
WOODY NT 
~ 

2,4,5· T; 2,4·D 
AMMATE 

WOODY NT 
~ 

2,4,5· T; 2,4·D 
AMMATE 



Controlling Woody Plants With 2,4,5-T; 
2,4-D and Ammate 

S. CLARK MARTIN, J. M. NTCHOLS, DAYTON 1. KLINGMAN I 

Most native woody plants sprout if their tOpS are 
cut off. Killing the tOp usually is eas ier than killing 
the roots. Chemical ontrol methods can reduce great
ly the amount of labor and ultimate cost of woody 
plant control by reducing the amount of sprouting. 
Chemi al methods described in this bulletin have 
many uses in the management of both forested and 
open lands. 

In the woodlot or forest, chemica l methods can 
be used t kill poor trees to make room for good crop 
trees. For xamp le, herbicides are used in southern 
Missouri to kill low-value hardwood trees that may 
prevent satisfactory establishment and growth of short
leaf pine or valuable hardwoods. Chemical method!> 
give more rapid top kill, retard or prevent sprout ing, 
and kill many trees that cannot be killed by girdling 
or chopping alone. Since the usual objective in forest 
management is to release crop trees, it is not always 
necessary to obtain complete kill. Control may be ade
quate if regrowth from the treated trees is retarded 
enough to let the crop trees get ahead. 

In range and pasture work, the ultimate objective 
of woody-plant control is to grow more grass. Since all 
woody plants compete with grasses for water, plant 

nutrients, and light, the plant control work is dire ted 
toward complete eradication of all woody species. 
Girdling, burning, chopping, and goating have been 
the principal methods used in clearing land for range 
or pasture. These pra tices se ldom result in a satis
factory kill of woody plants (Fig. 1, 2). Burning and 
goating may destroy most of the forage plants before 
the woody plants are killed. Chemical control methods 
can greatly reduce the amount of time, lab r, and soil 
losses involved in ki lling unwanted brush and trees on 
range and pasture land. 

Clearing is costly. It will not pay on all types of 
wooded or brushy land. In general, clearing should 
be confined to land that is not too steep, rough, or 
rocky to till or mow; where the possibilities for timber 
income are relatively poor; and where it is practical 
to app ly the necessary lime, fertilizers, and seed to 
grow improved pasture or tilled crops. Before decid
ing to clear a patch of woods the farmer should get his 
couney agent's opinion about how much income can 
be expected from the area if it is converted to another 
use. He also should consult with a trained forester 
about the potentialities for ~ rest income. The forest 
may yield a higher net income per acre than can be 
obtained from any other crop. 

I Range onservationist, Northern Ozark Forest Re earch Cenrer, Central States Forest Experiment Station, 
Forest Serv ice, U. S. Department of Agriculture ; Assistant Professor of Forestry , University of Missouri; and 
Agronomist, Division of Weed Investigations, Bureau of Plant Industry, U. S. Departmenr of Agriculture, 0-

lumbia , Missouri. This bulletin is a report on Departmenr of Forestry resear h project number 166 en ticled "In
ferior Forest Species;" and Department of Field rops research project number 156 entitled, "Research in the C n
trolofWeeds." 

Figure I-Girdling and burning have failed to clear 
thi Howell County, Mo. a.rea of woody growth. Chem
ical controls can be more effective. 

Figure 2-Chopping and goating have almost whip
ped the sprouts in this Barry County, Mo., field, but over
grazing has also eliminated most of the forage. 
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Figure 3-Sprouts have taken over t hi s bulJd ozed 
area in Texas County, Mo., less than one yea r after treat
ment. 

LARGE-SCALE METHODS 

Large-scale hemi al and me hani cal methods for 
controlling woody p lants are useful for leafing large 
areas in a hurry. Su h methods are impractical for 
m any Missouri farme rs, e ither be ause the required 
cas h o utl ay is too great or because theif con tro l job 
is too small. However, because of their popul ar appeal, 
power spraying, airplane spraying, and bulJdozing are 
di scussed briefly. 

Power Spraying is effe tive but requires c stl), 
equipment. The farmer w ho has a large area of brush 
o r sprouts should consider hiring a reputable spray ing 
contractOr who is experienced in up-to-date chemica l 
control methods. The local county agr icultural agent 
shou ld be co n sulted before in ves ting in ex pensive 
spray equipment. 

