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INSECTICIDES 
for tlte Jlome~ (jarde11~ af!d 'lield 

L. K. Cutkomp 

NEW INSECTICIDES continue to be developed for use in the ef
fective control of insects by chemicals. The insecticide DDT is 

still one of the most useful materials, but· certain of its features 
make it less useful for certain purposes. This bulletin presents the 
best information available now on the use of all of the new insecti
cides. Changes are constantly taking place, however, so keep in 
touch with your county and state agencies for the latest information. 

Our new insecticides are prepared in 
much the same way as DDT. Thus we 
find that most come in the seven fol
lowing forms': 

1. Dusts or dry powders which are 
ready for immediate use. The powders 
may contain %, 1, 2, 3, 5, or 10 per cent 
of the active insecticide. The remainder 
is a carrier dust such as talc. Some 
dusts may be combined· with a fungi
cide or possibly a differ€mt insecticide. 
The dry powder form cannot be mixed 
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successfully with water or oil and so 
cannot be used in spraying equipment. 

2. Wettable powders which may be 
mixed with water and sprayed. The 
powders contain the insecticide at such 
concentrations as 15, 25, 40, 50, and 75 
per cent. The powders contain a carrier 
and a wetting agent which makes mix
ing with water possible. This type is 
particularly useful on crops because it 
does not harm plants as easily as do 
emulsions and oil solutions. It can also 
be used inside buildings if its whitish 
deposit is of no concern. 

~--------------------------------------------------------~ 
This bulletin does n~t cover the control of fruit and livestock insects 

or the European corn borer. Control of these insects is explained in the 
publications listed below. These may be obtained from your county agent 
or by writing to the Bulletin Room, University of Minnesota, Institute 
of Agriculture. St. Paul L Minnesota. 

FRUIT INSECTS-Extension Bulletin 255, "The Home Fruit Planting." 
Extension Pamphlet 184, "Fruit Spray Schedules." 

LIVESTOCK INSECTS-Extension Folder 147, "Livestock Pest Con
trol." 

CORN BORER-North Central Regional Publication No. 22, "The 
European Corn Borer and lis Control." and University of Minne
sota Form Entomology No. L "Use of Insecticides to Control Euro
pean Corn Borers on Sweet Corn." 

~-~------------------------------------------------------~ 
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3. Emulsifiable concentrates which 
mix directly in water. The insecti
cides are prepared in an oily liquid 
with an emulsifier which produces a 
milky dispersion when mixed with 
water. These concentrates may contain 
23 to 25, 43 to 47, 60, or 72 to 75 per 
cent active insecticide by weight. Most 
25 per cent materials contain 2 pounds 
of the insecticide in every gallon, the 
45 per cent concentrate 4 pounds of 
insecticide per gallon, the 60 per cent 
1:oncentrate 6 pounds per gallon, and 
the 75 per cent concentrate 8 pounds 
·of insecticide per gallon. Emulsions 
are seldom used on animals. Exceptions 
would be found in some pyrethrum 
preparations. Do not apply emulsifiable 
concentrate to ornamentals except 
woody plants. Emulsions can be used 
on such crops as corn, peas and other 
legumes, potatoes, and cabbage. This 
formulation is also safe and convenient 
to use over forested areas. Only slight 

agitation is necessary in the tank for 
spraying. 

4. Oil solutions which may contain 
from % to 10 per cent insecticide. Oc
casionally higher concentrations are 
used. With the right concentration, oil 
solutions may be applied directly on 
surfaces of buildings or nonliving ob
jects with ordinary spray equipment. 
DDT and toxaphene are commonly used 
at a 5 per cent concentration and chlor
dane at a 2 to 5 per cent concentration 
where a lasting effect is desired. In high 
concentrations, oil solutions may be ap
plied by a fog applicator or mist-blower 
or by airplane where plants are present 
if proper care is taken to prevent burn
ing of foliage by the oil. Do not use oil 
solutions on animals and on plants un
less you have special equipment and 
know the plant tolerance. 

5. Granular material which is a prep. 
aration of active insecticide on parti
cles of carrier dusts usually of 30 to 

The aerosol bomb is especially valuable in controlling flying insects in the home. 
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60 mesh diameter. Such granules, some
what smaller than coffee grounds, have 
1sev.eral useful applications. For ex
ample, the particles will fall through 
foliage to the ground or water below. 
Such a formulation can .. be more pre
cisely placed than other formulations, 
particularly when applied from air
craft. In general, such preparations 
result in less damage to plants, and in 
the case,:of soil insect control, the ef
fective period is longer .than with other 
formulations. Granular ·.1material is at 
present . avai·lable chiefly with aldrin 
and dieldrin, heptachlor, chlordane, and 
DDT. 

6. Fertilizer-insecticide mixtures 
which constitute a special and limited 
group of preparations. A few combina
tions have· been approved for use
among them the ones intended for soil 
insect control. Principal insects included 

fot,-'control with such .preparations are 
corn rootworms and wireworms. 

. :7. Aerosol "bombs" which contain 
DDT, pyrethrum, an oil solvent, and 
(f;J;~on gas have been available for 
!'i~Yeral years. There is now a cheaper 
'~bee:r can".type bomb which contains a 
gas:.neld at low pressure.and which pro
d4P,es a fine mist for spraying rooms to 
kill house flies and mosquitoes. These 
bombs are not desig:ned to control many 
crawling insects such as roaches, silver
·fish, carpet beetles, and clothes moth 
larvae. 

Several insecticides, including tetra
ethyl pyrophosphate, tetraethyl dithio
pyrophosphate, and parathion are made 
in large cylinders for greenhouse insect 
control. They are convenient and effi
cient. However, they are dangerous and 
operators must wear an all-service type 
gas mask when applying them; 

What Insecticides Are Available? 

A LL INSECTICIDES mentioned here 
are available, usually from hard

ware dealers, feed and seed dealers, 
and some grocers. If materials are not 
available, have-your dealer contact his 
suppliers. Many drug stores also carry 
a limited line. 

Chlorinated Insecticides 
DDT 

DDT is the most widely used of all 
new insecticides, but in some cases new 
chemicals have replaced DDT. In Min
nesota DDT does not control all grass
hoppers and crickets, nor most plant
and animal-feeding mites, certain 
aphids such as the cabbage aphid, most 
ants, the plum curculio, and the Ger
man and Oriental cockroaches. 

DDT is available in all of the pre
viously mentioned forms except the 
fertilizer-insecticide mixture. In aerosol 
bomb form it is usually combined with 

pyrethrum or the synthetic counterpart, 
allethrin. 

DDT is available as a dust, a 25, 50, or 
75 per cent wettable powder, an emul
sion concentrate, oil solution, and in 
aerosol bomb form usually combined 
with pyrethrum. 

With ordinary handling precautions 
DDT is not hazardous during prepara
tion and application. 

DDT does concentrate and accumu
late in fatty animal tissues and in 
butterfat of milk. This makes it inad
visable to apply DDT in any form on 
dairy cattle or in dairy barns. DDT 
can also get in milk if cows eat crops, 
such as corn and peas, sprayed with 
DDT. This chemical decomposes much 
more rapidly outdoors than indoors but 
under certain conditions may last over 
30 days outdoors. 

Recommended concentrations of DDT 
wettable powders and dusts may be 
used safely on any plants except most 
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cucurbits (certain varieties of squash, 
melons, and cucumbers). Here DDT 
may be used only with careful uniform 
dusting or with low concentrations of 
sprays or dusts. Tomatoes are also 
somewhat sensitive. Methoxychlor is 
safer on these crops. 

CHLORDANE 

Chlordane (a chlorinated oil-soluble 
material) is available in all the formu
lations except aerosol bombs and com
mercial fertilizer-insecticide mixtures. 

Chlordane is effective against such 
field pests as grasshoppers, cutworms, 
ants, and many soil insects. Solutions 
of chlordane may be used for spot 
treatment against household pests such 
as roaches, silverfish, carpet beetles, and 
clothes moths. Restrict household ap
plications of chlordane to such places 
as baseboards, closets, or similar areas 
where there might be crawling insects. 
To minimize hazards to human beings, 
do not apply chlordane as a vapor, mist, 
or fog within a household. 

Chlordane is not recommended for 
use in dairy barns or on milk-produc
ing animals. Chlordane should not be 
applied directly to the foliage of sensi
tive plants such as the cucurbits, toma
toes, and some delicate flowering gar
den species. 

TOXAPHENE 

Toxaphene is a very effective grass
hopper poison in dust or liquid form or 
mixed in baits. Usually it is used at 
slightly higher concentrations than 
chlordane. Baits are more useful when 
vegetation is short or otherwise less at
tractive to the grasshopper. Toxaphene 
is also effective on cutworms, web
worms, sheep ticks and horn flies, and 
on ticks and lice of cattle, swine, and 
sheep. When used on calves and sheep, 
toxaphene is more harmful than DDT 
in a single application. Use it only 
where recommended and do not exceed 
dosage. Toxaphene does not accumulate 

in animal tissues as much as DDT, how
ever. 

METHOXYCHLOR 

Methoxychlor is a good replacement 
for DDT on many inseCts where there 
is a hazard to animals, humans~ or 
susceptible plants. It is one of the safest 
materials to use on livestock . .It is safer 
to use on cucurbits and tomatoes than 
DDT and new synthetic ins.ecticides. 
Methoxychlor is ineffective against 
Minnesota insects that are difficult to 
control with DDT-with the exception 
of the plum curculio. Methoxychlor 
should replace DDT on the parts of 
vegetables which are to be eaten. 

