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Trade names used in this publication
are for identification only and do not
imply endorsement of products named
or criticism of similar products not
mentioned.

Warning
Insecticides me poisonous but may

be safely used if handled with cart*
Use only recommended amounts and
follow directions and precautions as
given on the container label.
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Introducfion
This publication contains a complete

listing of the pesticide recommenda-
tions of the University of Arizona for
the control of Insects and related pests
affecting major crops and livestock in
Arizona, These recommendations are
based on the best current research
information available from the Univer-
sity of Arizona Agricultural Experiment



Station. They conform to the pertinent
federal and state laws and regulations
relating to pesticides which were in
effect at the time of publication.

Follow Directions
Carefully

If followed carefully, these recom-
mendations should result in satisfactory
insect control and less than tolerance
residues on harvested crops. Follow
directions exactly with respect to dos-
age rate, when to treat, minimum days
from last treatment to harvest or
slaughter, and safety restrictions.

Controls for the primary pests of
Arizona's major crops and livestock are
given. All of these pests may not be
present every year or In every area.
Use only those controls which are appli-
cable to your crop and pest situation.

In some situations, more than one
pest may require control at the same
time. When this is the case, it may be
necessary to combine the materials
recommended under the separate pests
involved.

Check Crops Regularly
It is necessary that crops be checked

regularly for insects and evidence of
their damage if control measures are
to be applied in the most effective way.
Regular checking and good records of
the insect situation in each field result
in more timely treatment and with cor-
rect intervals between application.

Pesticide Residues
The amount of insecticide applied

and the length of time between appli-
cation and harvest are very important,
as these may determine the amount of
insecticide residue on the crop when it
is used for human or animal food* If
recommended dosages of insecticide
are applied, it Is highly unlikely that

any food crop would have enough
insecticide on it to poison anyone
immediately upon consumption (acute
toxicity). However, it is possible to
produce a higher than "tolerance" resi-
due by applying more than the recom-
mended dosage close to harvest time.

This "tolerance" is the amount of
insecticide the Food and Drug Adminis-
tration has determined to be absolutely
safe for human or animal consumption.
If the tolerance is exceeded, a harmful
effect may result from consuming the
over-tolerance food for several years
(chronic toxicity).

For this reason, there are many re-
strictions on the use of insecticides. Be
especially careful to stay within the
dosage limits and time limitations (min-
imum days from last treatment to har-
vest or slaughter).

Pesticide Drift
When pesticides are applied to crops,

a certain percentage of the material
drifts out of the area to which it is
applied. Recent research has shown
that up to 25 percent of the applied
material can drift from the intended
crop to adjacent crops in some cases —
such as when dusts are used.

The exact distance that such drift
becomes insignificant varies with many
factors and may range from a few hun-
dred feet to over a mile. Such drift is
an important source of insecticide resi-
dues on crops which have not been
treated*

The nature and extent of pesticide
drift varies with factors such as the
following:

1. Type of applications (airplane or
ground equipment)

2. Type of formulation (spray or
dust)

3. Wind direction and velocity
4. Distance between treated crop

and nearby crops where residues from
drift may create a problem.
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Explanation of Terms
Formulation

The form (and percent concentration)
in which the actual insecticide is nor-
mally mixed when purchased from the
dealer.

Dust (D)
A type of formulation In which the

insecticide is mixed with an inert car-
rier (diluent) and Is finely ground for
dispersal. This is applied as blended.
It comes in low percent concentration
usually between 1 and 10% of the
insecticides,

Emulsifiable Concentrate (EX.)
A type of formulation in which the

insecticide is dissolved in a special
"oil-like" solvent such as xylene or
kerosene. A detergent (emulsifier) is
added so that the concentrate will "dis-
solve" (disperse) in water. It must be
mixed with water before application as
a spray. Such concentrates usually con-
tain from 25 to 75% of the insecticide.
Actual weight of the insecticide ranges
from one to eight pounds per gallon.

