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Grasshoppers are found in every
part of the United States, but seri-
ous outbreaks seldom develop east
of the Mississippi River; they occur
mostly in the western two-thirds of
the country.

Grasshoppers often severely dam-
age range grasses. They also con-
tribute to soil erosion and "dust-
bowl" conditions. Their feeding is
one of the principal reasons for loss
of productive grasslands in many of
the Western States.

Many cultivated crops are also
damaged by grasshoppers. When
range grass is scarce and outbreaks
are severe, grasshoppers often mi-
grate into and severely damage the
foliage of alfalfa, clover, corn, small
grains, tobacco, sugarbeets, cotton,
lettuce, potatoes, and fruit trees. In
fruit orchards, grasshoppers some-
times completely strip the leaves
and may kill young trees.

You can control grasshoppers by
applying insecticides. If your farm-
ing practices will permit, cultural
measures can be used to help keep
grasshoppers in check.
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SELECTING
INSECTICIDES

Insecticides differ widely in their
chemical properties. When selecting
an 'insecticide, be sure that it is best
suited fur your needs.

Insecticides from a group known
as chlorinated aryl hydrocarbons
are sometimes used for control of
grasshoppers. These insecticides are
very effective, but they can leave
residues on crops and pasture
forage. Toxaphene is one of this
group recommended to control
grasshoppers.

A second group, the orqamophos-
phates, includes diazinon, dime-
thoate, na'led, malathion, and
mevinphos. These are also highly
effective against grasshoppers and,
if properly used, do not leave harm-
ftil residues. However, their 'killing
properties do not last as long as the
chlorinated hydrocarbons.

A third group, the carbamates,
includes carbaryl, which is the most
widely known. Carbaryl givesade-
quate control of grasshoppers and

has a somewhat longer residual life
than the organophosphates.

APPLYING SPRAYS
Emulsifiable concentrates and

wettable powders can be obtained in
various strengths from insecticide
dealers.

The emulsifiable concentrates or
wettable powders should be mixed
with a sufficient amount of water to
insure that the spraying equipment
will deliver the desired amount of
active ingredient per acre.

Before applying a spray, read the
instructions that follow under "Dos-

" "A l' . P dages, pp icaiion. roce ures,"
and "Precautions."

Dosages
The accompanying guide shows

insecticides to apply for grasshop-
per control, the crops on which they
are recommended, dosages per acre,
and waiting periods between treat-
ment and harvest or feeding.

Use the low dosages to kill young
grasshoppers in short, dense, suc-
culent vegetation and on open
stands of taller growth where long-
continued killing action is not
essential.

Use up to the high dosages for
sprays when vegetation is tall and
dense, or when the grasshoppers are
adults.

The high dosages may be needed
also in the treatment of barrier
strips, or for late-season use when
vegetation is maturing, tempera-

DOSA.GE RECOMMENDA.TIONS

Dosages recommended in this
publication should not be expected
to cover all local conditions within
the many States where grasshopper
control is needed. They are offered
as a guide to help you solve your
own problems. If you are in doubt,
consult your county agricultural
agent or one of your Extension or
State entomologists.

tures are high, and grasshoppers are
fully grown.

Loio-colume Sp1'Oys.- You can
con~rol grasshoppers on range' "and
gram crops by applying as little as
8 fluid ounces of undiluted technica I
malathion (9.74 oz. of actual mala-
thion) pel' acre. Low-volume sprays
are more economical than emulsifi-
able concentrates, but to use them
successfully, your equipment must
be capable of dispensing the smaller
amounts. Both ground and ail'
equipment can be adapted to low-
volume spraying. To obtain propel'
dosages and thorough coveraae, b ,

yo~r equipment must be accurately
calibrated, and the sprays carefully
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The migratory grasshopper, "Melano-
plus sanguinipes," probably the
most widespread of all grasshopper
species.
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applied. (For more information
concerning equipment design for
low-volume spraying, consult your
local, State, or Federal pest control
official.)

Application Procedures

The recommended insecticides are
most eff~ctive when applied evenly,
at the right time, and in the right

GUIDE FOR SELECTING AND USING INSECTICIDES 1

Insecticide
Minimum number of days

from application to har-
vest, grazing, or feedinl

Amount of active
ingredient to apply
per acre (ounces)

Crops on which recommended

Carbaryl. _________ 8 to 16_________ Alfalfa, clover _________ o.
Corn o.
Range and pasture; ___ o.
Ungrazed areas ----
Apple, pear ___________ l.
Peach, aprlcot , _______ 3.
Cotton 2 o.
Sugarbeeta.c , , ________ 14.
Lettuee 14.

