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DEALERS' GUIDE TO INSECTICIDES

John Lofgren, extension entomologist

Regulations On Sale And Uses

The sale and use of insecticides are regulated by two federal ac
ts and

corresponding state laws. Federal regulations cover the interstate
 phases

of insecticide labeling and sales and the interstate movement of t
reated foods

or agricultural products. State laws cover these activities within the state.

The federal acts are the Federal Insecticide, Fungicide, and 
Rodenti-

cide Act, with amendments, and the Food, Drug, and Cosmetic Act
 as amend-

ed. The Insecticide, Fungicide, and Rodenticide Act is administrated b
y

USDA. It provides that all pesticides sold in interstate commerce must b
e

registered and labeled according to its provisions.
•

The Food, Drug, and Cosmetic Act is administered by FDA. 
It pro-

vides for the establishment of tolerances for pesticides in o
r on agricultural

commodities. This means that applications of chemicals to crops and live-

stock must be done in such a way that residues left in or on the com
modities

are within established tolerances. Therefore, you must follow  to the letter

suggestions as to dosage, time of application, crops or livestock to be

treated, waiting periods between treatment and harvest, and other limita
tions

stated in current recommendations and on current labels.

Forms Of Insecticides

* Dusts are dry powders ready for immediate use. They may contain

1/2, 1, 2, 3, 5, 10, or 20 percent of the actual chemical. The rest of the

dust is a carrier, such as talc or pyroph.yllite. Combination dusts with two

or more insecticides or fungicides are available. Don't use dusts in spray-

ers--they do not mix properly with water or oil.

* Wettable powders are dry powders which you may mix with water

to make sprays. Formulations containing 15, 25, 40, 50, 75, 80, and 85

percent of the actual ingredient are available. These powders contain a

carrier plus a wetting agent which permits them to form suspensions when

mixed with water. These formulations are useful on vegetation because they

do not injure foliage as readily as do emulsions or oil solutions. High

volume hydraulic sprayers with mechanical agitators are best suited for

handling most wettable powders.

* Soluble powders. Only a few organic insecticides, made of newer

materials, dissolve in water. Powders of these chemicals are called solu-

ble powders. You may mix them with water in the same way as wettable

powders and use them in sprayers that handle solutions or emulsions.

* Emulsifiable concentrates are liquids that contain the insecticide

dissolved in a suitable solvent and an emulsifier. The concentrates mix with

water to form emulsions. These concentrates may contain many different

amounts of the active ingredient; the label gives this information plus the
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weight of active chemical per gallon. For example: 25-percent DDT emul-
sifiable concentrate contains 2 pounds actual DDT per gallon; 18.5-percent
dieldrin emulsifiable concentrate contains 1 1/2 pounds actual dieldrin per
gallon; 57-percent inalathion emulsifiable concentrate contains 5 pounds
actual malathion per gallon. You may use emulsions in low pressure, low
volume sprayers without mechanical agitation. Be sure the use on plants isspecifically recommended or included on the label—emulsions damage certainfoliage. Some insecticides are available as pastelike "flowable" formula-tions; handle them in about the same way as 

emulsions.•

* Oil solutions are solutions, generally ready-to-use, of the insecti-
cide in a suitable solvent and an oil carrier. Ready-to-use solutions usually
contain from 1/2- to 10-percent active ingredients. Some solution concen-
trates are available for further dilution with oil or to form oil sprays such as
those used by aerial spray equipment, foggers, and mist blowers. Don't use
oil solutions on plants or animals except for special uses with special formu-
lations, such as fly sprays on cattle.

* Granulated material is a ready-to-use preparation of the insecticide
in or on particles of an inert carrier such as attaclay or bentonite. The
particles are usually from 25 to 60 mesh in size, from the consistency of
granulated sugar to that of coffee grounds. Granules are particularly useful
for controlling soil insects because they sift down through foliage and last
longer than other formulations. Granules are also effective for corn borer
control because they roll down into the whorls of plants. Apply granules
with fertilizer spreaders, seeders, or special granule applicators, ground or
aerial.

