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Early Season Control
In the higher elevations of Ari-

zona, the control of early season in-
sects is of paramount importance.
This early season control, especially
for thrips and aphids, assures an
early set and earlier maturity of
bolls. It is a "must" in the higher
elevations.

In the lower elevations, the con-
trol of thrips and aphids along with
beet armyworms, darkling ground
beetles, and cutworms should be
practiced if the insects are present.
This allows early setting of fruit
and thereby helps prevent rank
growth of the cotton plant.

Early c o n t r o l aids maturity
which is good for pink bollworm
control.

Seed Corn Maggots
Chewing Insects

The seed corn maggot sometimes
injures cotton in the seedling stage.
It is best to treat seed if a history of
this insect is present in your fields.

Control
To treat seed use 2% ounces of 75

percent wettable lindane powder
per 80 pounds of seed. Be sure it is
thoroughly mixed. Or you may use
3.2 ounces of actual chlordane to
30 pounds of seed.

Another control is 1.6 ounces of
dieldrin to 80 pounds of seed mixed
in a slurry treatment.

Best results are secured when
this is mixed with a fungicide.
Treat only at planting time. See
your County Agricultural Agent
for specific details of seed treat-
ment.

Cutworms
Chewing Insects

S e v e r a l species of cutworms
sometimes attack cotton seedlings.
This is especially true where cot-
ton follows alfalfa, grain, or veg-
etables.

Control
A toxaphene spray used at the

rate of 2 pounds of technical toxa-
phene plus 1 pound of DDT in 7
gallons of water is very effective.
Apply with g r o u n d equipment
when injury starts to appear. Many
times a preventive spray is needed
where a cutworm history is known.

Darkling Ground Beetles
Chewing Insects

Darkling ground beetles are in-
jurious some seasons, especially
when cotton follows alfalfa or
grain.

Start control of darkling beetles
when they start reducing the stand.

Control
Use % pound of technical diel-

drin as a spray in seven gallons of
water. Apply only with ground
sprayer. You may also use a 0.5
pound of technical Heptachlor in
7 gallons of water.

Thrips
Rasping and Piercing Mouth Parts

Thrips cause serious injury to
young seedling cotton plants. Not
all fields are infested, but when
thrips are present they can cause
serious injury. Cotton adjoining
alfalfa, weeds or small grains may
become heavily infested with mi-

— 6 —



grating thrips, especially at har-
vest time.

In the higher elevations, start
controls when cotton is in the 4-
leaf stage and continue at weekly
intervals until three applications
of the insecticides are made. This
may not be necessary where thimet
has been used.

In the lower elevations, control
thrips when an average of one
thrips per plant is present on seed-
ling plants.

Control
A 10 percent toxaphene dust plus

40 percent sulfur at 15 pounds per
acre is good. As a spray, use 1.5
pounds of technical toxaphene per
acre.

A 5 percent malathion dust ap-
plied at 15 pounds per acre is also
good. As a spray, use 1 pound of
technical malathion in 7 gallons of
water.

Or use dieldrin 2.5 percent dust
at the rate of 15 pounds per acre.
As a spray, use % pound of tech-
nical dieldrin per acre in 7 gallons
of water.

Or a 2.5 percent heptachlor dust
at the rate of 15 pounds per acre.
As a spray use O.5 pound of tech-
nical heptachlor in 7 gallons of wa-
ter per acre.

Applications are more effective
with ground equipment than with
airplanes.

Thimet has been used by many
farmers. Some good controls were
secured for thrips and especially
aphids up to six weeks from day
of planting. For best results have
a good seed bed and plant when
weather is warm. Thimet treated
seed sometimes showed a reduc-

tion in stand when weather was
cool or adverse, while applications
of thimet granules showed no re-
duction in the stand.

Thimet is very poisonous and
should be used only when you are
willing to follow the directions as
written on the container.

Aphids
Sucking Insects

The cowpe/a aphid sometimes
causes severe injury to seedling
cotton plants.

