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Dilution Spray Charts

Liquid Measure
1 GALLON 5 GALLONS 100 GALLONS

*4 teaspoonful 1 1/5 teaspoonfuls % pint
1 teaspoonful 1 3/5 tablespoonfuls 1 pint
2 teaspoonfuls 3 1/6 tablespoonfuls 1 quart
4 teaspoonfuls .6 1/3 tablespoonfuls % gallon
2*2 tablespoonfuls 2/5 pint 1 gallon
5 tablespoonfuls .4/5 pint 2 gallons
1/3 pint «1 3/5 pint 4 gallons
4/5 pint .4 pints 10 gallons

Dry Weight Wettable Powder
1 GALLON 5 GALLONS 100 GALLONS

1/6 ounce .3/4 ounce 1 pound
1/3 ounce 1 3/5 ounces 2 pounds
1/2 ounce 2 2/5 ounces 3 pounds
2/3 ounce 3 1/5 ounces 4 pounds
4/5 ounce .4 ounces 5 pounds
1 3/5 ounces 8 ounces 10 pounds
3 1/5 ounces .16 ounces 20 pounds
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CONTROL Garden insects
By J. N. Roney, Extension Entomologist

Arizona gardens supply fresh
vegetables for the family's food
needs, but control of garden insects
is necessary.

This circular is especially pre-
pared to assist home gardeners and
small truck farmers of Arizona in
preventing or reducing losses from
common garden insect pests. It is
a companion publication to Circular
130, "Arizona Home Gardening,"

available without cost at the Coun-
ty Agricultural Agent's office.

Good cultural practices are essen-
tial in gardening. Many times they
also will help to control insect
pests.

When using insecticides, be
sure to apply them according
to directions. A l w a y s take
proper care in handling these
materials.

Aphids, or Plant Lice
Aphids, or plant lice, are small

soft bodied globular shaped insects
that may be found in great num-
bers on cabbage, broccoli, peas,
tomatoes, potatoes, turnips, rad-
ishes, beets, melons and other vege-
tables. This insect is equipped with
a small hairlike beak. The aphid
pierces the stem or leaf of the plant
with its beak and sucks out the
plant juices. The plant then may
wilt and die.

Aphids may be of many colors.
They reproduce by giving birth to
their young. They reproduce very
rapidly and perfect controls are
necessary.

The winged forms are developed
when the aphids become crowded
on a leaf. The winged forms fly
to another leaf and start a new
colony.

Control
Aphids are controlled with both

dusts and sprays. For most home
gardens, use a spray of W2 tea-
spoonfuls of 40 percent nicotine
sulphate and an equal amount of
household ammonia to 1 gallon of
water. Fresh nicotine dusts are also
useful.

Aphid

7 x SIZE
GREEN, BLACK, BROWN, RED



A spray of rnalathion according
to directions also is effective.
Sprays and dusts of pyrethrum
and rotenone, especially in combi-
nation, give good results. Since
aphids have only sucking mouth
parts, the insecticides must be
sprayed or dusted on the insects.

At times, aphids or plant lice
may be destroyed by lady bugs,
lace wing flies, or small parasites
that deposit their eggs in the body
of the aphids and cause them to
turn a straw color. When this hap-
pens, control measures are not nec-
essary.

Leafhoppers
Leafhoppers are small sucking

insects that fold their wings like a
housetop when they come to rest
on the plants. They vary in color.
The young, or nymphs, are like the
adults except that they have no
wings.

Many of these insects are vectors,
or spreaders, of several virus
diseases of plants. They feed on
potatoes, sugar beets, peppers, to-
matoes, squash, cucumbers, canta-
loups, watermelons, eggplants and
other vegetables.
Control

Generally speaking a DDT dust
with or without sulphur will con-
trol leafhoppers on potatoes, sugar
b e e t s and peppers. Pyrethrum
sprays also are very effective for
control of leafhoppers on all crops
except tomatoes.

In growing tomatoes, insecticidial
control is of no value. Either plant
three plants in a hill and destroy
the infected plants, or cover all
plants with crates or cheesecloth
until tomatoes are the size of mar-
bles.

Leafhopper

A X SIZE
GREEN, BROWN. STRAW-

COLORED, ETC.

