicides only 2,4,5-T (2,4,5-Trichlo
roacetic acid) was used on a commer
cial scale. This compound was mixed 
in equal parts with 2,4-D to spray 
woody plants. Other herbicides of im
portance experimentally were TCA 

(trichloroacetic acid), PCP (penta
chlorophenol), !PC (isopropyl N-phenyl 
carbamate), methyl bromide, potassium 
cyanate, sodium cyanamid allyl chlo
rophenyl carbonate, sodium isopropyl 
xanthate, and allyl alcohol. 

TIME TO SPRAY 
Although maximum and minimum 

dosages are suggested for weeds in 
the following recommendations, exact 
amounts for a kill will vary with the 
condition of the plant at the time it is 
sprayed. Plants are generally most 
susceptible during periods of rapid 
growth. Advantage should be taken of 
these vulnerable periods in weeds if 
possible. Annuals are most susceptible 
when young, while perennials are 
usually most susceptible just before 
bloom. Weather conditions may influ
ence the date and extent of these sus-

• R. S. Dunham is professor in the Division of Agronomy and Plant Genetics, University 
of Minnesota; R. F. Crim is Agricultural Extension agronomist, University of Minnesota; and 
H. G. Heggeness is instructor in the Division of Plant Pathology and Botany, University of 
Minnesota. 

The authors wi~h to thank R. E. Nylund, assistant professor in the Division of Horticul
ture. University of Minnesota, for his aid in preparing the section on Horticultural Crops. 



CHEMICAL WEED CONTROL 3 

ceptible stages of growth. Thus ade
quate moisture and high temperatures 
will induce a lush growth that is sus
ceptible to 2,4-D, while under dry, 
cool conditions plants may develop 
considerable resistance. The successful 
operator must vary the dose to cor
respond with the condition of the 
plant at the time it is possible for him 
to spray. During rapid growth mini
mum amounts of 2,4-D will be ade
quate. During almost dormant periods, 
even the maximum amounts may be 
insufficient. Formulations may also dif
fer in effectiveness under adverse con
ditions. Sodium salt, amine salt, and 
ester may all provide a kill under fa
vorable conditions, but ester is more 
effective when plants are resistant. 

When weeds are to be sprayed in 
growing crops, the tolerance of the 
crop limits the dose. This tolerance 
varies with the condition of the crop 
plant at time of spraying. Although 
the rapidity of growth depends on 
moisture and temperature there are 
certain stages of development in cereal 
crops that are commonly associated 
with slow or rapid growth. Early 
growth is largely confined t<D the root 
system, the emergence of a few leaves, 
and the development of tillers (stools). 

In figure 1 is shown a wheat plant 
with a central or main stem and two 
branch stems (tillers) that arose from 
buds at the base of the plant. Investi
gations have shown that spraying be
fore the tillers are well developed may 
result in deformities of the heads later 
on. These deformities have not caused 
reductions in yield. The number of till
ers produced is affected by crowding 
of the plants, weather, injury to top 
growth, disease, and variety. 

When new tillers cease to appear, 
the plant enters the jointing stage as 
illustrated in figure 2. The stem begins 
to "shoot" and nodes (joints) become 
visible because of growth in height. 
If weather conditions are favorable 
this is a period of rapid growth and 

the small grain is susceptible to in
jury. The period when the tillers have 
appeared and before a joint or node is 
visible appears to be a safe stage for 
spraying. Whether or not spraying dur
ing the jointing stage is injurious de
pends on the rapidity of growth during 
that period and the dose used. 

Another stage to be avoided is the 
"boot" stage in small grains illustrated 
in figure 3 when the top leaf sheath is 
swollen because of the enclosed head 
which is nearly ready to emerge. The 
tasseling stage of corn is also a danger
ous period for spraying. 