Controls
Controls on seedling plants usual-

ly in the higher elevations are ac-
complished with either a malathion
or BHC spray or dust. Use a 5 per-
cent malathion dust or 2 percent
BHC dust at 15 pounds per acre. As
a spray use 0.5 pound technical
malathion or 0.5 pound gamma iso-
mer BHC in 7 gallons of water per
acre.

Beet Armyworms
Chewing Insects

The beet armyworm feeds on the
cotton plant when it is in the seed-
ling stage, and in some instances
may partially destroy the crop.

Beet armyworms are not injuri-
ous every year, as parasites and
predators usually keep them under
control.

Start control of beet armyworms
when they are reducing the cotton
stand in injurious proportions. For
contro] on mid and late season cot-
ton see additional discussion on
page 12.
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Control
1959 results showed sprays to be

more effective than dusts. Use tox-
aphene, DDT, 4-2 mixture at a rate
of % gallon per acre, which is
equivalent to 3 pounds of technical
toxaphene and 1% pounds of DDT.

Other controls include 15 percent
toxaphene plus 5 percent DDT and
40 percent sulfur dust at 10 pounds
per acre, 2.5 percent dieldrin, 10
percent DDT dust mixture, or %
pound dieldrin and 1 pound DDT
in 7 gallons of water as spray.

A 2 percent BHC dust also is
effective with ground equipment;
also 0.5 pound heptachlor in 7 gal-
lons of water.

Leaf Miners
Chewing Insects

Leaf miners have appeared in
rather large numbers in some fields
in recent seasons. The greatest in-
jury has been on small plants. How-
ever, some injury has occurred to
plants late in the season from the
serpentine leaf miner.

Leaf miners occur only on cotton
that is being stressed.

Use controls only when severe
injury is being caused to seedlings.

Control
Best controls have been secured

with a 2 percent parathion dust
applied with ground equipment at
30 pounds per acre, or a spray of
0.5 to 0.75 pound of technical para*
thion in 10 gallons of water per
acre.

Midseason and Late Season Control
Lygus Bugs
Black Fleahoppers
Cotton Fleahoppers
Superb Plant- Bug
Sucking Insects

Lygus bugs, black fleahoppers,
superb plant bugs and cotton flea-
hoppers are among the most im-
portant sucking insect pests of cot-
ton. They feed on squares and small
bolls of the cotton plant.

Injury by the superb plant bug
is found primarily in the higher
elevation counties of the state.

Start control applications when
5 to 6 Lygus, black fleahopper

and/or superb plant bugs are found
in the bug net after making 100
sweepings over the tops of the cot-
ton plants. Make these counts at
several places in the field. One
method is to make one count each
at five different points in a field.

Another good method early in
the season is to examine plants for
small black or brown blasted
squares. If Lygus, black fleahop-
pers, or cotton fleahoppers are pres-
ent these blasted squares will be
present in great numbers. These
squares can be picked up in a bug
net. These blasted squares indicate
that an application of an insecticide
should be made at least twice.



Later in the season, after July
15, punctured squares just prior to
blooming are also a very good in-
dication that Lygus bugs or black
fleahoppers are causing injury. Ex-
amine or pull off and examine 25
squares at a point from several
plants. If as many as 5 per 25 are
punctured, multiply by 4 and you
have a 20 percent infestation. When
this count is present, controls are
needed at once. Counts should be
made in at least five spots in a
field.

In normally growing cotton up
to 41/2 feet high, 50 sweeps of the
insect net may be made at a point.
If the cotton is tall and rank, 25
sweeps of the insect net may be
made. Always base your count on
100 sweepings of the net.

Make all sweepings early in the
morning or late evenings. After
sweeping, look for damage caused
by these insects.

When cotton fleahoppers alone
are present, start controls when
you have 16 to 20 of the insects per
100 sweepings.

Control
Use a mixture of 15 percent toxa-

phene, 5 percent DDT and a high
percentage of 325-mesh conditioned
sulfur applied at the rate of 20 to
30 pounds per acre.

In spray form use 4 pounds of
technical toxaphene plus 2 pounds
of technical DDT in 7 gallons of
water per acre.