Worms or Larvae
There are several worms that

feed on either the stems or leaves
of vegetables or destroy the fruits
and blossoms. These include cab-
bage looper, imported cabbage

diamond back cabbage
cutworm, corn earworm

larva, tomato horn worm, squash
vine borer, and lesser corn stalk
borer. These worms are chewing
insects and the insecticide must be
sprayed or dusted on the plants.

worm
worm

Worms or larvae are one stage
in the life cycle of either a moth
or butterfly. The moths or butter-
flies deposit their eggs on plants.
Worms or larvae hatch from these
eggs. The worms feed on the plants
or fruits until they are grown. Then
they crawl into the soil, or remain
on the plant where they pupate,
or transform into the adult moth
or butterfly.
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Cabbage Looper and Imported
Cabbage Worm

Cabbage loopers feed on cabbage,
cauliflower, lettuce and other crops.
Control

Recent work has shown that good
controls may be secured with a dust
mixture of 25 percent toxaphene,
5 percent DDT and a carrier and
cryolite dust.

Some research workers have
found that 15 percent toxaphene
dust with a carrier is effective. A
2% percent dieldrin dust also has
looked very good. Dieldrin spray
at the rate of 2 to 4 ounces in 3 to
<t gallons of water also is effective.

When imported cabbage worms
and other worms are present, the
combination dust of toxaphene and
DDT will give best results.

None of these dusts or sprays
should be applied 30 days prior to

harvest. A rotenone spray or dust
is very effective and may be used
only a few days before harvest.

Cabbage Looper (above) and
Imported Cabbage Worm

ACTUAL SIZE
LIGHT GREEN AND

FUZZY GREEN

Corn Earworm
The corn earworm (also known

as the tomato fruit worm) causes
serious injury to sweet corn and
tomatoes. The corn earworm over-
winters in the pupal stage and
when the moths emerge they lay
their eggs on the fresh silks.

The eggs hatch small worms
which crawl down into ear and
feed on the kernels for 15 to 17
days. They then drop to the ground
and pupate in the soil. During the
summer, the adult moth emerges
in about two weeks. The last gene-
ration pupates and remains in the
soil all winter.
Control

Control the worm by placing
dust on the silks. Apply 5 percent

DDT dust with a puff-type duster
or with a small dauber-type brush.
If a duster is used, blow a puff on

Corn Earworm

1/2 SIZE
LIGHT GREEN TO BROWN



each silk end. If a brush is used,
daub a small amount on each silk
end.

Put on one application when the
silks first appear. Then apply a

second three days later, and a third,
three days after the second. If
dusts are applied according to these
directions, good results should be
secured.

Cutworms
There are several species of cut-

worms that feed on garden plants
in Arizona. The worms are a dirty
gray-green to almost black in color.
They live in soil and come out at
night and feed on the young tender
plants. They either cut off the
plants just above the ground level,
or eat on the plants in general.
Control

Poisoned baits may be used for
control. However, 10 percent DDT,
5 percent chlordane, 20 percent
toxaphene, or 5 percent heptachlor
dusts are very effective. Apply
these dusts just after transplanting
your plants, or where the cutworms
are feeding.

Also, you may place a small col-
lar around each transplanted plant.

These collars may be made of card-
board or heavy paper. Place about
1 inch in the soil and about 1%
inches or more above the soil and
around the plant.

Cutworm

ACTUAL SIZE
BROWN TO GRAYISH

Tomato Hornworm and Tomato Fruit Worm
The tomato horn worm is dis-

tinguished by the typical horn on
the abdominal end of the worm.
The tomato fruit worm is the same
worm as the corn earworm and has
a similar life cycle. The hornworm
is much larger than the fruit worm
and feeds primarily on the leaves
and stems of the plants.

When either worm is full grown,
it crawls into the soil and forms
a dark brown pupa. The hornworm
pupa is much larger than the fruit-
worm pupa. From these pupae
emerge one of the commonly called

Tomato Fruit Worm (left)
Tomato Horn Worm

and

1/2 SIZE
GREEN WITH WHITE MARKINGS
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humming bird moths, sphinx moths,
or tomato fruitworm moths.
Control

Hornworms are controlled with
10 percent DDT dust, or 50 percent
cryolite dust. Apply the materials
when the worms first appear. If

only one or two plants are infested,
the worms may be destroyed by
hand picking.