At present methoxychlor is available 
as a 50 per cent wettable powder, as a 
dust, and as a ·25 per cent emulsion. 

Methoxychlor has fairly long lasting 
qualities which, under certain condi
tions, approach those of DDT. It is 
somewhat less stable than DDT. 

LINDANE AND BENZENE 
HEXACHLORIDE 

Lindane is a product containing at 
least 99 per cent of the gamma isomer 
of benzene hexachloride. This part of 
benzene hexachloride is the most toxic 
to ·insects and certain mites. In addition, 
lindane does not have the taste or odor 
problem characteristic of technical 
grade benzene hexachloride. This musty 
taste has been found in edible portions 
of many treated vegetables and fruits. 
The odor is also highly objectionable 
during application and persists after 
treatment. Dairy products readily pick 
up this odor and taste. For most pur
poses, lindane is preferable to benzene 
hexachloride. 

Both lindane and benzene hexachlor
ide are more poisonous to warm
blooded animals in a single dose than 
is DDT. Lindane. does not accumulate 
and persist in bouy·: tissues for a long 
time though and· from 1J;lat standpoint 
is comparatively safe. ·· 
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Lindane is available as a 25 per cent 
wettable powder and as 20 and 25 per 
cent emulsions. More concentrated pow
ders or dusts are available for seed 
treatment against wireworms, and low 
percentage dusts for other problems. 

TDE 

TDE, often referred to as DDD, is 
closely related chemically to DDT and 
resembles it in effectiveness against 
many insects. In general, it lasts a 
shorter time. During mixing and appli
cation of a spray or dust TDE is con
siderably less hazardous than DDT. 
However, repeated exposure to TDE re
sults in accumulation in fatty tissues 
like DDT, so TDE has little if any 
advantage here. TDE is somewhat safer 
on plants, and if methoxychlor is not 
on hand, TDE could be used on sen
sitive plants against insects controlled 
by DDT. 

DILAN 

Dilan is a 1 to 2 mixture of two 
closely related chlorinated nitroparaffin 
type chemicals. The compounds are sev
eral times less toxic to warm-blooded 
animals than DDT and do not persist 
or accumulate. Dilan is available as an 
emulsion concentrate made up with 
pine oil and is comparatively safe on 
plants. Dusts have been prepared at 
11/z to 2 per cent concentration. 

Dilan may be used for potato leaf
hopper control on beans, and under 
certain circumstances it may be use
ful for house fly control where the 
flies are quite resistant to DDT. Dilan 
does not last long, however. 

ALDRIN 

This insecticide differs from DDT and 
others in that it can be mixed with lime 
or lime-sulfur. It does not last on field 
crops as long as do toxaphene, chlor
dane, DDT, and dieldrin. The residue 
problem is thus less serious. This is 
important because treatment is often 
made on legumes and grasses used as 

pasture since aldrin is a highly effective 
grasshopper poison. Usually it is safe 
to allow livestock to graze on treated 
plants after three weeks. Aldrin is par
ticularly effective against grasshoppers, 
crickets, ants, wireworms, white grubs, 
and other soil infesting insects. 

DIELDRIN 

This insecticide is chemically very 
similar to aldrin, differing only in its 
stability. Often it is just as or more 
persistent than DDT, and hence its use 
on edible portions of field crops is 
limited. Dieldrin holds some promise 
in adult fly control, but DDT-resistant 
flies soon show a resistance to dieldrin. 
Dieldrin is chemically stable in alkaline 
media and to most acids used in crop 
work. Therefore it may be used with 
most agricultural chemicals, including 
fertilizers. 

ENDRIN 

This new insecticide is an isomer of 
dieldrin. It has high insecticidal activity 
against a number of insects and is 
particularly outstanding against many 
caterpillars including the armyworm 
and European corn borer. Endrin is 
quite hazardous for human beings and 
must be handled cautiously, particu
larly at the time of mixing and ap
plying. 

HEPTACHLOR 

Heptachlor is a chlorinated chemical 
closely related to chlordane. This com
pound is particularly good on a num
ber of soil-infesting insects. Very small 
quantities are effective on onion and 
cabbage maggots. Consult tables of re
commendations for other pests. 

Organic Phosphates 
PARATHION 

Parathion is an organic thiophosphate 
which is highly effective against insects 
and mites. However, it is very hazar-
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dous to human beings, particularly dur
ing mixing and spraying operations or 
when the chemical has recently been 
applied to a crop. The lasting effect 
against insects is generally a matter 
of a few days, usually shorter than 
with most of the chlorinated hydro
carbon insecticides. Parathion is avail
able to commercial growers as a 1 or 2 
per cent dust primarily used for air
plane application, as a 15 or 25 per 
cent wettable powder, and as a 25 per 
cent emulsion concentrate. 

The hazards in using parathion can 
scarcely be overemphasized. Read care
fully the symptoms which can result 
from phosphate poisoning and the pre
cautions which need to be taken to 
prevent such a situation from occurring. 
Parathion should not be used by home 
gardeners. 

EPN 

EPN or ethyl p-nitrophenyl thiono
benzenephosphonate is very effective in 
controlling most plant-feeding mites, 
except the clover mite. EPN is also ef
fective on certain insects such as plum 
curculio and the European corn borer. 
It is about one-eighth as toxic to warm
blooded animals as is parathion. A 
wettable powder containing 25 per cent 
of EPN may be used for mite control 
at lf4 to % pound per 100 gallons of 
water. A heavier rate, 1% to 1% pounds 
of the wettable powder, is necessary 
for corn borer control. A 50 per cent 
emulsion concentrate is also available. 
Since EPN is comparatively new it 
should be used with caution on sensi
tive or valuable plants even in the 
wettable powder form. 

TEPP 

Te:t:rae:t:hyl pyrophosphate {TEPP) is 
sold for direct dilution in water. A wet
ting agent is necessary, but most pro
ducts have this in the solution to be 
diluted. Most of the products contain 20 
or 40 per cent of TEPP. 

TEPP decomposes rapidly in the 
presence of moisture or when mixed 
as a water spray. It must be used 
promptly after mixing for most of its 
effectiveness is lost in four to six hours. 
Thus it becomes harmless on the plant 
within a period of a day or two. Large 
aerosol bombs containing TEPP are 
available for insect and mite control in 
greenhouses. 

Te:t:rae:t:hyl di:t:hiopyrophospha:t:e is 
closely related to TEPP but is more 
stable and a little safer on plants. It is 
also slightly less hazardous but requires 
the same precautions. It is prepared in 
bomb form for greenhouse use only. 

METHYL PARATHION 
This compound is the methyl homo

logue of parathion. It is somewhat less 
hazardous to use than parathion but 
still must be handled cautiously. Methyl 
parathion has looked very promising 
against many snout beetles or weevils. 
It will be sold chiefly as a 25 per cent 
emulsion concentrate. 

MALATHION 
This organic thiophosphate is a dif

ferent type of phosphate than para
thion. It is a comparatively safe insecti
cide which is very useful on most 
aphid, mite, and scale problems on 
plants. Previously parathion could have 
been used routinely for these pests 
except for the hazard involved. Mala
thion will be useful for small gardeners 
and will be valuable for use in ground 
sprayers and dusters where one could 
not ordinarily use more hazardous phos
phates. 

As a representative of compounds 
chemically unrelated to DDT and other 
chlorinated hydrocarbons, malathion 
shows fast and effective kill on DDT
resistant strains of house flies. The last
ing period of effectiveness varies from 
about a week up to three weeks de
pending on the mixture used and the 
environmental influences on the insecti
cide after it has been sprayed. 
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Systemic Insecticides 
The term "systemic" is being used 

for chemicals which are taken up by 
a growing plant in quantities great 
enough to destroy insects or mites that 
may feed on that plant. Quite a number 
of chemicals have been found which 
have this activity, but at present we 
cannot recommend any of them. The 
two best known are briefly presented. 

DEMETON OR SYSTOX 

This insecticide contains two thio
phosphate isomers which are extremely 
active as contact, fumigant, and stom
ach poisons and have a pronounced 
systemic action within a plant. Most 

BE CAREFUL WITH 
TOXIC PHOSPHATES 

• Use natural rubber gloves :to 
prevent absorption through the 
skin. Remove and wash contami
nated absorbent clothing. 

• Avoid breathing any weUable 
powder or contacting an emulsion. 
If this is unavoidable, use a respi
rator specifically made for phos
phates. A list of respirators can 
be obtained by writing to the De
partment of Entomology, Univer
sity of Minnesota, Insfifute of 
Agriculfure, St. Paul l, Minn. 
• If the eyes, nose, mouth, or 
other parts of the skin contact 
organic phosphates, wash off af
fected areas immediately. If any 
sizeable quantify of material has 
been contacted, call a physician 
after washing and use the proper 
antidote. 
• Avoid using parathion dusts, 
especially by ground application, 
where. operator may contact dust 
considerably. 

~--------------------------

sucking insects and a few chewing in
sects can be controlled with demeton. 
It is a highly toxic phosphate and must 
be handled with great care. Further 
study regarding its fate in plants is 
necessary before recommendations will 
be in order. 

SCHRADAN 
Schradan, sometimes referred to as 

OMPA, is another rather toxic phos
phate which is systemic in action. Un
like demeton, it has no effective fumi
gant action but must be converted into 
an active material within a plant. A 
similar conversion to a toxic material 
appears to occur in the liver of warm
blooded animals. In general schradan 
does not appear to be effective against 
such a wide range of pests as demeton. 