A dust mixture of 10 percent
DDT plus 2 percent dieldrin plus
40 percent sulfur gives good con-
trol. A spray of 2 pounds of DDT
plus % pound of technical dieldrin
in 7 gallons of water also is effec-
tive.

A 5 percent malathion, plus 10
percent DDT, plus 40 percent sulfur
dust mixture or 1 pound technical
malathion, plus 2 pounds of tech-
nical DDT in 7 gallons of water is
effective.

A dust mixture of 1% percent
endrin plus 1% percnt methyl para-
thion plus 40 percent sulfur or a
dibrom spray of 1 pound of dibrom
plus 2 pounds of DDT in 7 gallons
of water also looked good.

One pound of Dylox plus 2
pounds of DDT in a spray with 7
gallons of water was also effective,
as was 1 pound of Trithion plus 2.5
pounds of DDT in 7 gallons of wa-
ter per acre.

Remember that one application
seldom does much good. At least
two applications are needed and
usually three are needed to give
best results. Early control of Ly-
gus at 7 to 10 day intervals will
help control the pink bollworm if
it is present.

Bollworms
Chewing Insects

The bollworm feeds on squares,
blooms, and bolls of the cotton
plant. (See photo, page 10.)

Start control of bollworms (and
other chewing insects) when they
start appearing in the growing tips
of the cotton plant. Eggs are laid
on the tender growing tips, where
very small worms hatch. The worm
eats its egg shell before feeding on
the plant, squares, and bolls. Also,
bollworm eggs are laid on lower
portion of the plants.

Bollworms must be controlled
when the small worms first appear
on the cotton plant.

9





Control
Delay control for the cabbage

looper until ragging of leaves oc-
curs since a virus may give control.
Use a spray of 3 pounds of technical
toxaphene plus 1.0 pound DDT plus
0.5 pound parathion or a mixture
of 0.4 pound of endrin plus 0.5
pound of methyl parathion in 7
gallons of water per acre.

A dust mixture of 15 percent
toxaphene plus 5 percent DDT plus
2 percent parathion or a mixture
of 1.5 percent endrin plus 1.5 per-
cent methyl parathion plus 40 per-
cent sulfur can be used at the rate
of 30 pounds per acre.

A spray of 1.5 pounds of technical
Dylox plus 2 pounds DDT in 7 gal-
lons of water is also effective.

None of the above materials will
give over 75 percent control of
loopers, but r educ t ion of looper
population will often allow a virus
to control the loopers before any
severe damage can be done.

Cotton Leaf Perforators
Chewing Insects

The cotton leaf perforator causes
injury to planted cotton in mid-to-
late season.

Eggs hatch into small leaf min-
ers that feed within the leaf tissues
for a very short period of time. On
emerging from the leaf tissue, the
small larvae feed for Wz days, then
spin horseshoe webs where they
remain for 2 days. The larvae feed
from the web area for 2 more days
and then pupate.

Due to its habits of feeding for
only short periods, the cotton leaf
perforator is difficult to control.

Control
Start control when under side of

the leaf surface shows extensive
feeding injury. Time applications
so that they are made when a ma-
jority of the larvae are feeding,
and not at the common "horseshoe
web" stage.

Heavy infestation of the perfora-
tor will stunt the growth of cotton.

Use a spray of 4 pounds of tech-
nical toxaphene plus 2.0 pounds of
technical DDT, a spray of 1 pound
of technical malathion plus 1 pound
of technical DDT, or a spray of 0.4
pound technical endrin plus 0.5 of
methyl parathion per acre. Each
material should be applied in 7 gal-
lons of water.

A dust mixture of 5 percent mala-
thion dust plus 10 percent DDT
plus 40 percent sulfur when applied
at 30 to 40 pounds per acre is effec-
tive. A dust mixture of 15 percent
toxaphene plus 5 percent DDT plus
40 percent sulfur is also effective
at 30 to 40 pounds per acre.

A 7V2 percent Sevin dust plus 40
percent sulfur is also effective.