Airplane spraying for brush control is specta
cular, has a lot of popular appeal, and h as possibilities 
I n extensive range areas. However, it has disadvan
tages which limit its usefu lness in Missouri. Continu
ous tracts of at least 40 acres are required for successful 
airplane spraying. Since " hormone" type herbicides are 
used, spray in g should be do ne o nly w here drift da
mage to sensitive rops or garden plants is not likely. 
This is espe ially important as the most effective time 
for airplane praying is in June when crops and gar
dens are most susceptible to 2,4,5-T and 2,4-D. 

Bulldozing is the quickest method available for 
clearing wooded or bru hy land. It leaves the land 
10 king clean, smo th, and in good condition for seed
ing. The bulldozer usually uproots trees larger than 
3 in hes in diameter, leaving no stump to sprout. But 
many trees smaller than 3 inches in diameter are mere
ly pushed over or are broken ff above ground. Stumps 
that are n t mpletely uprooted usually sprout (Fig. 
3 ). 

Figure 4-Sprayer, pouring can and axe: the brush 
killer's tool kit. Disposable cans are best for ammate as it 
rusts sprayer parts. 

SMALL-SCALE METH ODS 

Small -scale chemical co ntrol m thods in rease 
the effectiveness of hand clearing. They in lude foliage 
spray ing, basa I s pra yi ng, and frill a nd sturn p treat
ments. Chemicals are used to redu the amount of 
labor required for the initial clearing a nd to reduce the 
amount f sprouting so less fo llow-up work is requir
ed. The herbicides are readily available and non-poi
sonous. The farmer can use these methods to keep a
head of brush and sprouts in his fen rows and pas
tures, to kill cull trees or weed trees in his woodlot, or 
to increase his pasture ac reage by clearing. 

EQUIPMENT 

The basic eq uipmen t for small -scale che mical 
ontrol methods is simple and inexpensive (Fig. 4). 

A 2- to 5-gall on sprayer is the essenti a l tool. A lig ht, 
sharp axe is needed for frill and Stu mp treatments. 
For pouring amma te solutions in frills or on stumps, 
a 1-gallon tin can fitted with a pouring spout works 
well and can be replaced at little or n cost. A piece of 
Y4 -inch copper tubing forced throug a cork m akes a 
good pouring sp ut. A small nail h Ie in the corner 
o pposite the spout completes the po uring can. 

A 1-gallon measure is convenien t for measuring 
oi l and water but is not necessary if the sprayer tank 
is plainly marked off in gallons. Scales are useful fOf 
weighing ammate but, since ammate weighs about 1 
pound per pint, it can be measured by volume if scales 
are not available. 

Commercia l 2,4,5-T and 2,4-D ompounds are 
very concentrated and should be meas ured accurately. 
A convenient unit for general use is the fluid ounce. 
S me kitchen measuring cups, medi ine b ttle , and 
nearly all baby bottles are graduated in fluid ounces. 
A wide-mouth type baby bottle prob bly is the most 
convenient and accurate but for man y jobs a pint or 
half-p int bottle is satisfactory. 
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HERBICIDES 
The chemicals recommended for the control of 

woody plants are not poisonous and may be used to 
kill brush or trees without hazard to livestock in the 
area or to the person applying the chemical. There are 
many new plant-killing chemicals but the ones best 
known are 2,4,5-T, 2,4-D, and ammonium sulfamate 
(better known by the trade name ammate). 

2,4,5-T and 2,4-D 
The 2,4,5-T and 2,4-D chemicals are "hormone" 

type plant killers which can be absorbed through the 
leaves and carried down to the roots in the sap stream. 
Thus, it is possible to kill the roots of woody plants by 
applying 2,4,5-T or 2,4-D to the leaves. Both 2,4,5-T 
and 2,4-D are much more harmful to broad-leaved 
plants and trees than to grasses and grass-like plants. 
Since grasses are not seriously damaged by normal ap
plications of 2,4,5-T and 2,4-D, these chemicals are 
especially useful in range and pasture work where the 
objective is to remove trees and brush. 