Information relative to flax is not so 
clearly established. Apparently the 
most susceptible time is from bud for
mation to full bloom. The stage when 
the two cotyledons appear above 
ground is illustrated in figure 4. Appar
ently this is not a susceptible time but 

FIG. I. Wheat plant with central stem and two 
tillers (full tiller stage). 
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FIG. 2. Oeft) Wheat in "shooting" or "jointing" 
stage, showing nodes. FIG. 3. (right) 

Wheat in "boot" stage, showing 
swollen leaf sheath. BOOT 
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ordinarily it would be too early for 
practical spraying since there would 
be few weeds. In figure 5, a cluster of 
true leaves has formed. This stage also 
appears safe. In figure 6, the stem has 
begun to lengthen. With favorable 
weather, rapid growth follows. There 
is no conclusive evidence relative to 
this stage but it is the opinion of 
the authors that spraying should be 
avoided during the time of rapid stem 
lengthening. The successful operator 
must use his judgment gained from 
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CROPS 

Susceptibility does not always indi
cate a kill in perennial weeds and is 
not always expressed in yields of a 
crop. Certain weedy perennials may 
be controlled in a growing crop with
out killing them. If their top growth 
is susceptible to amounts of 2,4-D that 
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FIG. 4. (top left) Flax soon after emergence, showing two cotyledons. FIG. 5. (bottom left) 
Flax in the early true-leaf staqe. FIG. 6. (right) Flax after stem has lengthened. 
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do not injure the crop, treatment com
monly prevents seed formation, reduces 
or removes competition, and complies 
with the Weed Law. 

Various abnormalities in crops often 
result from the application of 2,4:..n. 
"Onion" leaves, abnormal heads, and 
delayed maturity frequently appear in 
grain. Corn stalks become exceedingly 
brittle or are badly bowed. Brace roots 
are modified. Twisting, bending, and 
branching of flax stems commonly oc
cur, as do fused leaves, fused bolls, 
and delayed maturity. In most obser
vations these responses have not re
sulted in lower yields. However, 
"onion" leaves in corn have prevented 
the emergence of the tassel, wind or 
cultivation at the time of brittleness 
has caused broken stalks, bowed stalks 
have interfered with cultivation and 
picking, and delayed maturity has 
sometimes been serious. Whether or 
not these responses result in lowered 
yields depends to a large extent on 
the weather, the care of the crop, and 
the variety. Tolerant varieties in flax, 
corn, and to a less extent in spring 
wheat, oats, and barley tend to re
cover from reaction to 2,4-D more com
pletely than susceptible varieties. Very 
seldom, if ever, is a susceptible variety 
of small grain, corn, or flax completely 
destroyed. The amount of recovery de
pends on the weather, the disturbance 
of the crop by storms or cultivation, 
the dosage, and the time of application. 

There is sufficient evidence to indi
cate that oil percentage and quality in 
flax, protein content in wheat, and 
sugar content in sweet corn, sugar 
beets, and potatoes may be affected 
without any accompanying reduction 
in yield. Varieties differ in their sus
ceptibility to such changes, but they 
have not been investigated sufficiently 
to be named. Seed germination does 
not seem to be injured by 2,4-D appli
cation at recommended growth stages. 

Commercial forms of 2,4-D may be 
classified into four general groups: 

(1) acid, (2) metallic salts, (3) amine 
salts, ( 4) esters. Formulations vary not 
only in the chemical compound used 
but 'also in the per cent of chemical 
contained. The active principle that is 
common to all formulations is 2,4-D 
acid. Since the amount of this acid 
equivalent varies with the chemical 
compound and its per cent in a formu
lation, it is used as a basis for compari
son. Thus butyl ester contains 80 per 
cent acid, diethanolamine salt 68 per 
cent, and monohydrate sodium salt 85 
per cent. But any formulation may 
vary in the per cent of chemical; thus 
one commercial ester contains 14 per 
cent of butyl ester and another 40 per 
cent. Since butyl ester contains 80 
per cent acid, the first commercial 
product would contain 80 per cent of 
14 per cent and the second 80 per cent 
of 40 per cent. 

All recommendations for amounts of 
2,4-D to use refer only to the acid 
equivalent. The amount of 2,4-D acid 
in a commercial formulation must ap
pear on the label. 

USES OF CHEMICALS 

Control of Perennial Weeds 
Perennial weeds are difficult to con

trol with 2,4-D. Best results have been 
obtained by treating during the active 
growing stage-generally near the bud 
stage. One application of 2,4-D seldom 
gives eradication. Retreatments are 
necessary. It is generally agreed that 
when eradication is the objective, the 
higher dosages of 2,4-D have given the 
best results. When long-time control 
under cropping conditions is the objec
tive the amount should be governed 
by the maximum the crop will tolerate. 
(See recommendations for crops.) Ex
cept where specifically mentioned, 
there has been little difference in the 
results obtained with ester, amine, or 
sodium salt on perennial weeds. 