It is available in bomb form for 
greenhouse insect control. 

Chlorinated Miticides 
Certain chemicals are more effective 

on mites than insects; some are effec
tive on both. Most of those listed here 
have their greatest potential uses as 
mite killers and are much less hazar
dous than the phosphates. 

ARAMITE 
Aramite (beta chloroethyl- beta-[p

tertiary butylphenoxy] -alpha methyl
ethyl sulfite) is effective on several 
different plant-feeding mites. It is likely 
to be useful on animal mites and ticks, 
but more experimental work is needed. 
A 15 per cent wettable powder may be 
used at the rate of 1% pounds per 100 
gallons of water. The material has little 
effect on mite eggs at the rate used, but 
in some cases it will persist and kill 
active mites for about a week. 

OVOTRAN 
Ovotran or p-chlorophenyl p-chloro

benzenesulfonate is a mite killer whi~h 
is effective in the egg stage as well as 
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-------------------------------------------------------·--------~ 

Phosphate Poisoning Symptoms and Antidote 
Most organic phosphate insecticides (TEPP, parathion, methyl 

parathion, tetraethyl dithiopyrophosphate, EPN, demeton, and schra
dan) are quite hazardous to man during mixing operations and appli
cation. Contact with recently treated plants or surfaces may also be 
hazardous. Certain organic phosphates have been found which are 
considerably less toxic, but at present malathion is the only one 
available for use. 

All of the organic phosphates discussed, including malathion, 
produce similar symptoms in human beings. All require the same 
antidote. The symptoms may be produced by absorption through the 
skin, inhalation, or swallowing. Signs of poisoning include blurred 
vision (pin-point pupils), abdominal cramps, tightness in the chest, 
digestive upsets, sweating and excessive salivation, restlessness, 
giddiness, headache, and twitching of the facial and eye muscles. 

If any of the symptoms occur, discontinue your work, remove 
contaminated clothing, and apply soap and water to remove all 
traces of the insecticide. If the chemical has been swallowed, induce 
vomiting. 

A physician should be consulted when symptoms appear and 
he should give the antidote, atropine sulfate. Additional doses may 
be given every hour at the physician's direction. He may advise 
further treatment. 

If you have had these symptoms· from organic phosphorous 
compounds, do not handle them again until your physician deter
mines by a blood analysis that your condition is satisfactory. Persons 
encountering these compounds often should have analyses of the 
blood made at regular intervals. 

the active stages. Under some outdoor 
conditions this material remains effec
tive for two weeks or longer. The 50 
per cent wettable powder form m"!-Y be 
used at rates of 1 to 2 pounds per 100 
gallons of water. It has been tested 
considerably in the greenhouse and on 
mites infesting fruit. 

DMC 

DMC or di-(p-chlorophenyl) methyl 
carbinol contains no phosphorus and is 
much less hazardous than the new or
ganic phosphorus compounds in·. use. 
DMC is· quite effective on a numb~r of 
plant-feeding mites and chiggers, but 
it is specific enough so that most aphids 

and other insects are not controlled. 
The material is sold as a 25 per cent 
emulsion concentrate to be diluted with 
water. The usual rate is 1 pint per 100 
gallons of water. 

CHLOROBENZILATE 

This compound, which has been re
ferred to as G-338, is 4,4-dichloroben
zilic acid ethyl ester. It has been found 
effective on many species of plant-feed
ing mites. Chlorobenzilate is a compara
tively safe material which is compatible 
with most all pesticides except those 
in which alkali reactions may take 
plac~. 
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SULPHENONE 
(p-chlorophenylphenylsulfone and 

related chemicals} 

This compound has been referred to 
as R-242. It is specific for many species 
of mites. Eggs, nymphs, and adults 
appear to be affected by this material. 
Under good conditions sulphenone may 
be effective for as long as three weeks. 
Compatability is good except for alka
line material. 

GENITE EM-923 

This miticide is made up of 2,4-di
chlorophenyl ester of benzene sulfonic 
acid. A 50 per cent emulsifiable form 
has been registered for certain mite con
trol problems, particularly on the west 
coast. The rate of use is 1 pint per 100 
gallons of water for light to moderate 
infestations, and 1 quart per 100 gal
lons for severe infestations. 

Plant Derivatives 
PYRETHRUM 

Pyrethrum is prepared from the 
flowers of imported chrysanthemum 
plants. The active ingredients, pyre
thrins, are non-poisonous to humans 
but fast acting against insects. Pyre
thrum is effective only for a day or so 

when used outdoors. The effectiveness 
is enhanced by using one of the so
called synergists with it. 

A new synthetic chemical, allethrin, 
is very similar chemically and is used 
in place of pyrethrum for a number of 
control problems. 

ROTENONE 

Rotenone, one of our oldest insecti
cides, is prepared from a tropical plant 
called cube. A comparatively safe ma
terial, it is useful for controlling several 
vegetable insects. It lasts longer than 
pyrethrum but not as long as the chlori
nated hydrocarbon insecticides. 

RYANIA 

Ryania is a product of the stems of a 
plant obtained from northern South 
America. It is not prepared syntheti
cally. Ryania gives nearly the same 
control of the European corn borer as 
DDT. The advantage over DDT is that 
it does not accumulate in body tissues 
of cattle and other livestock. 

The 100 per cent product can be used 
as a wettable powder in water although 
the resulting suspension is much poorer 
than with the synthetic insecticides. 

A 37 to 40 per cent dust can be used 
directly on plants. Dusts of lower con
centrations are also available now.,,: 

Control of Household Insects 

EITHER LIQUID or dust applications 
can be used in the home, but dusts 

should not be used where there is pos
sibility of children contacting them. 
Therefore, if there are children in
volved, dusts should be used only be
hind stoves, refrigerators, or cabinets 
and in other places out of reach. The 
dust may be picked up later with a 
vacuum cleaner. On unfinished cement 
floors the dust form is generally some
what more effective because it does 

not soak into such a porous surface. 
Liquid applications should be brushed 

on in the kitchen to avoid contamina't
ing dishes, chopping boards, and foods. 
This method is also useful for treating 
behind base boards and in cracks in the 
flooring. Sprays are useful for combat
ting flying insects and for putting ap
plications on the walls. Oil sprays must 
be of the refined, deodorized type to 
avoid discoloration and unattractive 
odors. 
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Fly Resistance 
Certain farms and areas in and 

around cities have house flies which 
are resistant to DDT and many of the 
chemically related insecticides. In some 
places, however, DDT is still effective. 
The resistance to these insecticides is 
inherited and may be retained for a 
number of generations. Such resistance 
is apparent among house flies but not 
other species of flies in Minnesota. 

Sanitation practices must be used for 
effectively dealing with a resistant fly 
problem. In addition, certain safe 
organic phosphate insecticides are ef
fective against house flies which are 
resistant to DDT, lindane, and methoxy
chlor. One available material is mala
thion. The activity of this compound 
is extended when mixed with sugar. 

Fly Control 
Sanitation is the first step in fly con

trol. Promptly dispose of manure, gar
bage, or other materials which serve as 
breeding places for flies . 

House fly maggots live in garbage, 
manure, and other moist waste ma
terial. Their entire life cycle may be 
completed in 10 days in midsummer. 

Stable fly larvae or maggots live in 
accumulations of moist straw, grain, 
hay, weeds, piled grass, or fibrous ma
terials that have been contaminated 
with manure or have decomposed. 
Periods of rainfall often produce good 
breeding conditions for the stable fly. 

Blow flies live as maggots in garbage 
cans or wherever liquid food wastes 
have been allowed to seep into the soil. 
Fish and meat waste, too, provides ideal 
situations for blow fly maggots. All of 
these possible breeding places are in
volved in sanitation practices for fly 
control. 

After the breeding places have been 
destroyed, and milk and sweets and 
other attractive sources of food have 
been removed, sprays may also be used 

in resting places for adult house flies. 
Where DDT is still effective its use 
may be continued. Methoxychlor and 
lindane or a combination may still be 
useful where DDT resistance is not 
particularly great. 

If such resistance is quite serious the 
insecticide malathion may be used. 
Combined with sugar and applied as 
a residual spray, malathion will give 
control for 10 days to as much as three 
weeks under favorable conditions. 
When sugar is not used the residual 
effect is very much reduced. 

Treatment to walls and ceilings 
should be thorough. Application to the 
outside of buildings has some value, 
particularly at doors and windows and 
on porches. Malathion is not recom
mended for use in the home until the 
odor associated with it can be masked 
or eliminated. 

Some space spraying within barns or 
houses may be desirable, particularly 

Brushing on insecticides with an ordinary 
paint brush reaches corners otherwise missed 

in applying insecticides. 
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if fly control becomes difficult. The 
spray should contain pyrethrins plus a 
synergist such as piperonyl butoxide. 
Flies are quite susceptible to this spray 
material but it lasts only a short time. 
It is not a residual-type spray material. 

The effect of many spray materials 
is prolonged if the treated barn is 
closed during the day and livestock 
are not permitted to move in and out. 

The use of window and door screens 
and mechanical fly traps is also desir
able when there are many flies. 

Where fly control on livestock is a 
difficult problem on the farm, some 
type of automatic fly sprayers should 
be used to round out the fly control 
problem. 

It should be understood, however, 
that the problems of resistant flies are 
not present now with other fly pests 
such as stable flies, blow flies, horn 
flies, horse flies, or deer flies. 