Several chemical forms of 2,4,5-T and 2,4-D are 
sold. The "esters' or "ester" forms are best for brush 
control. Esters of 2,4,5-T and 2,4-D can be used either 
in water or in oil; whereas, most of the "salts" and 
"amines" work well only in water. Although 2,4-D is 
cheaper than 2,4,5-T; 2,4,5-T is effective on more 
species of woody plants. Mixtures of 2,4,5-T and 2,4-
D that are sold commercially as "brush killers" are 
often recommended for general use on mixed species. 
In all commerciaI2,4,5-T and 2,4-D compounds, the 
amount of active chemical is measured by the amount 
of2,4,5-T and 2,4-D acid. Most commercial formula
tions contain from 2 to 4 pounds of 2,4,5-T or 2,4-D 
acid per gallon. The type of 2,4,5-Tor 2,4-D (amine, 
ester, or salt) and the acid content are usually listed 
on the label. 

Commercial 2,4,5-T; 2,4-D; and brush killer mix
tures are easy to use, relatively inexpensive, and are 
not harmful to spray equipment. These chemicals are 
not poisonous to humans or livestock but are very 
toxic to certain crop and garden plants. They should 
not be used close to sensitive crop plants such as cot
ton, tobacco or tomatoes during the growing season. 
Also, since there is no practical cleaning method that 
will positively remove all traces of 2,4,5-Tor 2,4-D 
from a sprayer, it is not advisable to use your brush 
sprayer to spray bugs in the orchard or garden. 

Woody plants vary considerably in their suscepti
bility to 2,4,5-T and 2,4-D. Most species can be killed 
with them but a few seem to require a different type 
of herbicide, such as ammate. Specific information on 
susceptibility of each species develops slowly and 
much remains to be learned about Missouri species 
and conditions. Present recommendations for foliage 

TABLE 1 -- GENERAL RECOMMENDATIONS FOR 
HERBICIDES TO BE USED FOR FOLIAGE AND 

BASAL BARK SPRAYING ON MISSOURI 
SPECIES OF WOODY PLANTS 

Species 

Ash 
Blackberry 
Black locust 
Boxelder 
Buckbrush 
Cottonwood 
Elm 
Gum 
Hackberry 
Hawthorn 
Hedge 
Hickory 
Honey locust 
Maple 
Oak 
Persimmon 
POison oak 
Poison ivy 
Raspberry 
Sassafras 
Sumac 
Sycamore 
Willow 

Foliage 1 2 Basal Spray 1 
Spray Frill or Stump 2 

Ammate 
2,4,5-T 
2,4-D 
2,4-D 
2,4-D 
2,4-D 
Ammate 
2,4,5-T 
Ammate 
2,4-D 
2,4,5-T 
2,4,5-T 
2,4,5-T 
Ammate 
2,4,5-T 
None 
2,4,5-T 
2,4,5-T 
2,4,5-T 
2,4-D 
2,4-D 
2,4,5-T 
2,4-D 

2,4,5-T 
2,4,5-T 
2,4-D 
2,4-D 
2,4-D 
2,4-D 
2,4,5- T 
2,4,5-T 
2,4,5-.T 
2,4-D 
2,4,5-T 
2,4,5-T 
2,4,5-T 
2,4,5-T 
2,4,5-T 
2,4,5-T 
2,4,5-T 
2,4,5-T 
2,4,5-T 
2,4-D 
2,4-D 
2,4,5-T 
2,4-D 

1If "brush killer" i~ used on species for which 2,4,5-T is 
recommended, use enough brush killer to contain the re
commended amount of 2,4,5-T acid. 

2 Ammate will work on almost all species but is generally 
more costly than 2,4,5-T or 2,4-D. Use in locations where 
injury by 2,4,5-T or 2,4-D to susceptible plants is likely. 

spraying and for basal bark spraying for common 
woody species in Missouri are summarized in Table 1. 

Ammate 
Ammate is toxic to almost al! species of plants 

and is a good herbicide to use if there are many species 
to be controlled. Since am mate kills grasses, it usually 
is the second choice for foliage spraying in pastures. 
However, ammate can be used for frill and stump 
treatments without much damage to grasses or other 
forage plants. 