The tomato fruit worms may be
controlled with 10 percent DDT
dust. Apply when the worms first
appear.

Webworms
Webworms are small, shiny

worms that usually spin a web
around themselves and then feed
inside of the web. Several types of
webworms attack cabbage, beets,
cauliflower and other vegetables
from time to time. ̂

Control
Generally speaking, a dust of 5

percent DDT, 20 percent toxaphene,
or a combination of 15 percent
toxaphene, 5 percent heptachlor
dust and 5 percent DDT will give
good control. \

Squash Vine Borer
The squash vine borer is the

larval stage of a moth. The worm
feeds as a borer on the inside of
the stems of squash plants in cer-
tain parts of Arizona. The adult
moths deposit the eggs on the
plants where they hatch. The small
worm then bores into the stems of
the plant.
Control

Remove and destroy all infested
parts of the plants as soon as the
borer is observed. The borers work
then may be stopped by spraying
the base of the plants with a nico-
tine spray or dusting with a rote-
none dust. Be certain also to cover
the vines with soil beyond the point

of damage to stimulate new root
development.

Squash Vine Borer

1 I / 4 X SIZE
A WHITE GRUB

Blister Beetles
There are several different kinds

of beetles to be found feeding on
vegetables in Arizona. The injury
of the beetles can be seen by the

holes or portion of the plants that
they destroy.

A number of different types of
blister beetles feed on tomatoes,

— 7 —



potatoes, peppers, eggplants and
other vegetable plants. The blister
beetles are of various colors. Some
are solid colors while others are
striped or bi-colored.

The beetles usually appear in
great numbers. When they descend
upon a garden they may quickly
destroy the plants. The grubs of
blister beetles feed on grasshoppers
and often the grasshoppers and
blister beetles appear in injurious
numbers at the same time.
Control

These beetles were originally
controlled by placing a pile of
straw, or hay, in a field and driving
the beetles like sheep, into the pile,
then pouring kerosene on the pile
and burning it rather quickly. Re-
search now shows that a dust mix-
ture of 5 percent rotenone and sul-

phur will give good control.
Results also have been secured

with 50 percent cryolite-sulphur
dust, or a dust composed of 2 per-
cent pyrethrum. A 5 percent DDT
dust also has been very effective.

Blister Beetle

.....

i. J
j
I

y

ACTUAL SIZE
GRAY, BROWN, BLACK, AND

STRIPED

Flea Beetles
Several species of flea beetles at-

tack corn, cabbage, turnips, rad-
ishes, peppers, eggplants, beets and
tomatoes. The beetles vary from
very small to meduim in size. They
are all colors of the rainbow. Their
hind legs are equipped for jumping
quickly when approached. This is
where they get the name flea
beetle.

The beetles usually are present
in great numbers on the plants be-
ing attacked. Their injury will
appear as many small holes in the
leaves of the plants.

Control
As soon as the beetles appear,

dust with 10 percent DDT and con-
tinue at weekly intervals until they

are controlled. A 1 percent rotenone
dust is good to use if the edible
portion of the plants infested are
to be eaten within a few weeks.

Flea Beetle

8 X SIZE
BLUE METALLIC, BROWN,

OR BLACK
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Cucumber Beetles
Three different cucumber beetles

feed on leaves of cantaloup, water-
melons, honeydews, squash, cucum-
bers, beans, spinach and other veg-
etables. T h e s e are the striped,
spotted and belted c u c u m b e r
beetles. All three are usually a dark
to faint green, with black spots,
stripes, or belts on the wings of the
adults.

The adults lay their eggs in the
soil and the larvae sometimes feed
on the roots of various plants.
Control

The adults will feed on the leaves
of the stems and cause severe in-
jury if not controlled. On melon
and related crops, they cause severe
injury just as the p l a n t s come
through the soil. When this injury
is present, dusts must be applied
with ground machinery just as the
plants start to appear.

Use a 50 percent cryolite dust,

calcium arsenate, or 1 percent rote-
none dust. Apply the dusts with a
ground type duster. Research work-
ers have found that a DDT dust
may cause severe injury to young
plants. It also may cause spider
mites.

