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Johnson Grass Control
By H. Fred Arlie' and E. H. Everson'

Johnson grass (Sorghum hale -
pense (L.) Pers.) is a serious
weed pest on much of the irri-
gated land in Arizona. It is a
perennial plant which spreads
by seeds and by underground
stems (rhizomes).

Johnson grass is especially dif-
ficult to eradicate, because its
seed may lie dormant in the soil
for years and then germinate
when conditions are favorable.
Further, its vigorous rhizomes
are found as deep as 30 inches
in the soil. Small pieces of these
underground stems can root and
produce new plants.

Methods for controlling John-
son grass vary, depending upon
whether the weed is found in a
field or along a ditch bank. To
control Johnson grass by any
method in either location, try to
(1) prevent the ripening and
scattering of seeds, (2) kill new
seedlings, (3) exhaust food re-
serves in the roots or dry out
existing rhizomes to kill them,
and (4) prevent the growth of
new rhizomes.

FIELD CONTROL
The first step in the control of

Johnson grass in the field is to
prevent its spread by seeds. This
can be done by cultivation, mow-
ing, hand -cutting, grazing, and
through the use of oils or other
herbicides.
'Plant Physiologist, Field Crops Re-
search Branch, Agricultural Re-
search Service, U.S. Department of
Agriculture.
Formerly Assistant Agronomist,
Agricultural Experiment Station,
University of Arizona.

The methods employed and
the time required to control
Johnson grass under Arizona
conditions depend upon previous
cropping history which may in-
fluence the depth of the rhizomes
and the density of the grass.

1. Johnson grass growing on
poorly cultivated cotton land de-
velops a deep root system with
large food reserves after "lay -
by" time. When established un-
der these conditions, this weed is
very difficult to control.

2. A Johnson grass sod that
has been closely grazed has a
very shallow root system with
little or no food reserves. Under
these conditions, Johnson grass
is comparatively easy to control.
These examples represent two
extreme conditions of rhizome
development. Many gradations
between these two types of de-
velopment exist.

CONTROL BY CULTIVATION
Because of the arid conditions

of Arizona, general infestations
of Johnson grass in irrigated
fields are most economically con -
trolled by bare summer fallow.
Starting about May 1, the land
should be plowed to a depth of
8 -12 inches, thus exposing the
rhizomes to the wind and sun.
This should be followed with
similar plowings at 5 or 6 week
intervals to exhaust and dry out
the Johnson grass rhizomes and
to kill any seedlings that may
appear. During the following
several years, it is important to
grow row crops so that seedlings
and other surviving plants may



be destroyed by cultivating or
hoeing.

A very dry soil should be
maintained throughout the en-
tire fallow period. A heavy rain
or an accidental leakage of irri-
gation water may make it neces-
sary to plow more frequently
(every three weeks) in order to
exhaust rhizomes and control
the Johnson grass plants. Never
permit regrowth to attain more
than 10 -12 inches in height.

CONTROL WITH CHEMICALS

Where scattered clumps of
Johnson grass occur in a field
after fallow or in a cultivated
cotton field, hand -hoeing or
treating with a soil sterilant is
recommended. The temporary
soil sterilant, sodium trichlora-
cetate (TCA) has been success-
ful in spot- treatment in cotton
fields. Treatment is by thor-
oughly wetting the Johnson
grass at the base of the plant
with a solution containing one
pound of TCA in each gallon of
water. Two ounces of a wetting
agent should be added to every
50 gallons of the mixture.

Good results also are obtained
by applying one pound of borate -
chlorate mixtures or one -half
pound of sodium chlorate per 25
square feet.

TCA, borates and chlorates are
soil sterilants that must enter
the root zone of the weed to be
most effective. Therefore, appli-
cations should be made just be-
fore an irrigation. In the treated
area some crop plants as well as
the Johnson grass will be killed
by the sterilants. When a borate -
chlorate combination or sodium
chlorate is used, injury will be

'Vatsol or Joy are satisfactory wet-
ting agents for this purpose.

noted for several years on sub-
sequent crops grown on the
treated area.