Commercial ammate is a finely ground, yellow 
salt. It is soluble in water and is an effective plant 
killer because it moves in the sap stream of the plant. 
It is often possible to kill the roots of plants by apply
ing ammate to the leaves or to freshly cut frills or 
stumps. Ammate should not be used in oil or as a 
basal spray. 

Ammate is not poisonous to livestock and can 
be handled safely. However, it will burn or sting if 
it gets into cuts or scratches in the skin. One disad
vantage of ammate for foliage spraying is that it rapid
ly rusts or corrodes iron, galvanized steel, and brass 
sprayer parts. Stainless steel spray tanks give good ser
vice but are expensive. Cheap pouring cans that may 
be replaced with little or no cost are suitable for stump 
or frill treatments. 
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APPLICA TION 
For bes t res ults the method of app lication muSt 

be suitable for the size of plants treated . Sprouts less 
than 6 feet tall , with slender stems, are bes t treated 
with fo liage sprays. SproutS or trees that are too tall to 

spray conveniently from the ground but do not exceed 
4 inches in basal di ameter may be ki lled with basal 
sprays or with stump treatments. Frill treatments are 
bes t for trees that exceed 4 inches in basal di ameter. 
Foliage sprays, basal sprays, and fr ill and stump trear
ments are described in derail. 

Foliage Sprays 
Where To Use Foliage Sprays 

Foliage sprays are effective on brush and trees of 
any size if thorough coverage is obtained. However, 
sprouts that develop foll owing the death of large tree 
topS are small in rel ation to the roOt system. It is hard 
to ki ll such large root systems by app lying chem icals 
to the small sprouts attac hed to them and it may be 
advisable to delay treatm ent a year or so until the 
sprouts are larger. 

Foliage sprays are most practical for ontrolling 
plants that can be easily and thoroughl y covered from 
the gro und (Fig. 5). T he most serious limitat ion in 
fo li age spraying is that it mu st be done during the 
growing season, preferably in June, when the hazard 
ro sensitive crop plants is greatest and when other 
farm work may be pressing. 
Which Herbicide To Use 

(1) 2,4,5-T or 2,4-D solutions containing 0.025 
pounds of acid per gallon of water, or 

(2) ammate- l pound (or 1 pint) of ammate 
crys tals per gallon of water. (O ne tablespoonful of 
soap powder or detergent per gallon of am mate so
lution will improve its wetting and covering proper
ties) . 

Use the herbicide bes t suited for yo ur species 
(Table 1). Be sure ro read the label before you buy or 
apply 2,4,5-T or 2,4-D. The label should list the type 
and the acid content. The proper amounts of commer
ciaI 2,4,5-T or 2,4-D to mix wi th 1 ga ll on of wa ter for 
foliage sp raying are li sted in Table 2. 

TABLE 2 -- SOLUTIONS FOR SPRAYING FOLIAGE 
ACid Content 
of Herbicide1 

(Pounds per Gallon) 

2.0 
2.6 
3.3 
4.0 

Amount of herbicide to mix 
with 1 gallon of water2 

Table- Fluid 
spoons Ounces 
3:'2 ----r.r 

2.4 1.2 
2.0 1.0 
1.6 0.8 

Cups 
Q.2 
0.15 
0.12 
0.10 

Pints 
o.r 

0.08 
0.06 
0.05 

12,4,5-T or 2,4-D 
2The amounts shown contain about 0.025 pounds of acid. 

Figure 5-Foliage sprays are best for killing sprouts 
of the size and type on this Texas County pasture. 

How Much Spray To Use 
The simplest rul e is to cover leaves and stems 

thoroughly. The actual amount of material used may 
vary fro m a few ga ll ons per acre to more th an 100 
gallons depending on the height and density of the 
stand . 
How To Apply Foliage Sprays 

For small scale work, the ordi nary 3-gallon com
pressed-air, or back-pack, garden sprayer is satisfactory. 
Pressures in garden-type sprayers should be maintained 
at 35 to 40 pounds per square inch. Nozzle tips that 
produce a spray angle of about 40 degrees are better 
because they deliver a more forceful spray than those 
wit h a wider angle. If there is some air movemenc, 
good coverage of individaul sprouts can be obtained 
by spray ing through the foliage against the wi nd so 
that the spray drift comes back through the plant and 
wets the opposite side of the fol iage. Spraying should 
not be attempted if the wind is so strong that plants 
can be covered on onl y one side. 
When To Apply Foliage Sprays 