Canada Thistle. To eliminate Canada 
thistle repeated applications of 2,4-D 
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over a period of several years are 
generally necessary. First applica
tion should be made at the bud stage, 
with retreatments when the surviv
ing thistle plants are in the rosette 
stage. One half to 1 pound of 2,4-D 
per acre is suggested as a range of 
application. 
Perennial Sowfhistle. 2,4-D has given 
effective control of perennial sow
thistle in cereal crops when applied 
at approximately "h pound acid per 
acre. One and one-half pounds ap
plied at the bud-flower stage have 
resulted in nearly complete eradica
tion, especially when the weed is in 
competition with aggressive grasses. 
Repeated treatments are generally 
necessary to eliminate surviving 
plants. 
White Top or Hoary Cress. Hoary 
cress may be effectively controlled 
by 2,4-D. Seed production is pre
vented, top growth stopped, and the 
stand reduced by one application at 
the bud or early bloom stage. Re
peated treatments over a period of 
three or four years have resulted in 
elimination of the weed in grass sod 
and on cultivated land in connection 
with cultivation and growth of crops. 
Since hoary cress is moderately tol
erant to 2,4-D the esters generally 
should be used. Treatments of from 
llh to 2'-h pounds of acid per acre 
in early bloom and/or fall rosette 
stages are recommended. These 
amounts will injure most crops. 
Plants that emerge within 3 or 4 
weeks after treatment should be spot 
treated to assure complete coverage. 
Field Bindweed. Field bindweed is 
most susceptible to 2,4-D when just 
starting to bloom but may be con
trolled at other stages if growing 
vigorously. One half to 1 pound of 
2,4-D acid per acre is required to 
give practical control of this weed. 
Leafy Spurge. 2,4-D is useful in con
trolling and sometimes in eradica
tion of leafy spurge in growing crops, 

on summerfallow, and on noncrop 
land. 2,4,5-T does not offer any ad
vantage over 2,4-D in treatments of 
this weed. 
. 2,4-D at low concentrations in oil 

appears to be somewhat more effec
tive than that used in water. 

In a growing grain crop the weed 
should be treated at any time prior 
to bloom stage with one-half pound 
of 2,4-D acid of the ester or amine 
salt. 

For eradication purposes on sum
merfallow use not less than % pound 
of ester or amine salt when the weed 
is in the bud stage, and repeat this 
treatment throughout the growing 
season whenever the top growth is 
3 to 5 inches high. 

In eradication work, cultivate 
lightly the infested area whenever 
possible and seed it to the grass best 
adapted to the climatic and soil con
ditions of the region. After the grass 
stand is established, treat the weed 
when in the bud stage with an ester 
of 2,4-D at rates of 1 to 2 pounds of 
acid per acre. 
Horse Nettle and Russian Knapweed. 
Horse Nettle and·Russian Knapweed 
are very difficult to injure with 2,4-D. 

Control of Annual Weeds 
2,4-D can be used to control many 

annual weeds. However, some are re
sistant. Annual weeds are more sus
ceptible in the seedling and early 
stages of development and when con
ditions are such as to promote vigorous 
growth. Some plants which are resist
ant at later stages of growth are readily 
killed when young and actively grow
ing. In some areas the ester formula
tions have been much more effective 
in controlling annual weeds than either 
the amine or sodium salt; 2,4,5-T ap
pears to be no more effective than 
2,4-D. Wild mustard and wild radish 
may be controlled with dosages as low 
as one ounce of 2,4-D per acre in the 
ester form. 
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Use of 2,4-D in Growing Crops 
Legumes Seeded with a Companion 
Crop of Small Grain. Unless some 
reduction in legume stand can be 
tolerated, 2,4-D should not be used. 

If treatments are made, not more 
than 4 ounces in the form of the 
amine or sodium salt should be used 
per acre. The companion crop should 
be approximately 20 inches tall, if 
possible, but should not be sprayed 
in the boot stage. Soil and weather 
conditions determine height at proper 
stage of growth for spraying. 