* Aerosol and spray bombs  contain one or more insecticides, an oil.
solvent, and a propellant gas. These bombs produce a fine mist (an "aero-
sol") or a coarse spray, depending on the bomb's purpose. Fine mist aero-
sols are for the control of flying insects, such as flies and mosquitoes, in a
closed room. Coarser spray bombs apply a residual deposit of insecticide.
You may use some spray bombs on certain plants but check labels carefully
beforehand. Large aerosol cylinders are available for use in greenhouses
and warehouses.

* Miscellaneous. In addition to the main insecticides, there are some
special types. Use fumigants, baits, insecticide-fertilizer mixtures, in-
secticide-herbicide mixtures, mothproofing agents, etc. according to recom-
mendations and label directions.

Calculating Dosages And Application Rates

Most recommendations are given in terms of amount of actual insecti-
cide per acre, percent active ingredient in the finished spray, or as recipes
using a given formulation in 1, 5, 25, or 100 gallons of water. The follow-
ing formulas and tables will help you calculate proper dosages and thereby
avoid waste, excessive residues, or injury to treated plants or animals.

1. To figure amount of emulsifiable concentrate needed for a required
amount of actual chemical to be Mixed in a spray tank:

Number of acres to be sprayed per tank x pounds actual needed per acre
Pounds actual per gallon in concentrate used



Example:

• How many gallons of 25-percent DDT emulsifiable concentrate (2 pounds

per gallon) are needed to give 3/4 pound actual DDT per acre, using a sprayer

with a 50-gallon tank applying 10 gallons per acre (5 acres per tank)?

5 x 0.75
2

1.87 gallons of 25-percent DDT in 50-gallon tank

2. To figure amount of wettable powder needed for a certain amount of

actual chemical per acre:

Number of acres per tank x pounds actual needed per acre

Pounds actual chemical per pound of powder used

Example:

How many pounds of 50-percent DDT wettable powder are needed to

apply 3/4 pound actual DDT per acre, using a sprayer with a 50-gallon tank

applying 10 gallons per acre (5 acres per tank)?

5 x 0.75
0.5

7.5 pounds of 50-percent DDT in 50 gallons of water

3. To figure amount of wettable powder needed to mix a spray containing

a given percent of actual toxicant:

Gallons of spray wanted x percent actual toxicant wanted x 8 
Percent active ingredient in powder used

Example:

How many pounds of 25-percent malathion wettable powder are needed

to make 100 gallons of a 1-percent malathion spray?

100 x 1 x 8
25

32 pounds

4. To figure the percent actual toxicant in a spray mixture:

Pounds of insecticide used x percent active ingredient in insecticide used

Gallons of spray x 8

Example:

What percent DDT is in a spray in which 8 pounds of 50-percent DDT

powder were used in 100 gallons of water?

8 x 50
100 x 8

0.5 percent

5. To figure the gallons of emulsifiable concentrate needed to mix a

spray containing a given percent of active ingredient:

Gallons of spray wanted x percent active ingredient wanted x 8 
Pounds active ingredient per gallon in insecticide used x 100



Dilution table - emulsifiable concentrates

Pounds of
actual chemical
per gallon of
concentrate used

O. 125 lb.
(2 oz.)

Desired pounds per acre of actual chemical

0. 25 lb.
(4 oz.)

0. 50 lb.
(8 oz.)

0. 75 lb.
(12 oz.)

1 lb. 2 lb. 31b.

1 1.0
0.67

2 0.50
3 0.34
4 0.25

5 0.20
6 0.17
7 0.14
8 0.125

pints of emulsion concentrate to apply per acre

2. 0
1.3
1.0
0. 67
0. 50

0.40
0.34
0. 30
O. 25

4. 0
2. 6
2. 0
1.3
1.0

0. 80
0. 67
O. 60
0. 50

6. 0
4. 0
3. 0
2. 0
1.5

1.2
1.0
0.90
0. 75

8. 0
5. 3
4. 0
2. 7
2. 0

1.6
1.3
1.1
1.0

16. 0
10. 6
8. 0
5.4
4. 0

3. 2
2. 6
2. 3
2. 0

24. 0
16. 0
12. 0
8. 0
6. 0

4. 8
4. 0
3. 4
3. 0

Dilution table - wettable powders (for sprays)

Percent Desired pounds per acre of actual chemical
wettable I
powder 0. 125 lb. 0.25 lb. 0. 50 lb. 0.75 lb. 1 lb. 2 lb. 3 lb. 4 lb.
used (2 oz.) (4 oz.) (8 oz.) (12 oz.)