Fo liage sprays should be appli ed in late spring 
or early summer about the time the trees have reached 
fu ll leaf. This will range from around June 1 in south
ern Missouri to June 30 in the northern part of the 
State. Fairly good results can be obtained in July or 
August but ammate appears to be better than 2,4,5-T 
and 2,4-D for late summer trea tmen ts. Bes t results 
may be expec ted by spraying when the weather is 
wa rm and when there is moisture in the soil. 
Precautions with Foliage Sprays 

Since the drift from foliage sprays is a threat to 
any susceptible plants that are nearby, foliage applica
tions of 2,4,5-T and 2,4- D or "bru sh killer" should 
not be made close to garden plot or near fields of such 
susceptible crops as tobacco or cotton . If foli age sprays 
must be used near rops that are sensitive to 2,4,5-T 
or 2,4-D, it is safer to use amm ate. 
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Figure 6-Frills should be made as close co the 
ground as practical, with axe cutS overlapping and com· 
pletely encircling the stem. Chips should he left in place 
to help retain the chemical. 

Basal Sprays 
Where To Use Basal Sprays 

Ba al sprays are effective on brush and sprouts 
that are toO tall for foliage spraying but do not exceed 
4 inches in diameter at the base. Stems less than 1 inch 
in diameter are difficult to spray without waste and re
sults oft n are disappointing. On larger trees, the ex
peered per ent kill decreases with increase in di ameter. 
Basal bark sprays require no chopping, frilling or other 
laborious preparation before spray ing and they are 
about as effective at one time of year as another. Thus 
basal bark spraying can be done in the dormant season 
when other farm work is not pressing, when it is 001-

er and mor pleasant to work in the brush , and when 
sensitive crop plants are not growing and therefore are 
nor threatened. 
Which Herbicide To Use 

Use ester types of 2,4,5-Tor 2,4-D. For single 
spe ies it is best to buy either 2,4,5-T or 2,4-D; which
ever is required (Table 1) . However, most spe ies that 
can be killed with 2,4,-D can be killed with a "brush 

TABLE 3 -- SOLUTIONS FOR BASAL SPRAYS, AND FOR 
FRILL AND STUMP TREATMENTS 

Acid Content 
of Herbicide1 

(Pounds per Gallon) 

2.0 
2.6 
3.3 
4.0 

Amount of herbicide to mix 
with 1 gallon of 0112 

Table- Fluld 

~ °ioces 1~r 
16 8 1.0 
12 6 0.8 
10 5 0.6 

Pints 
--o.sr 

0.50 
DAD 
0.32 

12,4,5-T or 2,4-D 
2The amounts shown contaln about 0.16 pounds of acid. 

killer" mix ture of the same concentration and those 
that require 2,4,5-T can be killed with "brush killer" 
by doubling the concentration. The proper concen
tration of 2,4,5-Tor 2,4-D for basal bark spray is 0.16 
pounds of a id per gallon of oil. Any light oil such as 
kerosene or fuel oil is a sa tis factory carrier. Heavier 
oils such as used crankcase oil should not be used. The 
amounts of commercial 2,4,5-Tor 2,4-D ester to mix 
with 1 gallon of oil are li sted in Table 3. 
How Much Spray To Use 

The number of trees that can be basal sprayed per 
ga ll on of so l ution depends on the diameter of the 
trees. One gall on of soluti on wi ll adequately treat up 
to 150 diameter in hes. Thus, 1 gall on of sol ution will 
treat up to 150 one-inch trees, 75 two-inch trees, 50 
thr e-inch trees , or 35 four-inch trees. 
How To Apply Basal Sprays 

Spray the lower 6 to 12 inches of trunk on all sides 
until some solu tion flows down the bark inro the soil. 
Hold the nozzle close to the tree and direct the spray 
against the bark so the oi l gets inro all the cracks and 
crevices. Nozzles producing a narrow spray angle or 
cone are preferred be ause a wide angle spray is harder 
ro d irect and usually wasteful. Pressures of 15 -20 
pounds I e1' square inch are adequate. 
When To Apply Basal Sprays 

Basal sprays are effect ive the year around. 
Precautions with Basal Bark Sprays 

Be sure the 2,4,5-T or 2,4-D is an rrester" type. Use 
oil solutions and use them liberally. Water solutions 
of 2,4,5-T ; 2,4-D; or ammate will not work. Avoid 
basal bark spraying when the bark is wet. 