Different species of legumes ap
pear to respond differently when 
treated with 2,4-D. Red clover ap
pears to be more tolerant than alfalfa. 
Flax. Flax should be sprayed as soon 
as there is enough weed growth to 
make it practical. Flax is susceptible 
to reduced yield if sprayed in the 
bud or bloom stage. 

The ester formulation should not 
be used on susceptible varieties. For 
tolerant varieties such as Redwing, 
Royal, Pakota, Koto, and Sheyenne 
the dosage should be approximately 
1 ounce per acre in the ester form 
and 2 ounces as the amine salt. Mus
tard may be killed with these 
amounts, but Lambsquarters and 
Pigweed may require about 1.5 
ounces as ester and 3 to 4 ounces as 
amine. 

Varieties differ most widely in 
their response to 2,4-D when the 
ester is used, when dosages of amine 
or sodium salts are heavier than 
recommended, and when applications 
are made in bud and bloom stages. 
Spring Wheat, Oats, and Barley. A 
maximum amount of lf4 to 1h pound 
per acre may be applied before the 
fully tillered stage, and a maximum 
amount of 1h to % pound may be 
applied after the fully tillered stage
except for the boot to dough stage
without appreciable reduction of 
yields and viability of seed. Abnor
mal heads may be produced when 

treatments are applied at the earlier 
stages. The lower indicated amounts 
should be used as the maximum in 
the ester formulations. 
Winter Wheat. Applications of 4 to 
5 ounces as ester or 1h to % pound 
as salts should be made in the spring 
while weeds are very small and be
fore the crop has reached the boot 
stage. Where heavy dosages are re
quired to control perennial weeds 
some injury to the crop can be ex
pected. Winter wheat is more toler
ant to 2,4-D when the application is 
made under low moisture conditions. 
Corn and Sorghum. As cultivation 
is apparently essential on many soil 
types, spraying cannot be considered 
as a complete substitute at present. 

Some injury to corn-including 
field, pop, and sweet corn-is to be 
expected, regardless of dosage of 
chemicals. Injury is seen in brittle
ness, lodging, stalk curvature, and 
proliferation of brace roots. Such 
damage may or may not be reflected 
in yields. Brittle corn is subject to 
breakage by wind or cultivator. 

Corn strains and varieties differ in 
tolerance to 2,4-D. 

Four ounces to 1h pound per acre 
appears to be the most satisfactory 
dosage for corn and sorghum. It is 
suggested that the dosage be held 
to the lower figure when the ester 
types of 2,4-D are used. The dosage 
should be determined by amounts 
known to be necessary to control 
weeds up to limits that corn will 
tolerate. 

Time of application should be de
termined by weed growth. The ideal 
time is following emergence of the 
majority of weeds-before they have 
damaged the corn. Growing condi
tions at the time of spraying, rather 
than the size of the corn determine 
susceptibility to injury. Greatest in
jury results when 2,4-D is applied 
during periods of high temperatures 
and moisture conditions favorable to 
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plant growth. WheB spraying small 
weeds in large corn (30 inches or 
larger) the use of nozzle extensions 
is suggested to adequately cover 
weeds protected by corn leaves. 

General recommendations for the 
use of 2,4-D on corn apply also to 
its use on sorghums. 
Perennial Grasses. Established stands 
of most perennial grasses are so tol
erant of 2,4-D that dosages used may 
be those necessary to control sus
ceptible or semi-tolerant weeds. An 
exception should be made in the case 
of bentgrasses. These grasses may 
be susceptible under some conditions. 

Seedling grasses may be injured 
by 2,4-D applied at or immediately 
following emergence. Seedlings may 
be treated with % or 1f2 pound acid 
per acre after reaching the four- to 
six-leaf stage of growth. As the grass 
seedling increases in size and age, 
dosages may be increased. After 
seedlings are well tillered and have 
12 or more leaves they may be 
treated much as established plants 
and should tolerate dosages adequate 
to control broad-leaved weeds. 