Sprays of Dibrom, 1 pound plus
2 pounds of DDT, or Dylox 1%
pounds plus 2 pounds of DDT, or
1 pound of Trithion plus 2Vz pounds
of DDT, or 1 pound of technical
Dilan in 7 gallons of water are also
effective.

Leaf Rollers
Chewing Insects

The leaf roller seems to be on
;he increase in the state.

Control
The control of the leaf roller is

best accomplished by proper tim-
ing, and by heavy poundages of the
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insecticide being used. Start con-
trols when sweepings of a bug net
show an average of one leaf roller
moth per sweep.

Early in the season a dust of
either 10 percent DDT, or 15 per-
cent toxaphene plus 5 percent DDT,
with a high percentage of 325-mesh
conditioned sulfur will give con-
trol. Either dust should be applied
at 20 pounds per acre.

Some growers have used a 2 per-
cent parathion with good results.

The leaf roller is difficult to con-
trol. One application of an insecti-
cide will not control this insect.
Three applications are necessary
for control when worms are pres-
ent in great numbers.

Salt Marsh Caterpillars
Chewing Insects

The salt marsh caterpillar, also
known as "woolly worm" may
cause some injury to cotton.

Start control of salt marsh cater-
pillars in August and September
when white leaf flags appear on
several plants over the field. Be
sure that you control them with the
recommended insecticides at once.

Control
Sprays containing 0.4 pound of

technical endrin plus 0.5 pound
technical methyl parathion, or 1
pound Dibrom technical plus 2
pounds technical DDT, or 1 pound
technical Trithion plus 2.5 pounds
DDT, or 2 pounds technical Dylox
plus 2 pounds DDT in 7 gallons of
water are effective. A dust mixture
of 7% percent Sevin plus 40 per-
cent sulfur is also effective. A spray
of 0.7 pound of technical Dilan is
effective.

Beet Armyworms (late)
In 1959 where fields were dusted

several times with straight DDT
and sulfur the beet armyworm in-
festation developed very destruc-
tive populations. Research showed
that when the population levels
were at such stage that the worms
were feeding on terminals, squares,
blooms and bolls similar to cotton
bollworm.

Control
The following sprays applied by

air were effective: 1.5 pounds of
Dylox plus 2 pounds of DDT; or 0.5
pound technical Dibrom plus 0.4
pound technical endrin; or 0.9
pound Dilan plus 0.3 pound endrin
—all in 7 gallons of water per acre.

Dusts did not give commercial
control of these infestations. Two
to three applications are needed
when heavy infestations present on
older cotton. If the infestation is
primarily on leaves the infestations
can be controlled effectively with
these sprays.

Pink Bollworms
Chewing Insects

Farmers in regions where the
pink bollworm has been found
should get ready at once to combat
this insect.

Control
Follow these rules:

1. Pick cotton as clean as possi-
ble, since the larvae of pink boll-
worms feed in the seed.

2. If cattle or sheep are available,
the fields may be pastured rather
clean as a means of removing as
many bolls as possible.
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3. If you do not have livestock
to place in the fields, start cutting
the stalks with a good stalk cutter
of the rotary type as soon as har-
vesting is completed. Best results
have been secured with a six-blade
stalk cutter known as a shredder.

4. Next, plow your land. Best
results have been secured when the
plow is set to a depth of 12 inches
or more, so that it completely turns
over the soil. Repeated tests have
proved that worms buried that
deep are killed.

5. Follow this plowing with an
irrigation that will wet the soil to
a depth of 10 to 12 inches.

6. Control of other cotton pests
is a big help in the control of pink
bollworms.

IMPORTANT!
Under Regulation 7, Arizona

Agricultural and H o r t i c u l t u r a l
Commission Supplement No. 2, all
cotton fields must have stalks shred-
ded and plowed under to a depth
of 4 inchess or more prior to Feb-
ruary 15, 1960 in Cochise County,
Graham, Greenlee, Santa Cruz and
Pima counties.

Supplement No. 3 states that in
Maricopa and Pinal counties, all
cotton must be plowed by January
20.