In summing up the house fly situa
tion we find that there are flies which 
are resistant to DDT and related in
secticides in many parts of Minnesota. 
At the present time the comparatively 
safe organic phosphate, malathion, has 
been approved for use inside dairy 
barns and in and on other farm build
ings, the home excepted. The approved 
rate for the 50 per cent malathion 
emulsion concentrate is 1% per cent 
(1% pints in 5 gallons of water) plus 
2% per cent sugar (1 pound in 5 gallons 
of water). 

Experience has shown, however, 
that the residual effect at the above 
rates may be one week or less. A 
residual effect of about three weeks 
or more may be obtained by using 2 
per cent malathion and 10 per cent 
sugar. 

Other combinations of insecticides 
with malathion appear very promising. 
Suggested mixtures involving chemicals 
which have been approved for use in 
dairy barns are (a) 1% per cent mala
thion plus 1f2 per cent methoxychlor 
(using wettable powder or emulsion 

concentrates) and (b) 1% per cent mala
thion plus about 1/s per cent lindane. 

Mosquito Control 
The most common mosquitoes in Min

nesota produce many eggs which hatch 
in temporary rain pools in fields or 
along roads. Chemical control is difficult 
because these breeding sites are innu
merable and the flight range of adult 
mosquitoes is 10 to 15 miles. An efficient 
program would involve the use of other 
control measures and must be planned 
on an area basis with cooperating 
specialists and agencies. 
• Adult mosquitoes may be controlled 
to a limited extent by spraying shrub
bery on which mosquitoes rest. Spray
ing a single back lot for adults is 
effective for varying periods. The larger 
the area treated the more satisfactory 
the results will be. When the mos
quitoes are abundant you can seldom 
count on DDT giving protection for 
more than four to seven days. Heavy 
rainfall following the insecticide treat
ment may shorten the effect. 

A spray prepared from a 50 per cent 
DDT wettable powder may be used at 
the rate of % pound in 5 gallons of 
water. Dusts containing 3 to 5 per cent 
DDT are safer for use on flower and 
vegetable plants. In general, not more 
than % per cent DDT should be used in 
emulsion. This low concentration is 
used to prevent the oil carrier from 
burning foliage. 
• Larvae o1· mosquito wriggLers can be 
controlled at water breeding areas. 
Some knowledge of these areas is nec
essary for efficient control. It is neither 
necessary nor desirable to use DDT on 
waters which bear game fish. 

Treatment is most effective early in 
the season before the first adult mos
quitoes emerge. Late season treatment 
may be necessary but will probably 
not need to be as extensive or complete. 

For hand equipment (knapsack 
sprayers) use sparingly a 1 per cent 
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DDT solution in oil at the rate of 1 
to 2 gallons liquid per acre. Emulsions 
and wettable powder sprays may be 
used when there are no fish in the 
water. Dilute the 25 per cent emulsion 
by using 1lf2 pints in 5 gallons of water. 

You can control mosquitoes over 
large areas that are inaccessible by 
boat or hand application by using new 
mist- and fog-producing equipment. Ef
ficient mosquito control depends on the 
skill of the operator. The fine particled 
mist causes little danger to wildlife. 
When insecticidal mists remain in still 
air for some time the adult mosquito 
population may be eliminated, particu
larly in sheltered areas. Airplane appli
cation may also be used but requires 
community and Civil Aeronautics Ad
ministration approval. Dosage rates 
with mist blowers and airplanes seldom 
need exceed 3/4 pound of DDT per 
acre. 

Brown Dog Tick 
This tick is entirely dependent on the 

dog. During the fall and winter it may 
be found on dogs and in houses. The fe
male ticks engorge on dogs, drop off, 
and seek a hiding place to lay eggs. 
They lay up to 3,000 brown eggs in 
cracks behind baseboards or other out
of-the-way places. In from three weeks 
to two months the small "seed ticks" 
hatch and crawl around in search of a 
dog. When successful they attack the 

dog, fill with blood in a few days, drop 
off and hide, shed their skins to permit 
an increase in size, and then prepare 
for a second blood meal. A third meal 
is taken to become an adult. They 
then mate and drop off to lay a single 
batch of eggs. The females then die. 

Lindane, chlordane, and DDT dusts 
may be used on infested dogs. The ef
fectiveness is in the order listed. If the 
ticks appear in the J:lome, spray or dust 
where they have been seen. Direct 
sprays along baseboards and on rugs 
so that crawling ticks will have to 
contact the insecticide. Dusts may be 
used but are usually more difficult to 
get into cracks where the ticks may be 
resting. 

Fleas and Lice on 
Household Pets 

Treat infested dogs with a ,5 or 10 
per cent DDT dust. If possible, combine 
the DDT with rapid-acting chemicals 
such as pyrethrins. DDT alone stirs the 
fleas to great activity and causes a 
treated dog considerable discomfort 
before the fleas die. 

Do not use DDT on cats because they 
may lick off enough of it to become 
sick. Use a relatively harmless dust 
such as pyrethrins-piperonyl cyclonene 
dust combination or use methoxychlor. 

Treating the floor in and near the 
sleeping quarters of the dog or cat with 
DDT spray or dust also is effective. 

Control of Vegetable Insects 

ro MINIMIZE the danger of sprays 
and dusts on vegetables which are 

to be eaten, we are recommending 
methoxychlor, pyrethrum-type materi
als, malathion, and rotenone wherever 
effective. For gardens and small acre
ages dusts are the safest to use, al
though a wettable powder type of spray 

can be used on most vegetables with
out harming them. 

Complete recommendations for vege
table insect control are given on pages 
21-23. If you are thinking of applying 
insecticides on vegetables, it is a good 
idea to evaluate your problem carefully 
to see if insecticides will pay. 
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Corn Earworm 
Control of the earworm is difficult 

and requires special techniques. The 
earworm deposits eggs in the fresh silks 
of the ear so insecticides must be ap
plied here. Spray in mid to late summer 
since earworm moths are not present 
much before August. 

Sprays are, in general, much more 
effective than dust applications. For 
best results apply DDT two or three 
times during the sweet corn silking 
period. 

For two or three applications mix % 
pint of 25 per cent DDT emulsifiable 
solution with % pint of white mineral 
oil. Mix well and spray on silks. 

Apply one day after 7 to 10 per cent 
of the ears are in silk; make the second 
application two or three days later. For 
three applications use two-day intervals 
and reduce mineral oil content from 
10 to 5 per cent. 

In all three spray mixtures the white 
mineral oil should be of 60 to 90 seconds 
Saybolt viscosity. 

If for some reason you cannot spray, 
use a 5 per cent DDT dust in a hand 
plunger type duster, directing the dust 
at the silk. Two or three properly timed 
applications will be needed. The dust 
will not give as effective control. 

Tomato and 
Potato Insects 

For most economical application com
bine the recommended insecticide with 
a fungicide on potatoes. In most seasons 
in Minnesota the fungicide need not be 
applied early but can be mixed with the 
insecticide at the first signs of late 
blight on potatoes. In some seasons it 
may also be desirable to use a fungi
cide-insecticide mixture on tomatoes. 

DDT, malathion, or parathion applied 
in wettable powder and dust form can 
be used safely with the fixed coppers or 
carbamate fungicides. Avoid combina-

tions of the insecticides and Bordeaux 
mixture. 

Beet Webworm 
Control of this pest of sugar beets 

is very difficult when the feeding larvae 
are half to full grown and there is con
siderable webbing. For best results 
make applications when all or most of 
the larvae are very small. 

Applications should be thorough and 
directed under the leaves as much as 
possible. Recent field applications in
dicate that endrin used at about % 
pound per acre is more effective than 
insecticides listed in the table. Federal 
approval is pending. Consult the table 
on vegetable insects for other insecti
cides and dosages. 

Onion Maggots 
Onion maggots may be controlled by 

seed treatment or by properly timed 
soil application. For onions grown from 
seed the seed treatment is much more 
economical and generally appears to be 
more effective. 

Seed treatment usually involves the 
use of a fungicide such as thiram plus 
the insecticide (heptachlor, dieldrin, or 
aldrin). Probably the most effective 
method is to coat the seeds with a good 
sticking agent. This can be accom
plished by preparing a 4 per cent solu
tion of methyl cellulose (15 centipoise 
Methocel) in water. You may be able 
to buy a solution or preparation which 
mixes rapidly with water. 

When using the 25 per cent wettable 
powder of the insecticide follow these 
steps: (a) 'pour 31/2 ounces of 4 per cent 
methyl cellulose on 1 pound of onion 
seed in a sizable can (two pound coffee 
can) and stir; (b) mix 3% ounces of 
thiram and 3% ounces of 25 per cent 
wettable powder of the insecticide with 
the seed, and shake the can thoroughly 
with the lid on; (c) screen the treated 
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seed through an 8 mesh per inch screen 
to prevent clogging in the onion seeder. 
Spread the treated seed out to dry over
night. 

When a 40 per cent wettable powder 
of aldrin or a 50 per cent wettable 
powder of dieldrin is used, reduce the 
amount of methyl cellulose to 3 ounces 
and the amount of insecticide to 2% 
of aldrin or 2 ounces of dieldrin. 

A second way of treating seed is to 
mix the insecticide and fungicide dry 
in the hopper for planting. Preliminary 
results indicate that the following mix
ture is very promising: 2 ounces of 50 
per cent wettable powder of dieldrin 
(used dry) and 2 ounces of thiram to 
one pound of onion seed. The use of a 
25 per cent wettable powder of any of 
the above mentioned insecticides as a 
dry seed treatment is not recommended 
until results indicate that such a con
centration is high enough. 