Striped or Spotted Cucumber
Beetle

5 X SIZE
GREEN OR BROWN, WITH

YELLOW STRIPES OR
BLACK SPOTS

Mexican Bean Beetles
The Mexican bean beetle causes

severe injury to pinto and other
beans in the higher elevations of
northern Arizona. In most in-
stances, they cause injury only in
gardens. In Chino Valley they are
appearing in commercial fields of
pinto beans.

The beetle is dark yellow or light
brown with black spots on its
wings. The adult beetle deposits a
mass of yellow elliptical shaped
eggs on the leaves. From these eggs
hatch little, yellow, fuzzy slugs.
Control

The slugs feed on the undersides
of the leaves. Therefore, the insec-

Mexican Bean Beetle

2 1 /2X SIZE
YELLOW, WITH BLACK SPOTS
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ticide must be applied to the por-
tion of the plant infested.

Good controls have been secured
with 50 percent cryolite dust, or a

1 percent rotenone dust. If sprays
are used, follow directions on the
container.

DDT does not kill this beetle.

Thrips
Thrips are very small, straw-

colored to almost black insects.
They have rasping mouth parts
which cause severe injury to toma-
toes, peppers, corn, onions, melons,
cabbage and other vegetables.

In some instances their injury is
very serious and they must be con-
trolled. They cause an injury to the
surface of leaves that appears as a
silvering.
Control

Good control of thrips has been
secured on most plants with a 10
percent DDT dust. A 10 percent
chlordane or 5 percent heptachlor

dust has
onions.

given good controls on

Thrips

10 X SIZE
BROWN TO BLACK

In many parts of Arizona, squash
bugs cause severe injury to all vari-
eties of squash as well as various
melon varieties. The adult bug,
equipped with sucking mouth parts,
is a dark brown color and larger
than most garden pests.

The adult deposits masses of
brown, elliptical shaped eggs on
the leaves. From these eggs hatch
the small gray nymphs or young.
They feed heavily on the plants by
sucking out the plant juices.
Control

If only a few plants are involved,

Squash Bugs
Squash Bug

1 1 / 2 X SIZE
BROWN TO BLACK
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remove the squash bugs by hand
picking and destroying. Some peo-
ple place a small board near the
plants at night. Early in the morn-
ing, the insects will be found hiding
under the board. It is easy then to

collect and destroy them.
Recent research has shown that

best control of squash bugs is se-
cured with a 20 percent sabadilla
dust. A 1 percent rotenone dust is
also verv effective at times.

Crickets
The common field cricket some-

times causes considerable damage
to many small garden plants. Crick-
ets will hide in cracks in the soil
during the day and come out and
feed at night.
Control

Usually a 10 percent chlordane
dust or a 5 percent heptachlor dust
will give good control of crickets.
Poisoned apple peel bait is also
very effective. Spread the apple
peel bait along the beds just above
the water line.

Cricket

ACTUAL SIZE
DARK BROWN, BLACK

Grasshoppers
In many parts of Arizona, grass-

hoppers destroy gardens. The adult
grasshopper lays her eggs usually
in pods in the soil. The eggs remain
there all winter and hatch in the
spring or summer. The small grass-
hoppers then start feeding.
Control

When grasshoppers are about
half grown, you can do a good job
of controlling them. Poisoned bran
baits are no longer used, as some
of the new organic insecticides give
better control. You may use aldrin,
chlordane, heptachlor or toxa-
phene. Whichever one is available
will give the desired results.

Either sprays or dusts will con-
trol grasshoppers. Use a 10 percent
chlordane, 2 percent aldrin, 5 per-

cent heptachlor or 20 percent toxa-
phene dust. If sprays are used, be
sure to follow directions on the
container.

Grasshopper

ACTUAL SIZE
BROWN, GREEN, YELLOW,

MANY COLORS
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is cigar shaped and almost impos-
sible to see without a microscope.
Control

Generally speaking, all tomatoes

should be dusted with dusting sul-
phur just as they start setting fruit.
This procedure usually gives the
desired control.