CROP ROTATIONS
FOR CONTROL

In any program designed to
control Johnson grass, a good ro-
tation of crops will help mini-
mize the losses caused by this
weed. Alternation of forage and
small grain with row crops is a
good insurance against the
build -up of any weed species to
the point where it is a serious
problem.

In Southern Arizona an excel -
lent crop rotation consists of
to 4 years of alfalfa followed by
2 years of cotton, which, in turn,
would be followed by 1 or 2
years of small grains. Any sum-
mer crop such as grain sorghum
or castor beans can be grown in-
stead of cotton in the rotation.

To control a heavy infestation
of Johnson grass, the summer
fallow period should be inserted
in the rotation following the first
year of small grain. Thus the
rotation would be as shown in
Figure 1.

A variation of this rotation
would be to pasture the Johnson
grass with sheep or cattle during
the summer after the first year
of small grains. The pasturing
prevents the Johnson grass from
developing a deep root system.
It also makes the grass less vigo-
rous. Pasturing would be fol-
lowed by a second small grain
crop and a summer fallow peri-
od just preceding the alfalfa.
Both rotations are effective since
Johnson grass is usually dor-
mant from December until about
the first week in April and does
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Figur I. -A good crop rotation for southern Arizona wherever Johnson grass is
a problem.

not compete with the small grain
crop.

Satisfactory control of John-
son grass may be accomplished
by growing alfalfa. The cutting
of the alfalfa 5 or 6 times per
season for 4 years materially re-
duces the stand of Johnson grass.

PASTURING FOR CONTROL
Geese have been used with

varying success for controlling
infestations of Johnson grass in
cotton fields. Best results are
obtained early in the season
when both the grass and cotton

are small and before the hottest
season. Under these conditions,
geese will graze the Johnson
grass and not the cotton.

The general recommendation
is 11/2 to 3 geese per acre, but the
necessary stocking rate will de-
pend upon the number of weeds
present. Enough geese must be
used to graze the Johnson grass
shoots as soon as they appear.
Grass 6 to 8 inches in height will
usually not be eaten. The geese
must be kept vigorous and
healthy. If they are losing body
weight, or if young geese fail to
make favorable growth, supple-
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USE OF OILS AND
OIL -WATER EMULSIONS

Among the materials tested in
recent experiments' in the Salt
River Valley were aromatic
weed oils, diesel fuel, oil -water
emulsions, diesel fuel fortified
with various phenol compounds,
and fortified oil -water emul-
sions. Several of the chemicals
tested gave excellent control of
Johnson grass in one or two sea-
sons.

The tests have shown that the
best results are obtained from
the use of undiluted aromatic
oils with repeat applications
made at intervals of approxi-
mately four weeks. It is not pos-
sible to make a general state-
ment regarding the number of
treatments or the volume of oil
required to kill a stand of grass.
These are dependent on the
vigor of the weed as well as on
soil moisture, soil fertility, and
soil type. Satisfactory control
has been obtained with as few as
four applications, while in other
instances nine treatments were
required. The amount of oil nec-
essary for control has ranged
from 500 to 725 gallons per acre.
Each situation must be judged as
an individual problem.

The first applications in an oil
spray program should be made
during the early spring, after
growth has started but prefer-
ably before the grass has at-
tained a height of 12 inches. At
this season, the root reserves are
at their lowest point, the plant

'Investigations conducted cooper-
atively by the Field Crops Research
Branch, Agricultural Research Serv-
ice, U.S. Department of Agriculture;
the Salt River Valley Water Users'
Association; and the Arizona Agri-
cultural Experiment Station.

being at the weakest stage in its
life cycle. Failure to get the pro-
gram under way at this time
adds to the final cost of control.
Late application allows the
Johnson grass time to replenish
its root reserves, thereby putting
it in a stronger position to re-
cover from future applications.
Also, because of additional leaf
surface, greater quantities of oil
are required to do a thorough
job.