Wettable Powder (W.P.)
A type of formulation in which the

insecticide Is mixed with a diluent like
a "dust" but is also mixed with a deter-
gent as in "emulsifiable concentrates/'
so that it can be mixed with water and
sprayed. Wettable powders come as
concentrated materials—the insecticide
is usually 25 to 50% of the material.
It is not recommended for use in low
volume sprayers.

Granular (G) or (Gran.)

A type of formulation in which the
insecticide is combined with a diluent
to form granules. The finished formu-
lation usually has granules of 30 to 60
mesh. This type formulation allows
exact placement of the insecticide—
such as in the furrow at time of plant-

ing or as a side dressing. Also, it may
be applied topically to the whorls of
plants. Granular insecticides are usually
formulated at lower concentrations
ranging from 2 to 10% and are applied
as such formulations.

Slurry
A method of mixing a wettable pow-

der with water for application to seeds
before planting. AAix the specified
amount of wettable powder with about
a pint of water to form a slurry. This is
then mixed with the specified weight
of seed in a tumbler clean cement
mixer. It is often desirable to include a
fungicide with the insecticide* (For
rates, consult Plant Disease Control
recommendations.)

Sprayable
A blended powder formulat ion

usually containing a high concentration
of the active ingredient The material
is very finely ground and can be used
in the same machines as emulsifiable
concentrates*

Soluble Powder

A powder formulation containing a
high concentration of the active Ingre-
dient. This formulation is soluble in
water and the mixture can be applied
in the same equipment as emulsifiable
concentrates*

Active Ingredient
This term refers to the actual insecti-

cide. Dusts, wettable powders, and
emulsified concentrates, contain a high
proportion of diluent. The percentage
or concentration of active ingredient
refers to the amount of actual insecti-
cide. Sometimes referred to as "actual,
actual insecticide, or amount of tech-
nical"

Concentration

The amount of actual insecticide (also
referred to as "active ingredient" or



"actual") in a formulation. In dusts and
wettable powders the concentration of
insecticide Is expressed on a "weight
per weight basis/' i.e., a 10% dust
means 10% of the weight of the dust
is actual insecticide, 100 lbs. of 10%
dust contains 10 lbs. of actual insecti-
cides.

In emulsifiable concentrates the con-
centration of insecticide is expressed
on a "weight per volume basis" — i.e.,
a 2 lbs. per gal. emulsifiable concen-
trate means 2 lbs, of actual insecticide
per gallon of the concentrate solution,
in some concentrates the active ingre-
dient is expressed as a percentage of
total material.

Dosage Par Acre
The amount of active ingredient

applied per acre. Individual calcula-
tions are needed to determine the
quantity of a particular formulation re-
quired for a specified dosage per acre.
This is dependent upon the amount of
active ingredient per pound or per gal-
lon of the formulation selected. When
aircraft applications are made increased
application rates are sometimes needed
to provide recommended dosages per
acre. This is in order to compensate for
the possibility of greater drift or more
variable coverage.

In certain cases a range of dosages
is given. This is to compensate for vari-
ations in Infestations and for differences
between localities, seasons, and treat-
ment dates* For assistance in interpret-
ing variable recommendations consult
your local county agent

Residue
After an insecticide has been applied

to a crop, most of the insecticide will
have weathered away after a period
of time. The amount of insecticide re-
maining on a crop at harvest is known
as the "residue" or "insecticide resi-
due." The amount of insecticide residue
permitted on a crop at harvest is closely

regulated by law. This In turn governs
the maximum amount of an insecticide
which can be applied to a particular
crop, and the number of days prior to
harvest it can be used.

Days Before Harvest
Days before harvest is the time

which must elapse between the last
application of an insecticide to a crop
or animal and the date of harvest or
slaughter. This sometimes is referred
to as minimum days.

Precautions To Use
To Reduce
Honeybee Poisoning

(Todd, F. E. and S. E. McGregor,
1960. The use of honeybees in the
production of crops. Ann Rev. Ento-
mology 5:265-278.)