The use of 2,4-D for control of 
broad~leaved weeds in grass seed
lings on lands heavily infested with 
seeds of weedy annual grasses is in
advisable. Such treatment is often 
followed by increased competition by 
the annual grass species which can
not be comtrolled with 2,4-D. 

Pre-Emerqence Use of 2,4-D 
Although pre-emergence applications 

have been successful in eastern United 
States, results were too erratic in the 
North Central region to make recom
mendation of this practice advisable. 
Soil type, temperature, and moisture 
are important factors in the success or 
failure of this practice. Some control 
of the effect of these factors may be 
possible but methods are unknown. 

Corn. Pre-emergence applications of 
2,4-D are a supplement to cultlvatton 

of corn, not a complete substitute on 
all soil types. Effective pre-emergence 
treatment of corn with 2,4-D for weed 
control is dependent upon moisture, 
temperature, soil type, time of appli
cation, and other factors. It is most 
effective when sufficient soil moisture 
is present to cause rapid weed seed 
germination. 

Applications of 2,4-D are most ef
fective for control of weed seedlings 
when made from three days after 
planting up to the time of emerg
ence. Where conditions are favor
able, 2 pounds of 2,4-D per acre are 
sufficient. 

Results have been variable, indi
cating a need for a continued and in
tensified program of research. 

Pre-emergence treatment of corn 
is recommended only when condi
tions are favorable, and where prob
lems of weed control exist that can
not be solved by other means. It may 
have some advantages over post
emergence spraying in the control of 
grass weed seedlings in rainy weather 
which hinders cultivation. 
· Pre-emergence treatments of corn 

with 2,4-D are not recommended on 
sandy or light porous soils. 
Other Field Crops. Pre-emergence 
application of chemicals for weed 
control in small grain crops, flax, 
sorghum, and miscellaneous field 
crops gave erratic and generally un
satisfactory results in the North 
Central region in 1948. The commer
cial use of this technique for weed 
control in these crops is not recom
mended in Minnesota at present. 

Post-emerqence Weed Control in 
Horticultural Crops* 
Information on the effects of various 

herbicides on truck crops and small 
fruits is limited. Therefore, with the 

• Due to inconsistency in results of experi
mental trials, no recommendations can be 
made regarding the pre-emergence applica
tions of either 2,4-D or other herbicides at 
the present time. 
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exception of Stoddard solvent for car
rots and parsnips and 2,4-D for sweet 
corn, the suggestions given below are 
recommended for trial only. 

Carrots. Annual broad-leaved weeds 
and grasses can be effectively con
trolled by spraying with Stoddard 
solvent, a naphtha-type petroleum 
oil available from most bulk oil dis
tributors. The oil can be applied at 
any time after the carrots have 
emerged and before the roots have 
attained a diameter of % inch. The 
weeds are most easily killed if 
sprayed when they have fewer than 
four true leaves. If only the rows 
are sprayed, the amount of oil needed 
varies from 25 to 60 gallons per acre, 
depending upon the weediness of the 
field. If necessary one or more re
treatments may be made without in
jury to the crop plants. 
Parsnips. Weeds in parsnips can also 
be controlled with Stoddard solvent. 
Parsnips should not be sprayed after 
they have more than four true leaves, 
however, as injury is likely to occur. 

Sweet Co_rn. 2,4-D can be used for 
post-emergence weed control in 
sweet corn. Recommendations for its 
use are the same as those given for 
field corn on page 8. 
Onions. Annual weeds with the ex
ception of lambsquarters, grasses, 
and purslane have been successfully 
controlled by spraying with 3 per 
cent sulphuric acid (3 gallons of com
mercial concentrated sulphuric acid 
in 97 gallons of water) at the rate of 
100 gallons per acre. The acid should 
be applied when weeds have not 
more than three or four true leaves 
and while onion plants have one par
tially expanded true leaf. Repeat ap
plications are likely to cause some 
reduction in yield. Galvanized iron 
spray tanks cannot be used, but 
brass, bronze, lead-lined, or wood 
tanks will resist the corrosive action 
of the acid. Goggles and rubber 

gloves should be worn when han
dling the concentrated acid, and care 
should be taken to avoid spattering 
the acid on clothing. 