Surface soiL treatment may be made 
with dieldrin or heptachlor at 1 pound 
of actual insecticide per acre, aldrin at 

1 to 2 pounds per acre, or chlordane at 
4 pounds per acre. Such dosages should 
be broadcast, with the first application 
made not later than the loop stage on 
onions. At least one additional appli
cation 7 to 10 days later will be neces
sary for effective control. The emulsion 
concentrates can be used. 

When the insecticide is mixed into 
the upper inch or two of the soil by 
tillage, the rates of application need 
to be doubled. Such rates are listed 
in the table on vegetable crop insects. 

Furrow or row treatment is also quite 
effective at the time of planting the 
seed. In this treatment the insecticide 
is applied to the roots of the plants. 
The dosage, on an acreage basis, may 
be reduced in half from that recom
mended for broadcast treatment. 

Granular insecticides or fertilizer
insecticide mixes can be used effec
tively, providing the insecticide con
centration is used at the recommended 
rates given in the discussion of the 
methods of treatment. 

Tips on Insecticides 
I. Evaluate your problem carefully. If the crop is near harvesting 

you may not need to use an insecticide. Consider what will be 
gained by your operation. 

2. Never use oU solutions on plants. Concentrated emulsions can 
be used on only a few plants. 

3. Treat only a portion of the crop if you are uncertain of the 
effect of the spray through your equipment. 

4. On sensitive crops (especially certain cucurbits and young 
tomatoes) do not apply dusts when leaves are damp. Avoid balls 
or masses of dust on leaves. 

5. Never treat edible portions of vegetables or fruit with new in
secticides less than 30 days before consumption. Exceptions are 
methoxychlor, TEPP, pyrethrum, rotenone, and malathion. 

6. Avoid insecticide applications at blossoming time to protect 
bees and other pollinators. If treatment is justified the safest 
insecticides appear to be, in order: methoxychlor, toxaphene, 
and DDT. Never make blossom-time applications during bright 
daylight. Treat at dusk, at night, or early morning. 

----------·---------------------------------------------------~ 
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Cabbage Maggots 
Cabbage maggots are very similar 

to onion maggots except that they 
infest cabbages, cauliflower, broccoli, 
Brussels sprouts, radishes, turnips, and 
rutabagas. Seed treatment cannot be 
used effectively. 

Surface soil treatment can be done 
with the same insecticides and at the 
same rates as for onion maggots. The 
first treatment should be at the time 
of setting the plants or a day or two 

before. The second treatment should be 
made about 10 days later. 

Furrow or row treatment can be 
made in a manner similar to that for 
onions. Insecticides may be added to 
the transplant water at the rate of 2 
ounces of actual dieldrin, heptachlor, or 
aldrin per 50 gallons of transplant 
water. Chlordane would be used at 
twice the dose. 

As in the case of onion maggot con
trol the granular insecticides and fer
tilizer mixtures can be used to com
bat this problem. 

Control of Field Crop Insects 

THE INSECTICIDE DDT is the most 
efficient for most field pests. In this 

bulletin we deal with all these insects 
except the corn borer which is covered 
by a separate publication. 

DDT is one of the best insecticides for 
control of injurious insects on alfalfa 
and alsike clover grown for seed. Apply 
at a rate of 11!2 to 2 pounds actual DDT 
per acre. DDT in emulsion form sticks 
to the foliage better and lasts longer 
than the dust. Spraying of alfalfa will 
pay when Lygus and alfalfa plant bugs 
total one or more per sweep of an insect 
net. 

The best time for application on first
crop alfalfa in northern Minnesota is 
during the bud stage. On second-crop 
alfalfa grown for seed in southern Min
nesota it may be desirable to control 
leafhoppers and plant bugs by making 
one application of DDT when the 
growth is 8 to 10 inches tall and a 
second application during the bud stage. 
If grasshoppers are a problem use 
toxaphene, aldrin, or chlordane in place 
of DDT (see table for rates of appli
cation). 

On alsike clover to be grown for seed 
DDT is recommended at a rate of 2 
pounds per acre. Application should be 
made just as the flowers are beginning 

to open-that is, when the crop is about 
3 to 5 per cent in bloom. Make the 
application in the evening to avoid 
harm to bees which may be starting 
to work the early blossoms. 

If alsike clover seed weevils become 
abundant during the flowering period 
it may be desirable to apply toxaphene 
at a rate of 11!2 to 2 pounds actual 
toxaphene per acre. Apply the toxa
phene at night to avoid harm to bees. 

When using insecticides on legumes 
(alfalfa, alsike, red and sweet clover) 
remember that pollinating insects, espe
cially bees, are needed for seed pro
duction. Remember too that the use 
of insecticides will not necessarily in
sure a seed crop. 

Never use insecticides during the 
time of flowering, unless there is some 
serious insect problem which could not 
be predicted in advance. If insecticides 
are used during this period apply at 
night when bees are not in the field. 
Most of the new insecticides should 
not be applied at all during the blos
soming period. 

Toxaphene, which is effective against 
grasshoppers and reasonably good on 
Lygus bugs, is to be preferred during 
blossoming if application is absolutely 
necessary. Toxaphene is not very ef-
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Ground sprayers are very effective in applying liquid insecticides. 

fective on blister beetles, however. If 
blister beetles are abundant at bloom
ing, methoxychlor may be used. 

Forage crops sprayed or dusted with 
DDT should not be used for feeding 
dairy cattle or animals being finished 
for slaughter. If leafhoppers or plant 
bugs need to be controlled on alfalfa 
grown for hay or forage, use methoxy
chlor. 

Wireworm Control 
Wireworms are usually most serious 

in grassland which has been plowed up 
and put into corn or other cultivated 
crops. Check such fields in the early 
spring. If wireworms are present a 

broadcast treatment will be most effec
tive before or at the time of planting. 
Apply any one of the insecticides listed 
at the rates given in the table on field 
crop insects. 

Row treatment involves directional 
application to the rows of one of the 
insecticides alone or in combination 
with a fertilizer. In this way the acreage 
doses can be reduced by one-half. The 
heavy doses of the insecticides should 
be used on heavy soils, with the light 
doses on light soils. 

Seed treatment is also used, but pre
treatment of the soil is more effective. 
However, a dust treatment of corn and 
small-grain seeds may be made shortly 
before planting. The 25 per cent wet-
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table powder of lindane may be used 
at 4 ounces per bushel of seed (1 ounce 
of actual lindane), or 1 ounce of a 75 
per cent lindane powder per bushel 
of seed. A 25 per cent wettable powder 
of aldrin, dieldrin, or heptachlor may 
also be used at 4 ounces per bushel of 
seed. 

On some seeds-especially smooth 
ones-the insecticide should be applied 
with a sticking agent such as methyl 
cellulose (prepared as a 4 per cent 
solution in water). Suspend the re
quired amount of insecticide (with or 
without a fungicide) in lf2 pint of me
thyl cellulose per bushel of seed. The 
amount of solution may be increased 
somewhat for smaller seeds. Mix the 
wet mixture with the seeds by raking 
them immediately after application of 
the insecticide and shoveling them un
til they are dry. 

For more complete information on 
wireworms and their control, consult 
Minnesota Extension Folder 170, How 
to Control Wireworms. 

White Grubs 
Although the new insecticides a;re 

effective in fairly small doses in con
trolling white grubs, it is not always 
wise to rely on chemical control en
tirely. Certain cultural controls are im
portant with white grubs. Adult white 
grubs are beetles known as June bugs. 

There are three broods in Minnesota, 
each of which lays eggs in thin grass 
sod areas every third year. Brood A, 

the most common, lays eggs in 1956, 
1959, etc. In some localities Brood C 
is most common. June bugs of Brood C 
lay eggs in 1955, 1958, 1961, continuing 
every third year. 

The greatest damage from the grubs 
occurs one year after the eggs are laid. 
You may prevent considerable damage 
by disking or plowing the thin grass sod 
areas before May and June of the egg
laying year. 

If possible plant legumes in such 
areas since June bugs avoid legumes. 
If possible use crops that are not 
harmed, soybeans, buckwheat, peas or 
other legumes, and sunflowers. Late 
summer plowing of infested fields is of 
some help because of damage to the 
grubs and possible exposure to birds. 
. Treating the soil with insecticides be

fore planting is effective in controlling 
white grubs. White grub infestation is 
more predictable than wireworm in
festation. If sod is being broken up 
for a garden it is usually wise to treat, 
for then grub infestation is apt to be 
severe. Strawberries especially are very 
susceptible to attack. 

Chemical treatment is quite similar 
to that employed for wireworms. See 
the table for recommended materials 
and dosages. These dosages listed can 
be reduced for row treatment. In addi
tion to aldrin and chlordane, dieldrin 
and heptachlor have given excellent 
control at from 2 to 4 pounds of insecti
cide per acre. Federal label approval 
has not been given as yet for these two 
materials. 

Control of Tree and Shrub Insects 
MANY leaf-feeding insects on trees 

and shrubs are susceptible to DDT. 
The elm leaf beetle, sawfly larva, can
kerworm, walnut caterpillar, tent cater
pillar, fall webworm, and tussock moth 
larva may be treated effectively with a 
DDT spray at the rate of 2 pounds of 
the 50 per cent DDT wettable spray 

powder per 100 gallons of water. DDT 
emulsions are usually used at the rate 
of lf2 gallon of the concentrate in 100 
gallons of water in hydraulic sprayers. 