Seed Corn Maggots
At times the seed corn maggot

causes serious losses to many vege-

tables. Recent research work has

shown that seed treatment with

either lindane or chlordane is very
effective. The growers, or seeds-
men, use a fungicide and insecti-
cide in combination. They recom-
mend lindane.

Potato Psyllid
The potato, or tomato psyllid,

causes injury to potatoes and toma-
toes in all parts of the state. The
psyllid causes the plants to develop
what is known as psyllid yellows.

The adult psyllid looks a great
deal like an aphid, while the
nymphs look more like a flat yellow
scale on the undersides of the
leaves. The female adult deposits
her eggs on a stem similar to the
lace wing fly. The eggs hatch and
the small nymph, of a light to dark
yellow, starts feeding on the under-
sides of the leaves. >
Control

A dust of 5 percent DDT and
dusting sulphur is very effective.
Some growers use 1 to P/2 lbs. of
50% DDT wettable powder and 6
lbs. of wettable sulphur to 50 gal-

lons of water per acre with good
results.

Small amounts for small patches
may be used. Start controls when
you see the nymphs appearing on
the lower leaves of potatoes.

Potato Psyllid

10 x SIZE
LIGHT TAN

Grape Leaf Skeletonizer
The grape leaf skeletonizer at

times causes severe injury to grapes
in all parts of Arizona. The very
beautiful larva, or worm, feeds on
the undersides of the leaves. The
larva is of a dark purple or brown
stripes, with a yellow strip in be-

tween.
The insect is native to Arizona

and parasites are thought to keep
it under control most of the time.
Control

Good control is secured by dust-
ing the undersides of the leaves
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with a 5 percent cryolite, or a 1 fuls of cryolite are used to a gallon
percent rotenone dust. of water. If rotenone is used, apply

If a spray is used, follow direc- 2 tablespoonfuls of 5 percent rote-
tions. Usually 2 level tablespoon- none in 1 gallon of water.

Squash Capsid
The squash capsid is a true

bug closely related to Lygus, but
equipped with jumping legs. It at-
tacks peppers, squash, tomatoes
and eggplants from time to time.
It is a small black insect, some-

times with a few white markings
on the wings.
Control

A 1 percent rotenone, or 5 per-
cent DDT dust, will give good con-
trol. However, it is not wise to use
DDT on squash.

Lesser Cornstalk Borer
The lesser cornstalk borer causes

severe damage to sweet corn, beans
and other vegetables planted dur-
ing the middle and late summer
months. The small, bi-colored larva
eats out the growing stem and
causes the plant to die. The adult
(a small moth) deposits her egg
just at the soil line. The egg hatches
and a worm bores into the stem.
Control

The worst losses occur in the
mid-summer or late summer plants.
Land previously in another crop

seems to develop the heaviest infes-
tations. When planting these late
crops of corn and beans, it might
be wise to dust the rows just be-
fore the plant pushes through the
soil with 10 percent DDT, 10 per-
cent chlordane, or 5 percent hep-
tachlor dust.

Apply this material with a
ground duster in such a manner
as to place a band on the top of
the row where plants will come
through. Use about 15 to 18 pounds
of dust per acre.

Celery Leaf-Tier
The celery leaf-tier is a very

common insect of celery wherever
it is produced. It has not caused too
much injury in Arizona.
Control

When the leaf-tier does appear,

good results have been secured
with a pyrethrum spray or dust.
Apply the material over the crop,
then turn around and give it an-
other application in the opposite
direction.

Other Pests
There are additional minor in- trol measures previously described

sects and other pests which at times for beetles, bugs, worms, and
attack garden crops. General con- aphids are effective in combating



these pests.
Ants frequently carry off seeds

and destroy spring seedlings. They
may be controlled by using 5 per-
cent chlordane or 2% percent dield-
rin dust. Apply in a ring around
the nest. The ring should be a foot
or more from the opening to the
nest. Never put dust in the open-
ing.

Sow bugs, bright, gray, soft-bod-

ied, segmented creatures, are found
under mulch and trash in damp
places. They feed on plant roots and
tender portions of stems near the
ground. They may be controlled by
using poison bran mash.

Millipedes and slugs which in-
habit damp places and sometimes
feed on young seedlings also may
be controlled by using poison bran
mash.

Insecticides
Some insecticides are very pois-

onous to warm-blooded animals,
while others are not so toxic.