Potassium cyanate (Aero-Cyanate) 
has · given good control of annual 
weeds including lambsquarters and 
purslane (when small) in some tests 
and is recommended for trial. A 2 
per cent solution applied at the rate 
of 100 gallons per acre at the time 
when onions have one true leaf has 
been most successful. 

Asparagus. The granular form of 
calcium cyanamid has been used 
successfully in the control of small 
broad-leaved weeds in asparagus 
plantings. It is applied in an 18-inch 
band on the soil surface over the 
row at the rate of 300 to 400 pounds 
per acre. This material will also 
supply nitrogen for the asparagus. 
The first application should be made 
in early spring when weeds are not 
over 2 inches tall. If weeds appear 
during the cutting season, a second 
application can be made immediately 
following a cutting. 
Strawberries. The use of 2,4-D at 1 
to 2 pounds per acre for the control 
of annual weeds appears to be satis
factory for a first-year planting. Little 
information is available, however, on 
the effects of such treatment on the 
yield in the fruiting year. 

Potatoes, Sugar Beefs, and Legumes. 
Because of inadequate information, 
chemical methods of weed control 
cannot be recommended for the!!e 
crops at the present time. 

Control of Woody Plants 
For killing woody plants sensitive 

to foliage sprays of 2,4-D, concentra
tions of 2000 p.p.m. (.2 per cent) of the 
ester formulations are recommended, 
provided drift and volatility are not 
problems. Under humid conditions the 
same concentration of the salts of 2,4-D 
may be used. Sensitive woody plants 
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should be sprayed when in an active 
growing condition-i.e., when in full 
leaf with new shoots growing. 

One pound of 2,4-D acid equivalent 
in an emulsion of one gallon of diesel 
oil and four gallons of water per acre 
applied by airplane as a foliage spray 
is effective for controlling actively 
growing sand sagebrush on rangeland. 

Concentrated 2,4-D formulations ap
plied to surfaces of stumps and canes 
cut as closely as possible to ground 
level will kill some shrubs and trees 
that are tolerant to foliage sprays of 
2,4-D. No minimum concentration has 
been determined, but not less than 5 
per cent should be used. This treatment 
is effective at any season of the year. 

Due to the limited time that 2,4,5-T 
has been under test, definite recommen
dation.s cannot be made. However, ex
tensive areas have been sprayed with 
a combination of equal parts of 2,4-D 
and 2,4,5-T. This combination appears 
more efficient than using 2,4-D alone. 

The dry salt of ammonium sulfamate 
applied to cut surfaces of stumps is 
recommended for preventing sprouting. 

Ammonium sulfamate as a foliage 
spray is recommended for control of 
woody plants that are not affected by 
2,4-D or 2,4,5-T or that are adjacent to 
sensitive crops. 

Control of Lawn Weeds 
2,4-D can be used to very good ad

vantage to control broadleaf weeds in 
lawns and similar areas. However, it 
should be ascertained whether or not 
creeping bent grass or buffalo grass 
is present, since these are injured or 
killed by 2,4-D applications. Perennial 
grasses as a group, however, are more 
or less tolerant, especially if the sod 
is well developed. 

Experience has shown that early 
spring or late fall spraying when the 
weeds are growing vigorously is better 
than midsummer spraying. Where 
broad-leaved weeds are thick and crab 
grass is a probl'em, late summer or fall 

spraying is advisable, since killing 
dandelions in the spring may permit 
the crab grass to take over. Also, one 
should spray on a clear day when rain 
is unlikely. A solution of 2,4-D made 
up to 0.1 per cent (based on acid 
equivalent) should be satisfactory for 
control of dandelion, plantain, and 
chickweed. For larger areas, spray at 
the rate of % pound (based on acid 
equivalent) 2,4-D per acre. 

Crabgrass has been controlled by 
spraying with solutions containing 
phenyl mercuric acetate, some of 
which are on the market. Best results 
have been secured by treatments dur
ing the month of August. 

NEW HERBICIDES 

TCA (trichloroacetate), used at 80 
to 1 00 pounds per acre, is promising 
for the control of certain perennial 
grasses, such as quackgrass, Kentucky 
bluegrass, and Muhlenbergia species. 
Best results are obtained when opti
mum moisture conditions for growth 
of the crop prevail. Inadequate or ex
cessive moisture may affect results ad
versely. Grasses may be held in check 
without killing by the use of 10 to 15 
pounds per acre. These dosages are 
based on TCA acid equivalent. 