In certain areas walking sticks will 
be abundant in 1955 and 1957. DDT 
used at 2 pounds of the 50 per cent 
wettable powder or lead arsenate at 
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4 pounds per 100 gallons of water is 
effective. For application of DDT by 
mist blowers a dilution of 1 part of 
the 25 per cent DDT emulsion with 8 
to 10 parts of water is convenient and 
practical. The dilution may be 1 to 2, 
3, or 4 parts of water when applied by 
aircraft. 

Spraying tree trunks with a 5 per 
cent DDT emulsion during early fall 
and early spring kills some of the fe
male cankerworms which are wingless 
and must climb the trees to lay eggs. 
This seldom kills all of the moths yet 
may be more efficient than the familiar 
sticky bands if the application is 
thorough and properly timed. 

Although the forest tent caterpillar 
may be controlled by using the dosage 
given above for these insects, the dos
age for large-scale operations is lowered 
to 1 pound of actual DDT per acre, us
ing as little as 2 or 3 gallons of total 
liquid in airplane application. Ground 
spraying equipment, in which the total 
liquid used per acre is comparatively 
low, can also be conveniently used for 
controlling the tent caterpillar. 

Certain valuable shade trees and or
namentals sometimes become seriously 

infested with aphids and in such situa
tions chemical control is desirable. The 
new phosphate, malathion, is safe 
enough to be used around homes where 
there may be aphids, mites, or scale 
insects on the ornamentals. 

For the control of aphids, spider 
mites, and thrips apply 11/2 pints of 
malathion 50 per cent emulsifiable liq
uid or 2% pounds of malathion 25 per 
cent wettable powder per 100 gallons 
of water. For the control of most scale 
insects (soft brown, pine needle, oyster
shell, and Fletcher scale), applications 
must be made shortly after the eggs of 
the scale insect hatch. This newly 
hatched stage is called the crawler 
stage. With proper timing malathion 
may be used at the rate of 2 to 2lh 
pints of the 50 per cent emuLsifiable 
liquid or 6 pounds of the wettable 
powder to achieve best results. In some 
cases severe scale insect problems may 
require a dormant spray or application 
earlier in the year before the plants 
begin to grow. At such a time the 
proper insecticides to use would be 
highly refined, dormant petroleum oil or 
a dinitro compound specified for such a 
purpose. 

t'-.- ..... - .. ---------------------------. 

Use Tables for Concise Recommendations 
The tables on the following pages give in concise form the 

various recommendations for the control of insects in the house
hold, on field crops, and on vegetables. If more than one insecticide 
is listed for an insect recommendation is in order listed. 

The following abbreviations appear in the "form" column: 
D-dusts and powders ready for application. 
W-wettable powders containing 50 per cent active ingredient 

unless preceded by a different percentage. 
E-emulsions ready for mixing with water: 25 per cent active 

ingredient unless preceded by a different percentage 
number. 

S-oU solutions of the insecticides ready for application. 
Other abbreviations: T = tablespoon: t = teaspoon. 



Insect 

Ants (outdoors) 

Ants (indoors) 

Bedbugs.~-

Carpet beetles and 
clothes moths 

Cockroaches 

Fleas 

House flies 

Lice 

Mosquitoes (adults) 

Mosquitoes (larvae) 

Silverfish 

Ticks, brown dog 

Insecticide 

Chlordane 
Aldrin 
Heptachlor 
Lindane 
Chlordane 
Lindane 
DDT 
Lindane 

Chlordane 
Lindane 
DDT 
Chlordane-DDT 
Chlordane 
Lindane 
DDT 
Methoxychlor 
Rotenone 
DDT 
Lindane 
Methoxychlor 
Pyrethrins and 

synergist* 
Malathion 

DDT 
Methoxychlor 
DDT 
Chlordane 
Methoxychlor 
Pyrethrins and 

synergist* 
DDT 
Methoxychlor 
DDT 
Chlordane 
Lindane 
Chlordane 
DDT 

RECOMMENDATIONS FOR CONTROL OF HOUSEHOLD INSECTS 

Form 

D,W,E 
D,W,E 
D,E 
25W,E 
S,D 
E,S,D 
E,S,D 
E,S 

S,E,D 
E 
S,E,D 
S,E 
E,S 
E,D 
D,S,E 
W,D 
D 
E,S 
E,25W 
w 
S,E 

E,25W 

D 
D 
W,E,D 
W,E,D 
W,D 
E 

S,E,W,D 
W,E,D 
E,S 
E,S 
E,D 
E,S,D 
S,E 

Per cent concentration of 

Spray Dust 

1f4 2-6 
1/10 2 
1/10 1-1\-2 
1/10 1-1\-2 
2 2 
\-2 
5 5 
lf2 

2 5 
¥2-1 1 or 1\-2 
5 5 
2-5 (each) 
2 2-5 
\-2-1 1-11/2 
21/2 5 
21/2 5 

5 
1/4 to 3t10 
2112 
1/10 to 1/50 

~ 
11/4 to 2 

5 
5 or 10 

%to 1 3-5 
1f4 2-6 
1 5-10 
1/10 to 1/20 

Yz 3-5 
1f2 5-10 
5 5 
2 2 
l-2-1 1-11/z 
2 2 
5 5 

Remarks 

Applications can be made directly on the anthills or broad
cast. Avoid vegetables and flowers in making treatment. 

Use a coarse spray or brush to apply in home. Avoid food or 
food-preparation areas. 
Sprays can be directed behind baseboards, under moldings, 
etc. to better advantage than dusts. Treat mattresses thor
oughly but reduce lindane concentrations to l/10 of 1% for 
spraying fabrics. 
Spray backs of rugs, along baseboards, and seams of gar
ments. DDT does not seem very effective against carpet 
beetles. An oil can is useful for applying liquids along base
boards. 
Apply thoroughly to cracks, crevices, other hiding places. 
Use about 1 gallon spray to 1,000 square or lineal feet. 
Dosages for spray application are not for animal use. Dusts 
of methoxychlor or rotenone may be used on dogs and cats. 

Rates are not for application on animals and plants. Spray 
just to the point of run-off. Surfaces should be treated with 
1 gallon liquid for every 900 to 1,000 square feet. 
Will serve as space spray; not a long residue. 

At present not recommended in a home; see text discussion 
on fly control. 
See discussion in text. 

Emulsion must be used with caution around growing plants. 
Spray concentration of DDT could vary from % of 1 per 
cent to 1 per cent when used as a wettable powder spray. 

Applications along baseboards, in bathrooms, closets, clothes 
chutes, and hampers are desirable. Oil solutions preferred. 
Use only dusts on dogs. Sprays will have to be applied 
liberally and thoroughly to baseboards and walls if many 
young have hatched. 

• Synergist is usually- piperonyl butoxide, compound 264, n-propy1 isome, or sulfoxide; some sticking agent may also be used. 



Crop Insect 

Asparagus Asparagus beetles 

Beans Leafhoppers 

Beets Webworms 

Cabbage maggots 

Crucifers: 
Broccoli Cabbage worms 
Brussels sprouts 
Cabbage 
Cauliflower 
Rutabaga 
Turnips Aphids 

J 
Carrots Carrot weevils 

Leafhoppers 
Com, sweet Com borers 

Com earworms 

RECOMMENDATIONS FOR CONTROL OF VEGETABLE INSECTS 

Insecticide Form 

Spray concentration 

Tablespoons 
Dust per gallon 

concentration water 

Amount per 
100 gallons 

water Remarks 

per cent pounds 
unless indicated 

D,W 
D,W 
D,4W 
100W 
D,W 

3 or 5 
5 
1 

5 

2 
3 
4 
3 
2 

2 
3 
4 
3 
2 

DDT 
Methoxychlor• 
Rotenone• 
Lead arsenate 
DDT 
Pyrethrins • D (usually 0.2 to 0.4 per cent; use label directions) 

Toxaphene 
Lindane 
Pyrethrins• 
Aldrin 
Heptachlor 
Dieldrin 
Chlordane 
DDT 
Rotenone* 
Methoxychlor• 
Malathion• 

Malathion• 

Nicotine sulfate 
Parathion 

Parathion 
DDT 
DDT 
DDT 
DDT 

D,W 
25W, D 
D (usually 
D,25W 
D,25W 
w 
D,W 
D,W 
D,4W 
D,W 
D,25W 
50E 
D,25W 
50E 
40S 
25W 
E 
15W,D 
D 
D,W 
W,D 
E 

5 or 10 4 
1or11/2 1 

0.2 to 0.4 per cent) 
21/2 5 
21/2 21/2-5 

11/3 
5-6 5 
3-5 
3f.!.1 
5-10 
4-5 

4 or 5 

1 
5 
5 
5 

2 
4 
3 
2 
1-2 tsp. 
2 
2 tsp. 
1 tsp. 
1 
1 tsp. 
1 

2 
3 
3 

Ryania lOOW, D 37-40 5 
DDT (Methods discussed in Entomology Form No. li 

8 
4-8 
2 
8 
2 
4 
3 
2 

1-2 pt. 
2 

11/2 pt. 
1 pt. 
1 
1 pt. 
1 

2 
3 
3 qts. 
6 

Do not use DDT or lead arse
nate on asparagus stalks which 
will be eaten. 

Avoid late treatment with DDT 
(when blooms and pods form
ing). 
Cover undersides of leaves. See 
discussion in text for timing. 

Emulsions can also be used for 
control of maggots. See discus
sion in text for different meth· 
eels of treatment. 
DDT may be used early before 
head forms-rotenone or meth
oxychlor later. Treat before 
leaves fold. 

Apply when roots start enlarg
ing. 

Use Ryania for second brood, 
particularly if treated parts are 
to be fed to livestock. 