Diasinon 8 Alfalfa 0, grazing; 7, if
cut for hay.

Dimethoate 6 _ _ _ _ _ 4 to IL ________ Alfalfa - - - - - - 10.
Malathion '12 to 16 , Alfalfa, clover O.

Corn, ________________ 5.
Small grains _______ ___ 7.
Range and pasture; ___ o.
Ungrazed areas - - - - - - -
Apple, _______________ 3.
Pear _________________ l.
Peach, apricot., 7.
Cotton 2__ _ _ _ _ _ _ _ _ _ _ _ _ O.
Sugarbeets, ___________ 3.
Tobacco - - - - - -
Potatoes O.
Lettuce:

LeaL ____________ 14.
Head_ ___________ 7.

Alfalfa, elover _________ l.
Alfalfa 4.
Corn _________________ (5) .
Small grains (5).
Cotton 2__ _ _ _ _ _ _ _ _ _ _ _ _ (5).
Wheat at ptanttug.c.c..; 45.

Mevinphos • _
N alcd . _
Toxaphene 5 _

4 to 8 _
8 to 12 _
16 to 24 (in

water).

Phorate________________16 (granular)

I See "Precautions," p, 7.
2 rOh. cffectivc control on cotton, 1 to 2 pounds of carbaryl, 1 to 2 pounds of

rru; at ion, or 2.to 4 poun.ds of toxaphene may bc needed.
If your cqu~pmcnt wll~ apply low-volume dosages, see instructions for using S

ou.nces of technical mal!l-thlOn per a.cre, p. 3, and thc precautions, p. 8.
See p. 8 for precautions .on mevmphos.

5 See p. 8 for restrictions in feeding and grazing.
• Do not apply dimethoate during bloom or more than once per season on alfalfa.
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place_ They may be applied with
ground equipment or by aircraft.

Application equipment should be
carefully adjusted to give the de-
sired rate of output. Too much in-
secticide is wasteful, and it increases
the danger of harmful residues. Too
little insecticide is also wasteful, be-
cause it will not prevent crop losses,
Areas treated with less-than-effec-
tive dosages will need to be re-
treated if control is to be obtained.

If you use the insecticides in
the guide (p. 4) , follow this
procedure:

Determine the location of threat-
ening infestations of young grass-
hoppers in relation to the location
of your fields planted to crops. Look
along roadsides, canal banks and
field margins, in idle areas border-

ing cultivated fields, and in the
fields themselves.

Spray these places when the main
hatch is completed or when the
young grasshoppers begin to move
off the hatching grounds. This early
treatment will greatly reduce the
amount of acreage that otherwise
might have to be treated later.
Grasshoppers that damage row
crops usually hatch in field mar-
gins. Timely treatment of vegeta-
tion in these margins will destroy
the pests before they move into the
fields.

Alfalfa.- When an entire alfalfa
field is severely infested, it usually
is most economical to cut the alfalfa
and then apply an insecticide to pro-
tect the next cutting. Spray field
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Grasshoppers sometimes gather in swarms and migrate hundreds of miles.
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Grasshopper damage to tall corn. In severe outbreaks, stalks may be eaten
to the ground.

margins, ditchbanks, patches of
weeds, and uncut strips of alfalfa
where grasshoppers have concen-
trated.

Grasshoppers often hatch in large
numbers after the first crop has been
harvested. To control these insects,
spray the next crop before the new
growth is 6 inches high; this will
protect the new growth.

Olove1'.-Treat clover fields when
the grasshoppers are young. Care-
fully observe fields after treatment,
and make a second application if
necessary.

Oom.-To prevent grasshoppers
from damaging corn, spray the mar-
gins 0'£ cornfields and adjacent in-
fested small-grain fields or weed
patches when the small grains begin
to mature.

Ootton.-To protect cotton, spray
nearby wasteland from which grass-
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hoppers are migrating. If cotton
plants become infested, spray as
soon as you detect damage.

Fruit crops.-Spray the ground
cover and fence rows as soon as
grasshoppers become numerous and
before they migrate to the trees.

Small grains.-To protect small
grains, spray hatching areas when
the nymphs first appear. To prevent
damage to fall-seeded grain, spray
the field margins and as far into
the field as the grasshoppers have
moved, To protect the field margins,
apply phorate granules at fall seed-
ing of wheat to the outer 2 or 3 drill
widths of the field.