Frill and Stump Treatments 
Where To U se Frill and Stump Treatments 

The only di fference between frill treatments and 
stump treatments is that the top is removed in the 
stump treatments (Figs. 6, 7). Frill treatments are re
commended for trees larger than 4 inches in diameter 

Figure 7-For stump treatments, small stems should 
be cut close to the ground. A "V" shaped stump surface 
will help hold ammate crystals in place. 

Figure 6-Frills should be made as close co the 
ground as practical, with axe cutS overlapping and com· 
pletely encircling the stem. Chips should he left in place 
to help retain the chemical. 

Basal Sprays 
Where To Use Basal Sprays 

Ba al sprays are effective on brush and sprouts 
that are toO tall for foliage spraying but do not exceed 
4 inches in diameter at the base. Stems less than 1 inch 
in diameter are difficult to spray without waste and re
sults oft n are disappointing. On larger trees, the ex
peered per ent kill decreases with increase in di ameter. 
Basal bark sprays require no chopping, frilling or other 
laborious preparation before spray ing and they are 
about as effective at one time of year as another. Thus 
basal bark spraying can be done in the dormant season 
when other farm work is not pressing, when it is 001-

er and mor pleasant to work in the brush , and when 
sensitive crop plants are not growing and therefore are 
nor threatened. 
Which Herbicide To Use 

Use ester types of 2,4,5-Tor 2,4-D. For single 
spe ies it is best to buy either 2,4,5-T or 2,4-D; which
ever is required (Table 1) . However, most spe ies that 
can be killed with 2,4,-D can be killed with a "brush 

TABLE 3 -- SOLUTIONS FOR BASAL SPRAYS, AND FOR 
FRILL AND STUMP TREATMENTS 

Acid Content 
of Herbicide1 

(Pounds per Gallon) 

2.0 
2.6 
3.3 
4.0 

Amount of herbicide to mix 
with 1 gallon of 0112 

Table- Fluld 

~ °ioces 1~r 
16 8 1.0 
12 6 0.8 
10 5 0.6 

Pints 
--o.sr 

0.50 
DAD 
0.32 

12,4,5-T or 2,4-D 
2The amounts shown contaln about 0.16 pounds of acid. 

killer" mix ture of the same concentration and those 
that require 2,4,5-T can be killed with "brush killer" 
by doubling the concentration. The proper concen
tration of 2,4,5-Tor 2,4-D for basal bark spray is 0.16 
pounds of a id per gallon of oil. Any light oil such as 
kerosene or fuel oil is a sa tis factory carrier. Heavier 
oils such as used crankcase oil should not be used. The 
amounts of commercial 2,4,5-Tor 2,4-D ester to mix 
with 1 gallon of oil are li sted in Table 3. 
How Much Spray To Use 

The number of trees that can be basal sprayed per 
ga ll on of so l ution depends on the diameter of the 
trees. One gall on of soluti on wi ll adequately treat up 
to 150 diameter in hes. Thus, 1 gall on of sol ution will 
treat up to 150 one-inch trees, 75 two-inch trees, 50 
thr e-inch trees , or 35 four-inch trees. 
How To Apply Basal Sprays 

Spray the lower 6 to 12 inches of trunk on all sides 
until some solu tion flows down the bark inro the soil. 
Hold the nozzle close to the tree and direct the spray 
against the bark so the oi l gets inro all the cracks and 
crevices. Nozzles producing a narrow spray angle or 
cone are preferred be ause a wide angle spray is harder 
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be cut close to the ground. A "V" shaped stump surface 
will help hold ammate crystals in place. 



at the base. Large trees can be frilled more easily than 
they can be chopped down. Frilling large trees before 
spraying saves chemical and gives better results than 
basal spraying alone. Trees up to about 4 inches in 
basal diameter can be cut off about as easily as they 
can be frilled and can be killed by basal sprays about 
as effectively as by stump treatments. For trees of this 
size the choice between basal spray and stump treat
ments depends on whether or not it is desirable to 
chop the trees down and take out the tops. 
Which Herbicide To Use 

(1) Oil solutions of2,4,5-T or 2,4-D esters con
taining 0.16 pounds of acid per gallon of oil. (Table 
1 and Table 3). 