1. Do not apply or drift any insecti-
cide over colonies of honeybees.

2. Make applications during the
hours bees are not visiting the field,

3. When choosing insecticide ma-
terials, consider the proximity of the
field to be treated to honeybee col-
onies. In this consideration include all
honeybee colonies within one-half
mile.

4. If group 1 and group 2 insecti-
cides (see table below) are used, notify
beekeepers at least 48 hours before
the application is made.

Arizona Pesticide Use
Law Of 1964

Agricultural users of pesticides in
Arizona are reminded of the state law,
which became effective in 1964, re-
quiring an annual permit for the sale,
purchase, or use of insecticides. This
law also provides, upon recommenda-
tion of an advisory committee, and
after a public hearing, for the estab-
lishment of special regulations regard-
ing named insecticides and for the

•5 —



designation of areas within which the
use of such insecticides may be
restricted or prohibited. This law is
administered by the Arizona Board of
Pest Control Applicators.

The first regulat ion to be issued
prohibits the application of DDT on
commercially grown or produced agri-
cultural commodities by any means
other than by liquid spray. This regula-
tion provides that exceptions may be
granted, after written request, on the
basis that the particular applications
will not create DDT residue problems
and that such applications will be made
to areas at least 5 miles distant from
any areas where agricultural forage
crops are being produced or stored.

This regulation (Rule No. 25) expired
March 31, 1965 but was renewed, after
public hearing, until March 31, 1966,
w i th the modif ication that " f eed
grains/' particularly milo, were ex-
cluded from the category of "agricul-
tural forage crops" (although sorghum
grown for silage was not so excluded).
This means that no insecticide formu-
lation containing DDT in dust form may
be applied within 5 miles of growing
or stored forage crops.

The use of DDT, or any other pesti-
cide, is not recommended by The Uni-
versity of Arizona, in this bulletin or
in any other publication, except under
conditions in full conformity with all
state laws and regulations.

Toxicity Of Pesticides
To Honeybees

Group 1
Highly toxic materials that should

not be used when there is a possibility
of poisoning bees: direct application
kills all bees, and the treated plants
remain toxic 24 to 48 hours.
Aldrin EPN
BHC Guthion
Bfdrfn Heptachlor

Calcium Arsenate
Carbaryl (Sevin)
Chlordane
Chlorthion
Ciodrin
Diazinon
Dicapthon
Dichlorvos (DDVP)
Dieldrin

Lead Arsenate
Lindane
Metacide
Methyl Parathion
Methyl Trithion
Nalecl (Dibrom)
Parathion
Zectran

Dimethoafe
(Cygon)

Ma lathion
Mevinphos

(Phosdrin)

Group 2
Highly toxic materials that can be

used around bees when certain pre-
cautions are used: direct application
kills all bees, but plants are safe after
4 to 6 hours.

Phosphamfdon
Sabadilla
TEPP
Phorate (Thimet)
Di-Syston

Group 3
Moderately toxic materials that can

be used around bees if timing and
dosage are correct, but should not be
applied directly on the bees In the field
or at the colonies.

Endrin
Endosulfan

(Thiodan)
Isodrin
Ronnel (Korlan)
Perthane
Tartar Emetic

Carbophenothion
(Trithion)

Chlorobenzilate
Coumaphos

(Co-Ral)
DDD (TDE)
DDT

Aramite
Bacillus

Thuringiensis
Bordeaux Mixture
Cryolite
Delnav
Demeton (Systox)
Dilan
Ethion
Genite (923)
Kelthane
Methoxychlor
Mitox

Group 4
Nicotine
Ovex (Ovotran)
Phostex
Pyrethrum
Rotenone
Silica Gel
Strobane
Sulfur
Sulphenone
Tetradifon (Tedfon)
Toxaphene
Trfchlorfon (Dylox)

(Dipterex)



Abbreviations
Used

A
A.P.B.
B
C
D
E.G.
F
F.A.
gal.

in Tables

— Acre
— Apple-peel bait
— Bait
— Crystals
— Dust
— Emulsifiable Concentrate
— Fiowabie
— Feed Additive
— Gallon