Sugal'beets, tobacco, lettuce, and
potatoes.-The most effective way
to control grasshoppers on these
crops is to treat hatching areas, in-
fested fence rows, idle land, and

:·1
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roadways adjoining the crops to de-
stroy grasshoppers before they
move into 'the fields.

Range and pasture.-More than
100 species of grasshoppers may be
found on range and pasture. Begin
sprays when hatching of the most
numerous species is completed, and
finish before the pests begin to lay
eggs.

Umqraeed areas.-Treatment of
wastelands, roadsides, and conser-
vation reserves is important to hold
down migrations. Protecting the
current year's.field crops and range
forage is not the sole aim of grass-
hopper control. If all infestations in
a neighborhood are reduced to less
than one grasshopper per square
yard, further control measures will
usually not be needed for several
years unless the fields become rein-
fested through migrations.

Precautions
Pesticides used improperly can

be injurious to man, animals, and

plants. Follow the directions and
heed all precautions on the labels.

Store pesticides in original con-
tainers under lock and key-out of
the reach of children and ani-
mals=-and away from food and
feed.

Apply pesticides so that they do
not endanger humans, livestock,
(TOPS, beneficial insects, fish, and
wildlife. Do not apply pesticides
when there is danger of drift, when
honey bees or other pollinating in-
sects are visiting plants, or in ways
that may contaminate water or leave
illegal residues.

Avoid prolonged inhalation of
pesticide sprays or dusts; wear pro-
tective clothing and equipment if
specified on the container.

If your hands become contami-
nated with a pesticide, do not eat
or drink until you have washed, In
case a pesticide is swallowed or gets
in the eyes, follow the first aid treat-
ment given on the label, and get
prompt medical attention. If a pes-
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Mist blower mounted on a truck for use in grasshopper control.
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ticide is spilled on your- skin or
clothing, remove clothing immedi-
ately and wash skin thoroughly.

Do not clean spray equipment or
dump excess spray material near
ponds, streams, or wells. Because it
is difficult to remove all traces of
herbicides from equipment, do not
use the same equipment for insecti-
cides or fungicides that you use for
herbicides.

Dispose of empty pesticide con-
tainers promptly. Have them buried
at a sanitary land-fill dump, or
crush and bury them in a level, iso-
lated place.

Mevinpho8.-Mevinphos is highly
toxic and may cause death if swal-
lowed, inhaled, or absorbed through
the skin. It should be applied only
by persons thoroughly familiar with
its hazards and who will assume full
responsibility for its safe use and
comply with all precautions on the
container label. When applying
mevinphos, wear a respirator of a
type that has been tested and found
satisfactory by the U.S. Department
of Agriculture. A list of acceptable
respiratory protecti ve devices is
available from the Chemical Co-
ordination Laboratory, Agricul-
tural Environmental Quality In-
stitute, Northeastern Region, Agri-
cultura 1 Research Service, Belts-
ville, Md. 20705.

Malathion.-Area-wide treatment
'~ith low-volume malathion may
kill bees ,. foraging on flowering
plants. GIve advance warning to
owners of apiaries in the areas to
be treated.
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Applying spray by airplane.

Toxaphene.-Do not graze dairy
animals or animals being finished
for slaughter in corn, grain, or cot-
ton fields treated with toxaphene.
Do not feed the animals forage, in-
cluding silage and gin waste, from
such fields. Do not use toxaphene
near lakes, streams, or ponds.

0(( I'b((}·y1.-Gi\·e ad vance notice
to beekeepers whose apia ries are
within or adjacent to areas to be
treated with carbaryl. The use of
carbaryl on fruit trees has been
associated with a rapid buildup of
spider mites and aph ids.

XOTE: Some States have restric-
tions on the use of certain pesti-
cides. Check your State and local
\'rgnlations.

CULTURAL PRACTICES
Grasshoppers, particularly those

that lay their eggs in fields planted
to crops, may be controlled to some
e~tent by tillage and seeding opera-
tions and by other cultural meas-
ures. Use these measures only if
they are consistent with approved

..

farming practices in your commu-
nity.

Cultural operations do not elimi-
nate the need for insecticides, but
they reduce the amount of chemicals
needed and make their application
easier.

Tillage
Working the soil kills grasshop-

pers in several ways. It can bury
their eggs so deep that young grass-
hoppers do not hatch. It can bring
the eggs to the surface where they
are destroyed 'by the drying action
of sun and wind. It is also a means
of discouraging egg laying, pre-
venting dispersal of the pests, and
forcing grasshoppers scattered over
It field to concentrate in a small area.

Proper tillage before eggs have
hatched often gives excellent con-
trol of light or threatening grain-
stubble infestations.