(2) Ammate-(a) for frill or stump use 4 pounds 
(4 pints) of ammate crystals per gallon of water; (b) 
for stump only use ammate crystals placed on the top of 
the stump at the rate of 1 teaspoonful per inch of 
stump diameter. 
How Much Herbicide To Use 

Wet the cut surfaces and fill frill with as much 
solution as it will hold. Spray stumps thoroughly to 
ground line. One gallon of solution should treat up 
to 400 diameter inches. 
How To Make Frill and Stump Treatments 

Single hack frills completely encircling the tree 
at the lowest practical height are recommended (Fig. 
6). If trees are cut as in Figure 7, the stump height 
should not be much greater than its diameter. Apply 
chemical to the frill or stump as soon as possible after 
chopping. The oil solutions of2,4,5-T or 2,4-D can be 
applied with a sprayer. Since ammate solutions are cor
rosive and will soon ruin the ordinary sprayer it is bet
ter to apply them with a cheap I-gallon can fitted with 
a pouring spout (Fig. 4). All cut surfaces should be 
wet thoroughly and the frill filled to overflowing. 
When To Make Frill and Stump Treatments 

The most effective period for frill and stump 
treatments is in the late spring and early summer, but 
good results can be obtained throughout the year. 
Precautions with Frill and Stump Treatments 

If2,4,5-T or 2,4-D is used, be sure it is an "ester" 
type and apply it in oil. If ammate is used in spray 
equipment the sprayers should be thoroughly cleaned 
immediately after each use. 

PRACTICAL CONSIDERATIONS 
In appraising the results of chemical treatments 

on woody plants remember that herbicides are tools 
and not magic wands. If properly applied, herbicides 
will kill a high percentage of the treated plants. But 
some follow-up work is almost always necessary on 

any area where complete removal of the woody plants 
is the objective. 

To be effective, the chemical control method must 
fit the job. The herbicide must be toxic to the species 
treated and the application method must be suitable 
for the size of plant. All herbicides do not behave a
like, nor do all species nor all sizes of the same species. 

Many Missouri oaks and hickories sprout mainly 
from the stem, at or near the ground line. The ability 
of some of these species to sprout usually decreases as 
the trees grow older and larger. For example, peel 
girdling will kill the roots of about 90 percent of all 
blackjack oaks larger than 10 inches in diameter but 
only 30 percent of those less than 2 inches in diameter. 
Most oak trees larger than 10 inches in diameter will 
produce weak, short-lived sprouts or none at all if 
girdled in June. On such trees herbicides hasten the 
kill but are not necessary. 

Sassafras, persimmon, willow, sumac, elm, cotton
wood, and black locust are common woody species that 
sprout both from the stem and from the roots. Sprouts 
may appear on or near the stumps or on roots several 
feet away. Root-sprouting species usually are more 
difficult to control than those that sprout only from 
the stems. Some root-sprouting species retain their 
ability to sprout much longer than do the oaks and, 
if cut or girdled, sprout vigorously even after they have 
reached diameters of 12 inches or more. Chemical 
control methods are needed to kill even the large trees 
of many root-sprouting species. 

To avoid damage to sensitive crop or garden 
plants, avoid using foliage sprays of 2,4,5-T or 2,4-D 
close to the crop or garden during the growing season. 
Areas of brush adjacent to cotton fields or garden plots 
can be treated with 2,4,5-T or 2,4-D during the dor
mant season or with ammate during the growing sea
son. Likewise brush in grass-legume pastures may be 
treated in the dormant season to avoid damage to the 
legumes. 

Remember that extremely weak solutions of 
2,4,5-T and 2,4-D can damage or kill sensitive crop or 
garden plants and there is no practical cleaning meth
od that will positively remove all traces of "brush kill
er" from the tank, lines, hoses, and nozzles of the 
sprayer. The only safe rule is-don't use your brush 
sprayer to kill bugs in the garden or orchard. 