Adequate coverage can be ob-
tained with 160 gallons of oil per
acre when the treatment is made
at the proper time. One acre is
equal to a ditchbank one mile
long and 81/3 feet wide. The vol-
ume suggested would be neces-
sary for a continuous and un-
broken stand of Johnson grass.
Where grass occurs in scattered
patches oil use would be de-
creased proportionately.

The first application of oil
rapidly destroys all visible
growth. However, new growth
soon makes its appearance and
in most instances this appears
equally as dense as the original
stand. This regrowth is discour-
aging and too often the spray
program is abandoned without
further effort.

Johnson grass is a capable
competitor and vigorously re-
sists control measures. This per-
sistence must be met with pain-
staking patience and a willing-
ness to make well- timed, follow -
up applications until all existing
roots are killed.

The second application usually
should be made about four
weeks following the first treat-
ment. Never allow the grass to
grow more than 12 inches tall.
If the grass is permitted to grow
beyond this stage, more oil is re-



Figure 3.- Johnson grass has been nearly eradicated on this ditch bank by
eight applications (a total of 577 gallons) of an aromatic weed oil
during one growing season. An untreated area, for comparison,
shows in the background.

quired for complete coverage.
Also plants will develop hard,
woody stems and are more capa-
ble of resisting the oils. The sec-
ond application also requires 160
gallons of oil for each acre of
Johnson grass under treatment.
The results of this application
are more pronounced and a def-
inite reduction in the amount of
regrowth will be evident.

Additional applications will be
necessary, their number varying
with the individual situation.
The most important factor is the
proper timing of retreatments.
The grass must never be allowed
to grow unchecked for long peri-
ods. As the grass population de-
creases, correspondingly lesser
volumes of oil are needed. Even-
tually only spot applications will

necessary with 20 gallons or
less per acre required for each
application in the clean -up work.

When spot -spraying Johnson
grass, the spray should be di-
rected at the base of the plant.
Top growth will eventually die
if enough oil is applied to kill
the rhizome.

At present there are numerous
petroleum products available as
weed killing oils; and the selec-
tion of the best material fre-
quently becomes confusing to
the user. A weed oil which meets
the following general specifica-
tions is very toxic to plant life.

A.P.I. Gravity:
Maximum 20 degrees

Initial Boiling Point:
Minimum 400 degrees F.

End Point:
Minimum 700 degrees F.
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Aromatics:
Minimum 65 percent

Interfacial Tension:
Minimum 5 dynes per centi-
meter.

After all existing Johnson
grass rhizomes have been de-
stroyed, the danger of reinfesta-
tion from seeds in the soil con-
tinues. Seedlings can be elimi-
nated rapidly and cheaply
through the use of oil -water
emulsions. If broad -leaved weeds
make their appearance, the ad-
dition of dinitro or pentachloro-
phenol fortifying materials is
desirable.

Because of the low cost per
gallon of oil -water emulsions,
these mixtures have found favor
with many farmers for the con-
trol of established stands of
Johnson grass. In most cases
they have not given satisfactory
results. There is a reason for
these failures. Only the oil in
an emulsion is capable of de-
stroying plant tissue. Water is
simply an extender and is added
to spread with a given quantity
of oil over a greater area. When
this is carried to extremes, the
emulsion merely gives a top kill
and little or no oil reaches the
rhizomes. The regenerative tis-
sue is not killed and no perma-
nent damage to the Johnson
grass is done.

The use of insufficient oil does
nothing more than to chemically
mow an area. If the practice is
carried on for long periods with
frequent applications, it is pos-
sible to control Johnson grass
through the depletion of root re-
serves. This procedure is a long-
time operation more costly than
a straight oil program where suf-
ficient oil is applied to penetrate
to the root crown.

USE OF OTHER CHEMICALS

Experimental applications of
sodium trichloroacetate (TCA)
indicate that this chemical may
be satisfactory for control of
Johnson grass growing on ditch -
banks. Although TCA causes
contact burning of the plant foli-
age, its most important action
results from absorption of the
chemical by the rhizomes of
Johnson grass. It is therefore
essential for the chemical to be
in contact with below- ground
plant parts. Rainfall or thorough
disking will improve the effec-
tiveness of TCA.