15 13 oz.

25 8 oz.

1 lb.,
12 oz.

amount of wettable powder to use per acre

3 lb. ,
5 oz.

1 lb. 21b.

40 5 oz. 10 oz.

50 4 oz.

75 3 oz.

1 lb.,
4 oz.

8 oz. 1 lb.

6 oz. 12 oz.

5 lb. 61 lb. 13 lb. 20 lb. 261 lb.

3 lb. 4 lb. 8 lb. 12 lb. 16 lb.

1 3/4 lb. 21 lb. 5 lb. 71 lb. 10 lb.

11 lb. 2 lb. 4 lb. 6 lb. 8 lb.

1 lb. 1 lb. , 2 lb. , 4 lb. 5 lb. ,
5 oz. 11 oz. 3 oz.



Dilution table - to obtain a finished spray containing a -desired concentration of actual chemical

Formulation to
be used in 100

Desired concentration of finished spray in percent

0.01 0.03 0.06 0.1 0.25 0.5 1.0 2.5 5.0gallons of water

Wettable powders
(percent)

15
25

1/2 lb.
1/3 lb.

1 1/2 lb.
1 lb.

3 lb.
2 lb.

5 1/3 lb.
3 lb.

13 1/2 lb.
8 lb.

27 lb.
16 lb.

54 lb.
32 lb.

40 1/5 lb. 3/4 lb. 1 1/2 lb. 2 lb. 5 lb. 10 lb. 20 lb.
50 1/6 lb. (2 1/2 oz.) 1/2 lb. 1 lb. 1 1/2 lb. 4 lb. 8 lb. 16 lb. 40 lb.
75 1/10 lb. (1 1/2 oz.) 1/3 lb. 2/3 lb. 1 lb. 2 1/2 lb. 5 lb. 10 lb. 25 lb. 52 lb.

Emulsifiable con-
centrate (pounds
per gallon)-

1 11/3 cup 1 qt. 1/2 gal. 3 qt.
1 1/2 3/4 pt. 1/3 gal. 1/3 gal. 1/2 gal.
2 2/3 cup 1 pt. 1 qt. 3 pt.
4 1/3 cup 1/2 pt. 1 pt. 1 1/2 pt.
5 2 fluid oz. 6 fluid oz. 3/4 pt. 2 2/3 cup
6 1 3/4 fluid oz. 2/3 cup 1 1/2 cup 1 pt.
8 1 fluid oz. 1/4 pt. 1/2 pt. 3/4 pt.

2 gal.
1 1/3 gal.
1 gal.
1/2 gal.
3 pt.
2 2/3 pt.
1 qt.

4 gal. 8 gal. 20 gal. 40 gal.
2 2/3 gal. 5 gal. 13 1/2 gal. 27 gal.
2 gal. 4 gal. 10 gal. 20 gal.
1 gal. 2 gal. 5 gal. 10 gal.
3 qt. 1 3/4 gal. 4 gal. 8 gal.
5 pt. 11/2 gal. 3 1/3 gal. 6 2/3 gal.
1/2 gal. 1 gal. 2 1/2 gal. 5 gal.
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Example:

How much 25-percent DDT emulsion concentrate (2 pounds per gallon)is needed to make 50 gallons of an 0.25-percent DDT spray?

50 x 0.25 x 8
2 x 100

0.5 gallon

Reducing To 1 Gallon Of Spray

For small jobs, you often must figure out how much insecticide to usefor 1 gallon of spray. If the recommendation is given in terms of 100 gallons,use the following formulas for 1 gallon:

With wettable powder:

1 level tablespoon per gallon of water = approximately 1 pound per
100 gallons of water

With emulsion:

1 teaspoon per gallon of water = approximately 1 pint per 100 gallons
of water

Table Of Equivalents 

1 level tablespoon = 3 level teaspoons
1 fluid ounce = 2 tablespoons
1 cup = 8 fluid ounces
1 pint = 2 cups
1 quart = 2 pints or 32 fluid ounces
1 gallon = 4 quarts or 128 fluid ounces
1 gallon (United States) = 0.83 (approx-

imately 4/5 gallon British or Im-
perial)

1 gallon (British or Imperial) = 1.2
gallons (United States)

1 gallon water (United States) =
8.345 pounds

1 pound = 16 ounces or 453.59 grams
1 gram = 0.0353 ounces
1 ounce = 28.3 grams
1 kilogram = 35.27 ounces or 2.2

pounds
1 milligram per kilogram = 1 part

per million

General Precautions For Using Pesticides

1. Always read the label before using sprays or dusts. Note warningsand cautions each  time before opening the container.