• Sate insecticides which are especially desirable for home gardens. 



RECOMMENDATIONS FOR CONTROL OF VEGETABLE INSECTS-Continued 

Spray concentration 

-Tablespoons Amount per 
Dust per gallon 100 gallons 

Crop Insect Insecticide Form concentration water water Remarks 

pei cent pounds 
unless indicated 

Cucumbers Cucumber beetles · Rotenone* D,4W %-1 4 4 Dust lightly and evenly and 
DDT D,W 5 2 2 only when foliage is dry; be 
Methoxychlor D,W 3 2 2 particularly cautious with DDT. 

Aphids (See recommendations under crucifers. At present malathion is The refined aerosol grade of 
not recommended.} DDT is generally less harmful 

to most varieties than techni-
-cal DDT. 

Muskmelon and Cucumber beetles (See recommendations under cucumbers.) 
watermelon Aphids (See recommendations under cucumbers.} 

Squash bugs Sabadilla D 10 
Lindane D,25W 11/z 1-11/z 

Onions Onion maggots ' Heptachlor 25W,D 21/z 21/z-5 4-8 Emulsions can also be used for 
Aldrin 25W,D 21/z 5 8 control of maggots. See discus-
Dieldrin w 11/3 2 sian in text for methods of 
Chlordane D,W 5-6 5 8 treatment. 

Onion thrips DDT E,D 5 11/3 2 qts. Emulsion best; use about 100 
Dieldrin E (11/z lbs.) 1 11/z qts. gallons liquid per acre. 

W,D llfz 1 
Peas Pea aphids Malathion• D,25W 4 or 5 2 2 See table on field crops for re-

SOE 1 tsp. IYz pt. commendations for commercial 
DDT D,W 5 2 2 growers. 

E 11/3 2 qts. 
Rotenone* 4W,D 7 6 

Potatoes Colorado potato 

} beetles 
Leafhoppers DDT D,W 3 or 5 2 2 Apply at about 10-day intervals 
Tarnished plant DDT E ll/3 2 qts. after plants are 4-6 inches high 

bugs (see discussion in text}. 
Flea beetles 

Aphids DDT E 11/3 2 qts. Parathion or malathion may be 
Parathion !SW I 1 justified for certified seed 
Malathion 25W,D 5 2lfz 21/z growers; these chemicals are 

SOE 1 tsp. 1 pt. more effective than DDT. 

• Safe insecticides which are especially desirable for home gardeners. 



Crop 

Radishes 

Squash and 
pumpkins 

Tomatoes 

General feeders 

RECOMMENDATIONS FOR CONTROL OF VEGETABLE INSECTS-Continued 

Spray concentration 

Dust 
Insect Insecticide Form concentration 

per cent 

Flea beetles DDT D,W 5 
Cabbage maggots (See text discussion) 
Squash bugs Sabadilla D 10 

Lindane D,25W 1 or 11f2 
Cucumber beetles (See recommendations under cucumbers.) 
(See recommendations for specific pests under general feeders 

and text discussion.) 
Ants (See recommendations for outdoor treatment in section on 

household pests.) 
Aphids 

Blister beetles 

Cutworms 

Plant bugs 

Malathion• 

Nicotine sulfate 
Pyrethrins 

and synergist*t 
DDT 
Methoxychlor* 
Toxaphene 
Toxaphene 
DDT 
DDT 
Chlordane 
Chlordane 
DDT 

D,25W 
50E 
40S 
D,E 

W,D 
W,D 
45E 
W,D 
E 
D,W 
44E 
D,W 
D,W 

4 or 5 

1/5 to 2/5 

5 
10 

10 

5 

2, 5, or 6 
5 

Tablespoons 
per qallon 

water 

2 

2 

2 
1 tsp. 
2tsp. 

2 
3 

3 
1\13 
2 
2 tsp. 
2 
2 

Slugs 
Spider mites 

Metaldehyde bait 
Ovotran 

(Use commercial preparations.) 
25W 2-4 

Y2 
1 

Wireworms 
White grubs 

Aramite 
Lindane 
EPN 
Malathion 
Chlorobenzilate 
Sulphenone 
(See discussion 
(See discussion 

w 
15W 
25W Y2 
50E 1 tsp. 

} Recommendations pending for Minnesota 

cind table on field crop insects.) 
and table on field crop insects.) 

Amount per 
100 gallons 

water Remarks 

pounds 
unless indicated 

2 

1\12 

2 
1 pt. 
1 qt. Add soap to spray 

2 
3 
1\12 qts. 
3 
2 qts. 
2 
1 qt. 
2 
2 Avoid applying in blossom peri

ods on legumes. 

1-2 
lf2-% 
11/4-1\12 
\12 
1 pt. 

If lindane is ineffective and 
other materials not available, 
parathion may be used. 

-----------------------------------------------------------------------------------------
• Safe insecticides which are especially desirable for home gardeners. 
t Synergist is usually piperonyl butoxide, compound 264, n-propyl isome, or sulfoxide; some sticking agent may also be used. 



Crop Insect 

Alfalfa Plant bugs 
Leafhoppers 

Beets, field Webworms 

Clover, alsike Plant bugs 
Weevils 

Clover, red Weevils 
Thrips 
Plant bugs 

Clover, sweet Sweet clover 
weevils 

Com, field Com borers 

Com Com earworms 
Grain, small Green bugs 

Grain aphids 

Peas Pea aphids 

RECOMMENDATIONS FOR CONTROL OF FIELD CROP INSECTS 

Amount of materiel per acre per application 

Spray Dust 

Actual Comm. Gallons Per 
Insecticide Form insecticide preparation liquid• cent Pounds Remarks 

pounds 
DDT E lY2 3 qts. 5-35 For preblossom application. 
DDT W,D IY2 3Ibs. 15-50 5 30-40 See text discussion for pes-
DDT D 1Y2 10 20-25 sible application during 
Toxaphene 45E,D 1Y2 IV2 qts. 5-35 10 20-35 bloom. 
Toxaphene W,D 1V2·2 3-4Ibs. 15-50 10 25-35 See text discussion under 
Toxaphene 45E 1V2-2 I Yl-2 qts. 5-50 "Vegetable Insects." 
DDT E 1Y2 3 qts. 5-35 Pre blossom application ap-
DDT W,D !Yl 3Ibs. 15-50 5 30-50 pears most effective but ef-

ficiency on weevil may not 
be too high. 

(Preliminary results indicate the value of following recommendations as given under alfalfa when plant 
bugs are abundant; use chemicals for grasshoppers) 

Heptachlor E Y2 I qt. 
Dieldrin E (!V2Ibs.) Y2 IVa qt. 
Aldrin E V2·% 1-1 Y2 qts. 
Toxaphene 60E 2-3 li:J-l/2 gal. 
Chlordane 44E 2-3 lh-%gal. 
DDT W,D 1Y2 3Ibs. 
DDT E 1Y2 3 qts. 

(See discussion under vegetable insects) 
Parathion 25W,D 1/4 lib. 
Parathion E If.! 1 pt. 

Malathion 50E % 11/5 pt. 

Parathion E If.! I pt. 
Parathion 25W,D If.! lib. 
Malathion 50E I 4/5 qt. 

25W,D I 4Ibs. 
DDT 25E I 2 qts. 
DDT W,D 2Ibs. 

10-50 
10-50 
10-50 
10-50 
10-50 
!5-50 
5-50 

25-50 
5-25 

5-25 

5-25 
25-50 
5-25 

25-50 
10-50 
15-50 

5 30-40 

Apply in spring when new 
seedlings are in the two
leaf stage. Dusts and wet
table powders may also be 
used, with a mechanical agi
tator necessary with the 
wettable powder. 

30-40 Effectiveness is not inlmedi
ately apparent if tempera
ture is cool. 

40 

Effectiveness of malathion 
by aerial application has not 
been shown. 
Make net sweepings before 
blossoming to determine 
need for spray. 

4-5 30 

5 30-40 

• Suggested gallonages for conventional ground spraying equipment; for most legume- and small grain insect problems, application rates of 2 to 
4 gallons liquid per acre can be made by aircraft and mist blowers; dense foliage makes control more difficult. 



RECOMMENDATIONS FOR CONTROL OF FIELD CROP INSECTS-Continued 
~ 

Amount of material per acre per application ~· 
Spray Dust ~ 

Actual Comm. Gallons Per ~ Crop Insect Insecticide Form insecticide preparation liquid• cent Pounds Remarks 

pounds ~ 
General Armyworms Toxaphene 45E,D 11/2-2 l Yz-2 qts. 5-25 5 30-40 Entire field may be treated. 

Toxaphene D ll/2-2 If insects start to migrate. ~ Parathion E ~ 1 qt. 5-25 put down a heavy barrier 
Dieldrin E (1V2lbs.) 1/4 lV3 pt. 5-25 of insecticide. Direct spray- ~ 

ing or dusting simpler than ~ baits. Parathion suggested ~ 
where treated plants will 
later be eaten. ' Cutworms Toxaphene 45E, D 1~-2 IV2·2 qts. 5-25 5 30-40 'Early treatment very desir-

Toxaphene D IV2·2 10 20-35 able. 
Chlordane 44E,D I 1 qt. 5-25 5 30-40 
DDT E,D I-lV2 2-3 qts. 5-25 5 30-40 
Aldrin E,D V2 I qt. 5-25 2 30-40 

Grasshoppers Aldrin E,D 3-4 oz. %-1 pt. 5-25 2V2 10-20 Hoppers should be treated 
Aldrin 25W 3-4 oz. %-lib. 20-50 when young if possible; 
Chlordane 40E, D V2-I 1f2-J qt. 5-25 5 20-30 lower doses may be used 

then if vegetation not thick. 
There is least residue from 

Heptachlor E,D 3-4 oz. %·1 pt. 5-25 2112 15-20 aldrin. At present heptach-
Heptachlor 25W 3-4 oz. %-lib. 20-50 lor is to be used only on 
Toxaphene 45E, D !-IV2 l-IV2 qts. 5-25 10 20-35 range land. Dosages are for 

White grubs Aldrin E,D 3-4 2lf2 120 broadcast treatment. Use 
25W 3-4 121bs. about one-half for row treat-

Heptachlor E,D 3-4 1112-2 gals. 21/2 120-160 ment. 
25W 3-4 12-16 lbs. 