Gran.
*
L
Ib.
AA
oz.
P
ph
qt.
S
S.P.
Sol.
w
W.P.

or G — Granular
— Liquid
— Pound
— Miscible
— Ounce
— Powder
— Pint
— Quart
— Slurry
— Soluble Powder
— Solution
— Wettable
— Wettable Powder

Cross Index Of
Pesticide Names

This cross index gives the current
status of the names of pesticides used

in this bulletin. The alphabetical listing
gives the common and/or trade names
of the pesticides. A circled R following
a name indicates a registered trade-
mark.

Name

aldrin
Ararnite®
Baytex®
benzene hexachloride

(BHC)
BHC
Bidrin®
carbaryl
carbophenothion
chlordane
chlorobenzflate
Ciodrin®
Co-ral®
coumaphos
Cygon®
DDT
DDVP
Delnav®
demeton
diazinon
Dibrom®
dichlorvos
dieldrin
Dilan®
Dimecron®
dimethoate
dioxathion

Status

Approved common name
Trade name used as common name
Trade name for fenthion

Approved common name
See benzene hexachloride
Trade name used as common name
Approved common name for Sevin®
Approved common name for Trithion®
Approved common name
Approved common name
Trade name used as common name
Trade name for coumaphos
Approved common name for Co-ral^
Trade name for dimethoate
Approved common name
See dichlorvos
Trade name for dioxathion
Approved common name for Systox®
Approved common name
Trade name for naled
Approved common name for DDVP and Vapona^
Approved common name
Trade name used as common name
Trade name for phosphamidon
Approved common name for Cygon®
Approved common name for Delnav®



Name

Dipterex® (Dyiox®)
Di-Syston®
Dylox® (Dipterex®)
endosulfan
endrin
ethion
fenfhion
Gufhion®
heptachlor
Kelthane®
Korlan® (Trolene®)
Lethane 384®
lindane (gamma BHC)
maiathion
Marlate®
Meta-Systox®
methoxychlor
methyl parathion
mevinphos
mi rex
Morestan®
naled
Nialate®
ovex
Ovofran®
parathion
Perthane®
phorate
Phosdrin®
phosphamidon
ronnel
Ruelene®
Sevin®
Strobane®
Systox®
Tedion®
Telodrin®
tetradifon
Thanite®
Thimet®
Thiodan®
Thiophos®
toxaphene
trichlorfon
Trithion®
Trolene® (Korlan®)
Vapona®

Status

Trade name for trichlorfon
Trade name used as common name
Trade name for trichlorfon
Approved common name for Thiodan^
Approved common name
Approved common name for Nlalate^
Approved common name for Baytex^
Trade name used as common name
Approved common name
Trade name used as common name
Trade name for ronnel
Trade name used as common name
Approved common name
Approved common name
Trade name for methoxychlor
Trade name used as common name
Approved common name for AAarlate^
Approved common name
Approved common name for Phosdrin^
Approved common name
Trade name used as common name
Approved common name for Dibrom^
Trade name for ethion
Approved common name for Gvotran®
Trade name for ovex
Approved common name for Trtophos®
Trade name used as common name
Approved common name for Thimet®
Trade name for mevinphos
Common name for DImecron®
Approved common name for Korian'® and Trolene11

Trade name used as common name
Trade name for carbaryl
Trade name used as common name
Trade name for demeton
Trade name for tetradifon
Trade name used as common name
Approved common name for Tedion®
Trade name used as common name
Trade name for phorafe
Trade name for endosulfan
Trade name for parathion
Approved common name
Approved common name for Dylox® and Dipterex11

Trade name for carbophenothion
Trade name for ronnel
Trade name for dichlorvos and DDVP
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See Your Coyrtty Agent
Each Arizona county has a University

of Arizona County Extension Office.
Your County Agent can give you addi-
tional assistance in insect control and
other problems related to agriculture or
home economics. Just phone your local
agent or drop in at his office.
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