Regulation No. 4 to amendment
No. 2 states that no stub, soca or
volunteer cotton shall be allowed
to grow within the state of Arizona
in 1960.

Supplement No. 4 states that in
areas below 2000 feet elevation in-
cluding the counties of Maricopa
and Pinal, long and short staple cot-
ton cannot be planted before April
1, 1960. Above 2000 feet elevation,

including the counties of Graham,
Greenlee, Cochise, Pima, Santa
Cruz and Yavapai, no long staple
can be planted before April 1, and
no short staple before April 1,
1960.

(See Agricultural Extension Cir-
cular 274 entitled "The Pink Boll-
worms in Arizona," for more infor-
mation on Pink Bollworm.)

Spider Mites
Several species of spider mites

(not true insects) may appear in
cotton fields in great numbers dur-
ing 1960.

Control spider mites when infes-
tations are found in several points
in a field.

Control
Demeton spray at the rate of 3

to 4 ounces of technical material
in 7 gallons of water per acre is an
effective control for non-resistant
mites.

A 3 percent aramite dust, or a
spray of 1 to 1% pints of 25 per-
cent aramite in 7 gallons of water
per acre also may be used. Do not
spray after cotton opens.

Kelthane 3 percent dust at 40
pounds per acre, or 1 pound of tech-
nical Kalthane in 7 gallons of wa-
ter per acre may be used. Ground
applications are more effective than
applications by airplane.

In some areas, mites have been
found to be resistant to organic
phosphates. In the resistant areas
Aramite gives best control, but
more than one application is nec-
essary. Sprays containing 1 pound
of Tedion, or 1 pound of Kalthane
in 7 gallons of water per acre, ap-
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plied by ground equipment have
given good control of mites in such
areas.

Stink Bugs
Sucking Insects

Stink bugs often move into cot-
ton fields near the desert. If they
are controlled when first seen in
injurious number (2 to 3 per 100
sweeps of the bug net) very little
damage will occur. Stink bugs
cause spotted cotton since they suck
the juices from bolls. Many times
the yields are not reduced but the
quality is reduced along with the
income.

Control
Start controls when you catch

an average of 2 to 4 stink bugs per
100 sweeps of the bug net at five
different points in a field.

A dust of 2 percent gamma iso-
mer benzene hexachloride, 10 per-
cent DDT, and a high percentage
of 325-mesh conditioned sulfur will
give the best control of stink bugs.
Apply it at the rate of 30 pounds
per acre per application.

If a spray is used, be certain to
apply not less than 0.5 of a pound
of gamma isomer benzene hexa-
chloride per acre plus 2 pounds of
technical DDT.

Dieldrin in a 2 percent dust plus
10 percent DDT with 40 percent
sulfur when applied at 30 pounds
per acre, will give control. A diel-
drin spray containing % pound of
technical material plus 1 pound of
technical DDT per acre also is ef-
fective.

An alternate effective dust is a
15 percent toxaphene and 5 percent

DDT and sulfur mixture applied at
the rate of 30 pounds per acre.

A spray using 4 pounds of tech-
nical toxaphene plus 1 pound of
technical DDT in 7 gallons of water
also is effective.

Aphids (late)
The true cotton aphid, when ap-

pearing in mid to late season, may
reduce the quality of the cotton by
the presence of honeydew contami-
nating the lint. When aphids first
appear on late cotton or when any
bolls are open controls should start
at once.

Control
Use Demeton at the rate of 4

ounces or malathion 1 pound, plus
DDT 1 pound as sprays in 7 gallons
of water per acre. A dust contain-
ing 5 percent malathion plus 5 per-
cent DDT plus 40 percent sulfur
may also be used.

Cotton Leaf worm
The cotton leafworm at times be-

comes a serious pest in Greenlee,
Graham, Cochise, and parts of Pima
and Santa Cruz counties. If not
controlled it may destroy many
squares and defoliate plants, thus
reducing yields.

Control
Controls should be started when

insects appear rather uniformly
over the field.