Chlordane 40E,D 6-8 IV2-2 gals. 5 80-120 
Wireworms Aldrin E,D 3-4 21/2 120 Dosages are for broadcast 

25W 3-4 12lbs. treatment. Use about one-
Heptachlor E,D 3-4 !1/2-2 gals. 21/2 120-160 half for row treatment. Die!-

25W 3-4 12-16 lbs. drin is also effective for 
Chlordane 40E, D 4-6 2-3 gals. 5 80-120 grubs and wireworms. Use 

approval will vary with 
crop. 

4 
• Suggested ga!lonages for 

gallons liquid per acre can be 
conventional ground spraying equipment; for most legume and small grain insect problems, 
made by aircraft and mist blowers; dense foliage makes control more difficult. 

application rates of 2 to 



26 EXTENSION BULLETIN 263 

Diluting Concentrates and Powders 

EMULSION concentrates and wettable powders must be prop
erly diluted with water to give best results. The two tables 

which follow will simplify your calculations and save time. Make 
certain of the percentage of active ingredient in the concentrate. 
Next, look at the columns on the left for the percentage desired 
in your final spray mixture or the pounds of insecticide needed 
for a 50- or 100-gallon mixture. The amount of concentrate needed 
may then be found in the body of the tables. 

DILUTION TABLE-EMULSIFIABLE CONCENTRATES 

Per cent 
actual 

insecticide 
desired 
(bywt.) 

Pounds 
insecticide 
per acre 

if applying 
Ioo• so 
gals. gals. 

Two pounds 
of insecticide 
per gallon 

(23-25 per cent 
concentrate} 

Four pounds 
of insecticide 

per gallon 
(44-47 per cent 
concentrate) 

Eight pounds 
of inseclicidt\ 

per gallon 
(72-77 per cent 

concentrate) 

Gallons of liquid desired in mixture for spraying 
3 5 100 I 3 100 I 3 100 

0.025 
0.031 

0.063 
0.094 

0.125 

0.25 

0.50 

0.75 
1.00 
1.25 
1.50 

1.75 

2.00 
2.50 

3.00 
4.00 
5.00 

0.2 
0.25 

0.5 
0.75 

2 

4 

6 
8 

10 
12 

14 

16 
20 

24 
32 
40 

0.1 
0.13 

0.25 
0.38 

0.5 

2 

3 
4 
5 
6 

7 

a 
10 

12 
16 
20 

I 

% 
1 

2 
3 

4 
T 
21/4 

5 

71/z 
10 
12Yz 
15 
c 
11/s 

I 
21,4 4 
3 5 
T T 
2 3 
3 5 

pis. 
% 

1 

2 
3 

gals. 
4 6 I/2 

c c 
Yz % 

1 Yz 21/3 3 
2 31/1 4 
21/z 4 5 
3 4% 6 

31/3 51/z 7 
qts. 

3% 1Vz a. 
4% 2 10 

5% 2V2 12 
7Vz 3lf4 16 
91/z 4 20 

I I pis. 
% 11,4 % 
1/2 I Vz 1/z 

2 6 2 

4 12 4 
T C gals. 
21/z 1/z 1 

4 % 1112 
5 1 2 
6 llf4 21/z 
7Yz 11/z 3 

10 2 4 
12Yz 21/z 5 
c 

3 6 
11/1 3% 8 
1 Vz 4% 10 

I I T 
.20 Vz 6 

2 

4 
T 

1/4 % 8 
pt. 

Vz 11/z 1/2 
% 21,4 % 

3 
T 
2 

4 

2 6 3 
2Vz 8 4 
3 10 5 
4 12 6 

41/2 131/z 7 
C gals, 

5 1 2 
6 11/4 2Vz 

8 11/2 3 
10 2 4 
12V2 21/z 5 

The following abbreviations and values are used: 
T =tablespoon = 1/2 fluid ounce; I:::: teaspoon= 1/6 fluid ounc~; pt. =pint = 16 fluid 
ounces; C = cup = 8 fluid ounces = 1/z pint. 

For dilutions not given in the table use values given in 100-gallon columns as the basis of 
calculations, as cup and spoon values must be approximate in some cases. 

* For gardeners: if spraying small areas where acreage is not known use the 100-gallon column 
(at left) to calculate proper dilution. For example: if a I pound per acre application of a 25 per cent 
concentrate is being mixed in a 3 gallon sprayer you would use 4 tablespoons of the concentrate,· 
This assumes a fairly thorough wetting of the foliage as you are spraying. · 
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DILUTION TABLE-WETTABLE POWDERS FOR SPRAYS 

Amount of finished spray material desired in gallons 

50 per cent 40 per cent 25 per coni 15 per cent 
Desired wettable wettable wettable wettable 

concentration 
of insecticide 3 100 3 100 3 100 3 100 

per 
pounds 

T T T per 100 oz. oz. oz. oz. 
cent gallons 

0.0!25 .10 113 3% 1/2 Yz 4 2/3 61/z !0.6 
0.025 .20 ?I:J 2 6]/z 1 1 8 1]/z 2 13 2V2 3 211/3 
0.031 .25 1 8 1 11,4 10 2 2 16 3V2 4 262/3 
0.050 .40 IV2 5 13 2 2 16 3 26 5 5 422/3 

lbs. 
0.063 .50 6 16 2% 2V2 20 4 4 32 6 6V2 31/3 

T 
0.094 .75 9 24 4 3Y2 30 2 6 48 10 5 

lbs. 
0.10 .80 9 26 4 4 2 6 51 10 10 51/3 

c lbs. c lbs. c c 
0.125 4 1/4 2 5 21/2 21!2 Y2 4 1,4 % 62/3 
0.25 7% V2 4 10 to 5 5 1 8 Vz 1% !3~3 

T c 
0.50 4 5 8 19 11/1 10 10 2 16 31/.; 262/3 

c 
0.75 ll/2 12 5/s 1% 15 16 3 24 1Y2 4% 40 
1.00 10 2 16 31.j 21/3 20 20 4 32 

c 
1.25 10 % 21/3 20 3 25 26 5 40 
1.5 12 1 3 24 1·1/4 3213 30 
1.75 14 IVa 3V3 28 ll/3 4V1 35 
2.0 16 11/4 4 32 12/3 5 40 
2.25 18 I% 41!3 36 
2.50 20 12/3 5 40 

Abbreviations: t:::::: level teaspoonful=:: 1/12 oz.; T =::level tablespoonful= % oz.; C ::::level 
standard measuring cup = 4 oz. 

Make dilution on a weight basis whenever possible since dry powders vary so much in weight 
per unit volume. 

These values are only approximate since powders vary a great deal in weight by volume. For 
more accurate dilutions use weight values in the 100-gallon column and multiply by 0.01 and 0.03 to 
convert for 1- and 3-ga!lon mixes. Make a weight determination of the product you are using if at all 
possible. Wettable powders of methoxychlor, for example, usually require one-third greater volume 
than indicated in the table. Thus where 3 tablespoons are indicated (and could be used for a 50 
per cent DDT wettable powder) 4 tablespoons of a methoxychlor wettable powder would be more 
accurate. 
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--------------------------------------------------------~ 

Be Careful- Be Safe 
Use Jnsecticides Proper/If 

1. Keep all insecticide preparations labeled and stored in a tight 
container in a cool, dry place where they cannot be reached 
by children, pets, and livestock. Dispose of any unknown ma
terials. 

2. Avoid skin contact, especially with emulsion concentrates and 
oil solutions. 

3. Wash off exposed skin immediately with warm, soapy water. 
If materials have gotten into the eyes wash immediately with 
large quantities of water. 

4. Make dilutions at recommended doses-avoid overdoses. 

5. Avoid inhaling dusts, wettable powders, and sprays. 

6. Do not apply inflammable oil solutions near fire. 

7. Keep insecticide treatments away from food, water, food-prepara
tion areas, dishes, and cooking utensils. 

8. Wear gloves, respirator, and goggles if considerable spraying 
or dusting is to be done. If air movement is poor do not remain 
in an area long during spray operations. 

9. When an exposure occurs or symptoms appear, CALL A PHY
SICIAN. 

10. Act quickly when exposure occurs. Use the ANTIDOTES below. 

* If poison is inhaled, remove patient to open air and apply 
artificial respiration if necessary. 

* If skin is contaminated, wash off affected areas immediately. 

* If a poison is swallowed, induce vomiting as soon as pos
sible. Use I tablespoon dry mustard in a glass of warm 
water, or insert index finger or tongue depressor far down 
the throat. After emptying the stomach feed milk and raw 
eggs to help absorb the toxin and to soothe· irritated areas. 

* If phosphates are absorbed through the skin, inhaled, or 
swallowed, follow the specific recommendations given on 
page 9. 
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