When using them, always fol-
low directions. Be certain to use
the correct insecticide for the in-
sect being controlled.

DDT
DDT is well known to gardeners

today. It comes in a 5 percent or
10 percent strength, or it may
come in an emulsion or a wettable
powder. Any form is well to use
if you are prepared to correctly
apply the material to the plants.
In the dust form, you may use it
in combination with dusting sul-
phur or an inert material.

Never use an oil base spray of
this insecticide on plants as it may
cause a serious burn.

Pyrethrum
Pyrethrum is an insecticide

made from the flowers of a plant
of the chrysanthemum family. The
active ingredients are pyrethrins.
It is non-poisonous to humans, yet
very effective on many garden in-
sects, especially in combination
with rotenone and DDT.

It is strictly a contact poison and
has no residual effect on the insects.

Rotenone
Rotenone is an insecticide made

from the roots of cube and derris.
It comes in both dust and spray
forms. You will usually find it in
a 1 or 2 percent dust for control of
various insects.

It also may be combined with
pyrethrum as both a spray and
dust. The combination is very effec-
tive against many insects of flowers
and shrubs.

Nicotine Sulphate
Nicotine sulphate is one of the

best insecticides for control of
aphids around the home. It is usu-
ally purchased in a 40 percent
strength and used as a spray.
Dusts must be mixed fresh and are
too difficult to mix by an amateur.

Use 1% teaspoonful of 40 per-
cent nicotine sulphate, 1% tea-
spoonful of household ammonia to
a gallon of water. If your water is
very hard, you may add a tea-
spoonful of soap flakes to each
gallon.

Nicotine sulphate is a contact
insecticide and must come in con-
tact with the insects for good con-
trol.
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Sulphur
Sulphur, in the form of a dusting

sulphur, may be used for control
of spider mites and leafhoppers. It
is also a good carrier or diluent
for DDT, pyrethrum, rotenone and
other insecticides.

Cryolite
Cryolite is a fluorine compound.

It comes as a by-product of the
manufacture of aluminum and is
also mined in its natural state.
Either one is effective as a dust
for manv chewing insects.

Aldrin
Aldrin is a new organic insecti-

cide that is very effective for the
control of grasshoppers. It is used
in the form of an emulsion. You
may use % pint of the aldrin emul-
sion in 2 to 3 gallons of water per
acre. It can then be sprayed on
the foliage being attacked.

Dieldrin
Dieldrin is closely related to

aldrin and is very effective for
thrips and other insects.

Chlordone
Chlordane, another organic in-

secticide, comes in both the dust
and spray form. It may be used as
a 5 percent dust for grasshoppers,
crickets and cutworms.

Sprays of emulsions may be used.
Follow directions. Wettable pow-
ders also are available.

Toxaphene
Toxaphene is another organic

insecticide that may be used as a
dust or spray for control of several
insects. The 10 percent dust or the
emulsion spray, used according to
directions, will control crickets,
cutworms and grasshoppers.

Poisoned Baits
Poisoned baits may be purchas-

ed for control of slugs or snails
and sowbugs. These are specially
prepared baits that are much
cheaper to purchase than to make
at home.

Piperonyl Cyclonene
Piperonyl Cyclonene is a syner-

gist or activator for pyrethrins.
It is not considered poisonous and
seems to increase the killing power
of pyrethrum many times.

Heptachlor
Heptachlor is closely related to

chlordane and is very effective if
used correctly.

Malathion
Malathion is a phosphate insecti-

cide that is less toxic than DDT.
It is very effective for aphids and
houseflies.

Dusters and Sprayers
If emulsion materials are used,

the ordinary 3 gallon compressed
air sprayer will be satisfactory.
Some of the attachments on the
garden hose also do a fair job.
However, it is a little difficult at
times to regulate the amount of in-
secticide to use.

If dusts are used, always apply
with a plunger-type, puff-type, or

bellows-type duster. Don't apply
with a shaker or cloth. On very
small plants, cover with cloth for
a few moments after applying dust.

"When using a wettable powder,
be certain to keep the contents of
the sprayer well agitated, since the
materials are insoluble in water.
However, if they are agitated they
will stay in suspension until ap-
plied.
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