Fall tillage is preferable, but
spring tillage sometimes is just as
effective. Tillage right after har-
vest will make the soil unattractive
to egg laying, and will assist in de-
stroying eggs already laid.

In determining the time of tillage
and the implement to use, consider
not only grasshopper control but
also the tillage effect on soil drift,
weed control, and soil moisture.

Moldboard plowing, 5 or more
inches deep, followed by packing, is
the best method to prevent the
emergence of young grasshoppers in
areas where soils are heavy and soil
blowing is not a problem.

Shallow cultivation is less effec-
tive than moldboard plowing, but

it will destroy many of the eggs by
exposing them to sun and wind. The
one-way disk is the best implement
for this operation. The duck-foot
cultivator, the single or double har-
row, and the one-way disk harrow,
are satisfactory. "Blade" tillers
used in "stubble-mulch" farming
are less effective than the others.
Shallow cultivation is most effec-
tive during dry weather, when the
egg-drying effects of sun and wind
are greatest.

Grasshopper-infested grain stub-
ble that is to be summer-fallowed
should be worked before the eggs
hatch. If tillage is delayed until
after the young grasshoppers ap-
pear, it still can be used to prevent
them from moving to nearby crops.
This tillage can be accomplished by
cultivating a guard strip 3 rods
wide around the entire field. If the
strip is kept cleanly fallowed, the
young grasshoppers can usually be
held within the field for a week or
two. There may be time to com-
plete tillage operations before they
escape.

Tillage done after the establish-
ment of the guard strip should start
next to the strip and should extend
until only It small block of un-
worked stubble remains in the cen-
ter of the field. The grasshoppers
will then be concentrated in this
small area. They can be killed with
insecticide at much less expense
than would lx- required for spray-
ing tho entire field.

Do not plow or shallow-till large
tracts of sod or idle land to control
grasshoppers unless you intend to
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E -~quipment used to load airplane for low-volume application of spray.

seed or summer-fallow the land im-
mediately. Cultivation ruins such
land for pasture and makes it sub-
ject to soil blowing.

Seeding
In years when grasshoppers aro

abundant, plant small grains only
on fall- or spring-tilled land. or on
clean summer-fnllowerl land. Few
grasshoppers emerge from such
land.

Do not drill grain into henvily
infested, unworked stubble. You
will destroy only a few eggs by the
seeding process. 'Vhen the eggs
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hatch, the field will swarm w it h
young grasshoppers. Immediate
spraying oft he ent ire field will then
be necessary to save the crop.

Early spring seeding is impor-
tant in reducing grnsshoppC'r dam-
age. Early-seeded crops make con-
sideruble Il']'o\\·th before grasshop-
pers hatch. They withstand a 10110'er• to>

period of feeding than late-seeded
('raps. They gin' you a better op-
portunity to kill the grasshoppers
with chemicals.

~Yhen small grains are ripening.
ItY Illg gl':lsshoppen; freq lien t lv con-
gregate ill lure-seeded naps tl;at are

still green and succulent. Those
crops are often severely damaged
before the grasshoppers are noticed.
'VeIl-advanced crops are much less
attractiYe to the pests. Barley, oats,
and wheat that have headed can
wit hstand considerable defolia.tion
without serious reduction in yield
of grain.

Other Measures

Insecticides and proper tillage
and seeding are the best weapons
for fighting g-rasshoppers, but oc-
casionally you may be able to com-
bat the pests in other ways.

Regrassing Field Margins

W'eedy field margins, including
roadsides and fence rows, contain
more grasshopper eggs than other
habitats. Replacing broad-leaved
weeds wit h perennial grasses great-
ly reduces the number of grasshop-
pers in these locations. Crested
wheat grass can be used for this pur-
pose. It is easily and quickly estab-
lished and is less attractive for egg
laying than native grasses.

Elimination of weeds and preven-
tion of soil erosion are additional
benefits of grassed field margins. In-
creased farm returns derived from
the grass grown along otherwise un-
productive field margins may also
be of some importance.

Immune Crops

Some of the sorghums such as
sorgo and kafir, after reaching a
height of 8 to 10 inches, are prac-
tically immune to grasshopper at-
tack. They can be planted rather
late in the season to provide valu-
able feed for livestock.

Irrigation
When alfalfa and other legumes

are irrigated, large numbers of
grasshoppers are sometimes driven
to ditchbanks and other dry places
where they can be killed with spray
at slight expense. Flooding hay
meadows where grasshopper eggs
have recently hatched will destroy
many of the young grasshoppers.
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