Applications of TCA should be
made during the latter part of
October or early November. Old
Johnson grass growth must first
be destroyed by mowing or oil-
ing and the TCA application
made to regrowth 10 to 12 inches
high. TCA is very effective un-
der normal Arizona conditions
when applied at a rate of 120
pounds (90% material) per acre.
This quantity dissolved in 160
gallons water insures complete
coverage. If normal winter pre-
cipitation is received, satisfac-
tory control of established plants
can be expected.

Although TCA has generally
been effective against Johnson
grass (exceptions occur when
winter is abnormally dry), it
does not control many of the
broad- leaved weeds such as
lambsquarters, mustard, or wild
lettuce. This chemical breaks
down quite rapidly or leaches
out of the soil. Seedling grasses
may therefore establish them-
selves during the summer fol-
lowing treatment. The broad-
leaved weeds and seedling
grasses can be effectively con-
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at 11/2 to 2 pounds per gallon of
water while the more soluble
sodium chlorate can be used at
2 to 2.5 pounds per gallon. The
use of an agitator while spray-
ing is recommended.

Accumulations of the salt from
sodium chlorate solutions on
clothing or organic matter great-
ly increase their flammability.
Avoid smoking or fire while
working with sodium chlorate.
Clothing worn during the spray-
ing operation should be washed
before being used again.

Recently a new material
chemically known as 2,2- dichlor-
propionic acid (Dalapon) has
given indications of being highly
poisonous (toxic) to Johnson
grass. Experimental applications
ranging from 20 to 40 pounds
per acre followed by spot treat-
ing of regrowth have produced
a high- degree kill of Johnson
grass growth on canal banks.

This material is also being
tested as a selective weed killer
in several Arizona crops.

SUMMARY

1. Johnson grass is a persist-
ent perennial weed with vigor-
ous rhizomes. IT CAN BE CON-
TROLLED.

2. Chemicals for weed control
should be used along with good
farming practices - and not in
place of them.

3. Any method of control
should first, prevent seed pro-
duction, and second, destroy the
rhizomes.

4. General infestations of
Johnson grass in irrigated fields
are best controlled by a dry
summer fallow.

5. A winter cereal crop, al-
f alf a, or green manure crop
should follow the fallow period.

6. Spot treatment of Johnson
grass in cultivated fields with
the following chemicals has been
successful: TCA, borate -chlorate

combinations, or sodium chlo-
rate.

7. Control of Johnson grass on
ditchbanks is possible in one to
two seasons using undiluted aro-
matic oils. The first application
should be made during the early
spring with repeat applications
being made at intervals of ap-
proximately four weeks.

8. Sodium trichloroacetate
(TCA) has proved very success-
ful in eliminating Johnson grass
on ditchbanks. For the best re-
sults, the application should be
made in late October before the
winter rains.

9. The use of soil sterìlants
such as borate -chlorate combina-
tions and sodium chlorate has
resulted in effective control of
Johnson grass and annual weeds
growing along the banks of lined
canals.
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TIME TABLE FOR
JOHNSON GRASS CONTROL

FIELD CONTROL:

Fallow Program
1. Spring -Shallow plow-

ing in early May
and

Summer -Intensive, pe-
riodic plowing through
May, June, July and
August at 5 -week
intervals.

Spot Treatment Program
1. Spring or Summer -

Spot treatment of
small patches of
Johnson grass with
soil sterilants

-or hand -hoeing.

DITCHBANK CONTROL:

Oil Spray Program
1. Spring -Make first appli-

cation of aromatic oil
before the Johnson

grass reaches a height
of 12 inches.

2. Spring, Summer & Fall -
Retreatments with oil
should be made at
intervals of approxi-
mately four weeks.
Do not let regrowth
reach a height of more
than 12 inches.

Sodium Trichloroacetate
(TCA) Program

1. Fall -Ditchbank applica-
tions to control John-
son grass should be
made during late
October or early
November.

Good Farm Practices -the key
to weed control- should be
used at all times.
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