TCA is not selective at these rates 
and is destructive to valuable grasses, 
crops, and woody plants. Residual tox
icity persists for 30 days or more de
pending upon precipitation. Responses 
to the sodium and ammonium salts are 
similar. 

!PC (isopropyl-N-phenyl carbamate) 
is promising at 3 to 5 pounds per acre 
for the control of certain annual 
grasses. The chemical should be pres
ent when the seed germinates. It is not 
recommended for control of perennial 
grasses and broad-leaved weeds. 

PCP (pentachlorophenol) formula
tions show much promise for pre
emergence treatments in large seeded 
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HAZARDS AND PRECAUTIONS 

Spray drift or vapom of 2,4-D and 
2,4,5-T may injure or kill susceptible 
plants in the neighborhood of the ap
plication. 

Esters are more volatile than the 
salts and may under certain conditions 
cause serious injury to susceptible 
plants at a distance from the point of 
application. 

Coarse sprays are much less likely 
to drift than fine sprays, and equipment 
and methods should be developed that 
will favor safe use of 2,4-D herbicides. 

• 
and vegetatively propagated craps. Re
sults with small-seeded crops in gen
eral have been less favorable. 

2,4,5-T is not a substitute for 2,4-D 
but is effective on certain woody 
species such as brambles and poison 
ivy that are not always easily controlled 
by 2,4-D. This chemical is best used 
when combined with 2,4-D in large
volume, foliage-wetting applications, at 
concentrations of 1,000 to 1,500 p.p.m. 
of the ester of each chemical. Combina
tions are also recommended for stump 
treatments. 

EQUIPMENT FOR APPLYING 2.4-D 

Small Areas 
Those interested in treating small 

areas to control weeds may make ap
plications with a knapsack sprayer or 
a hand duster, depending on whether 
the 2,4-D is in the form of a liquid or 
a dust. Follow the directions on the 
2,4-D container carefully. 

Large Areas 
To treat large areas with 2,4-D it is 

necessary to use a power-driven ground 
sprayer or a power-driven ground 
duster. Since most of the herbicidal 
preparations are liquid, ground spray
ers are commonly employed. A satis
factory sprayer should have an ade
quate capacity (from 50 to 200 gallons, 
depending on the volume to be used 
per acre), a good pump, pressure regu
lator, by-pass valve, and a 20- to 40-
foot spray boom depending on the 
pump capacity and area to be sprayed. 
Filters should be installed and proper 
nozzles used. Ground sprayers are 
either tractor-mounted or of the trailer 
type. The tractor-mounted sprayers 
usually ar.e cheaper, but the trailer 
type is generally more convenient. 

Airplane spraying has come into gen
eral practice for very large areas, but 
airplane dusting is prohibited because 
of excessive drifting and possible dame 
age to neighboring susceptible crops. 
The use of airplanes for spraying herbi
cides has two distinct advantages in 
that large areas may be treated rapidly 
and spraying may be done if the fields 
are too wet to permit the use of ground 
equipment. 

In general it is most satisfactory to 
have one piece of equipment for apply
ing herbicides. If it should be neces
sary to use spray equipment for other 
purposes, such as applying fungicides 
or insecticides, it should be thoroughly 
cleaned. Washing with hot soapsuds 
followed by a soaking of 24 hours or 
more in solutions of household am
monia (1 cup per gallon of water) fol
lowed by a second wash with hot soap
suds will generally be adequate. If a 
2,4-D ester or oil solution has been 
used, rinse with kerosene before wash
ing with soap and water. 

UNIVERSITY FARM, ST. PAUL 1, MINNESOTA 
Cooperative Extension Work in Agriclllture and Home Economics, University of Minnesota. 

Agricultural Extension Division and United States Department of Agriculture Cooperating, 
Paul E. Miller, Director. Published in furtherance of Agricultural Extension Acts of May 8 
and June 30, 1914. 25M-2-49 


	00000001
	00000002
	00000003
	00000004
	00000005
	00000006
	00000007
	00000008
	00000009
	00000010
	00000011
	00000012
	Blank Page