Good results have been obtained
with a dust mixture of 15 percent
toxaphene and 5 percent DDT plus
40 percent sulfur applied at 30
pounds per acre. A dust mixture
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livestock, livestock crops, bees, or
dwellings nearby.

When applying insecticides by
airplane, be sure to do the follow-
ing.

1. Furnish competent flagmen
in the field.

2. Furnish one person at the
flying strip to insure proper load-
ing.

3. Have pre-arranged signals
with airplane and ground crew,
and flag the airplane out if the
insecticide is not being applied cor-
rectly and on the right fields.

4. Become familiar with the Ari-
zona Aircraft Applicators Law.

5. Destroy all containers imme-
diately after emptying.

To Airplane Applicators
Your job is to apply insecticides

under best weather conditions.
Know the hazards of the insecti-
cides you are applying.

Remember that you are working
for the farmer. The insecticide is
his. The crop is his. So make the
application under his direction and
not just the way you desire.

1. Have one man to assist the
farmer's worker at the loading
field.

2. Be sure to know the location
of the field and the insecticide you
are to apply.

3. Always follow the flagman.
Have pre-arranged signals and if
he flags to stop dusting or spray-
ing, follow his request. He is pay-
ing for the service you are giving.

4. Do not make swaths wider
than the power of your plane will
cover. Usually a swath by a 450
HP motored plane should not be
over 50 feet in width for dust, and
35 feet in width for sprays.

5. Become familiar with the Ari-
zona Aircraft-Applicators Law.

6. Destroy all containers imme-
diately after emptying.

7. As an airplane pilot or loader,
follow directions explicitly, espe-
cially when using phosphate insec-
ticides.

In many areas, the farmers and
applicators sign contracts. Crop
dusting or spraying is a business
proposition; So why not follow
business procedures?
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Progress Report on 1959 Research
With Some New Insecticides

Sfrobane
Strobane gave good control in

both sprays and dusts. In dusts, a
mixture of 20 percent strobane and
10 percent DDT at 30 pounds per
acre gave control of Lygus bugs,
black fleahoppers, bollworms and
cotton leaf perforators. A spray at
the rate of 4 pounds strobane plus
2 percent DDT per acre was equally
effective against the above insects.

Shell 4402
Shell 4402 at the rates of 30

pounds of a 1 percent dust or 0.4
pound per acre in a spray con-
trolled lygus bugs, black fleahop-
pers, cotton leaf perforators and
bollworms.

Korlone
One pound of Korlane plus 1

pound DDT per acre gave control
of Lygus bugs, black fleahoppers
and salt marsh caterpillars. Boll-
worms were also controlled by the
addition of DDT.

Dimethoate
Dimethoate at the rate of 1 pound

per acre in a spray gave effective
control of Lygus bugs, black flea-
hoppers and cotton leaf perforators.
It, however, did not control the salt
ma»sh caterpillar and induced a
bollworm infestation.

Methyl Trithion
Methyl trithion at the rate of 1

pound plus 1 pound DDT in a spray
controlled the Lygus bugs, black
fleahoppers and salt marsh cater-
pillars. This mixture also con-
trolled bollworms.

Diazanon
Diazanon at the rate of 1 pound

per acre controlled lygus bugs,
black fleahoppers and salt marsh
caterpillars. When used alone boll-
worm infestations developed which
were controlled by the addition of
1 pound of DDT.

Bacillus Thuringiensis
A dust containing 1 billion spores

per gram count was applied at the
rate of 50 pounds per acre and gave
excellent control of salt marsh cat-
erpillar. Another formulation con-
taining 3 billion spores per gram
and applied at 30 pounds per acre
was also effective. This material
is very slow acting as it requires
about seven days to reach max-
imum effectiveness.

Dilan
Dilan, when used as a spray con-

taining 1.25 pounds per acre gave
effective control of Lygus bugs. A
combination of 0.6 pound Dilan
plus 0.2 pound of endrin per acre
gave effective bollworm control.

Ted ion
Experiments showed that this

new material controls spider mites.
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