Buy 2,4,5-T and 2,4-D "brush killers" according 
to the cost per pound of 2,4,5-T or 2,4-D. Don't buy 
the mixture with the lowest cost per gallon unless it 
also has the lowest price per pound of acid. For general 
use be sure that you get an ester type formulation. Ester 
formulations can be used either in water or in oil. 
Most of the salt and amine forms cannot be used satis
factorily in oil. 
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The success of chemical treatments on woody 
plants should not be judged by immediate appearances 
such as the drying of leaves and small twigs. Final 
results should be based on root kill which will not be 
apparent until a year or more after treatment. If 
sprouts seem discouragingly thick after chemicals are 
applied remember that without chemical treatment 
they would have been both bigger and thicker. 

Controlling the weed trees or brush is only part of 
the job. The farmer may have to add lime and fertilizer 
and plant grass or the forester may have to plant crop 
trees. Good range, pasture, or crop-land management 
is essential on cleared lands. Without good manage
ment the brush may be replaced by worthless weeds 
and low-value grasses or the land may be left bare. 

GENERAL RECOMMENDATIONS FOR CONTROLLING WOODY PLANTS 
OF DIFFERENT SIZES 

Size of 
Plant 

Less than 
6 .feet tall 

6 feet tall 
to 4 inches 
diameter at 
base 

4-10 inches 
diameter at 
base 

Larger than 
10 inches 
diameter at 
base 

Treatment1 

Foliage 
spray 

Basal bark 
spray or 
stump 

Stump only 

Low frill 
or stump 

Frill 

Herbicide Carrier 
2,4,5-T 

or 2,4-D Ammate Water Oil 

x X 
X X 

X X 

X X 

X X 

X X 

X X 

X X 

Concentration 
{Pounds per 

Gallon)2 

0.025 

1. 

0.16 

4. 3 

0.16 

4. 

0.16 

4. 

1 All these treatments except the foliage spray may be made at any time 
during the year. The foliage spray treatment should be made in late 
spring or early summer. 

2See tables 2 and 3 for amounts of commercial 2,4,5-T or 2,4-D to use to 
get amount of acid indicated here. 

3 Ammate crystals, applied at the rate of one teaspoon per inch of stump 
diameter, are also very effective. 

This project is financed in part 
by 

DIVISION OF FORESTRY 
MISSOURI CONSERVATION COMMISSION 

The success of chemical treatments on woody 
plants should not be judged by immediate appearances 
such as the drying of leaves and small twigs. Final 
results should be based on root kill which will not be 
apparent until a year or more after treatment. If 
sprouts seem discouragingly thick after chemicals are 
applied remember that without chemical treatment 
they would have been both bigger and thicker. 

Controlling the weed trees or brush is only part of 
the job. The farmer may have to add lime and fertilizer 
and plant grass or the forester may have to plant crop 
trees. Good range, pasture, or crop-land management 
is essential on cleared lands. Without good manage
ment the brush may be replaced by worthless weeds 
and low-value grasses or the land may be left bare. 

GENERAL RECOMMENDATIONS FOR CONTROLLING WOODY PLANTS 
OF DIFFERENT SIZES 

Size of 
Plant 

Less than 
6 .feet tall 

6 feet tall 
to 4 inches 
diameter at 
base 

4-10 inches 
diameter at 
base 

Larger than 
10 inches 
diameter at 
base 

Treatment1 

Foliage 
spray 

Basal bark 
spray or 
stump 

Stump only 

Low frill 
or stump 

Frill 

Herbicide Carrier 
2,4,5-T 

or 2,4-D Ammate Water Oil 

x X 
X X 

X X 

X X 

X X 

X X 

X X 

X X 

Concentration 
{Pounds per 

Gallon)2 

0.025 

1. 

0.16 

4. 3 

0.16 

4. 

0.16 

4. 

1 All these treatments except the foliage spray may be made at any time 
during the year. The foliage spray treatment should be made in late 
spring or early summer. 

2See tables 2 and 3 for amounts of commercial 2,4,5-T or 2,4-D to use to 
get amount of acid indicated here. 

3 Ammate crystals, applied at the rate of one teaspoon per inch of stump 
diameter, are also very effective. 

This project is financed in part 
by 

DIVISION OF FORESTRY 
MISSOURI CONSERVATION COMMISSION 
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