2. Keep sprays and dusts out of reach of children, pets, and irrespon-sible people. Store sprays and dusts outside of the home, away from food andfeed, and under lock and key.

3. Always keep sprays and dusts in original containers and keep themtightly closed.

4. Never smoke or eat while spraying or dusting.

5. Avoid inhaling sprays or dusts. When directed on the label, wearprotective clothing and masks.
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6. Do not spill sprays or dusts on the skin or clothing. If they are

spilled, remove contaminated clothing immediately and wash thoroughly.

7. Wash hands and face and change to clean clothing after spraying or

dusting. Also wash clothing each day before reuse.

8. Cover food and water containers when treating around livestock or

pet areas. Do not contaminate fish ponds.

9. Use separate equipment for applying hormone-type herbicides in

order to avoid accidental injury to susceptible plants.

10. Always dispose of empty containers and leftover chemicals so

that they create no hazard to humans, animals, or valuable plants.

11. Observe label directions and cautions to keep residues on edible

portions of plants within legal limits. Avoid drifts of sprays or dusts onto

adjacent fields, pastures, or buildings.

12. If symptoms of illness occur during or after spraying or dusting,

call a physician or get the patient to a hospital immediately.

Disposal Of Empty Containers

For all empty containers of all types: Do not reuse the container.
Completely empty contents and bury the unused chemical at least 18 inches

deep in an isolated location away from water supplies.

Glass containers: Break the container and bury pieces at least 18
inches deep in an isolated location away from water supplies.

Fiber and paper containers: Burn empty containers completely.
Exercise extreme caution and stay well away from smoke.

Metal containers: Pour the following mixture into the empty container:

One-gallon cans--1 pint water and 1 tablespoon household detergent.
Five-gallon drums--2 quarts water, 1/2 cup caustic soda (household

lye), and Z tablespoons detergent.
Thirty-gallon drums--3 gallons water, 1 pound caustic soda (house-

hold lye), and 1/2 cup detergent.
Fifty-five gallon drums--5 gallons water, Z pounds caustic soda

(household lye), and 1 cup detergent.

Handle caustic soda (household lye) with extreme care. Do not get on

skin, in eyes, or on clothing. Read and carefully follow the precautions on

the package.

Rotate container carefully until all inner surfaces are thoroughly wet.

Bury the rinse solution at least 18 inches deep in an isolated area away from

water supplies.

Punch holes in the top and bottom of the container, crush the container,

and bury deeply in an isolated location.
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If you cannot use this rinse method, punch holes in the TOP of the con-tainer. Then burn it in a hot fire until all paint is completely burned off thecontainer. Exercise extreme caution to insure that containers are completely
empty and that persons stay well away from smoke and fumes.

Do not attempt to burn more than five containers at one time.

Always read and follow directions and precautions on the label of a pesticide container. Handle empty containers as carefully as those.that are full.

Safety Precautions And First Aid 

Precautions When Using Toxic Phosphates

Use natural rubber gloves to prevent absorption through the skin. Re-move and wash contaminated absorbent clothing.

Avoid breathing any wettable powder dust or contacting an emulsion. Ifthis is unavoidable, use a respirator specifically made for phosphates. A listof respirators can be obtained by writing to the Department of Entomology,Fisheries, and Wildlife, University of Minnesota, Institute of Agriculture,St. Paul, Minnesota 55101.

Phosphate-Poisoning Symptoms and Antidote 

Many organic phosphate insecticides (TEPP, parathion, methyl para-thion, tetraethyl dithiopyrophosphate, EPN, demeton, Phosdrin, phorate,Di-Syston, and schradan) are hazardous to man during mixing operations andapplication. Contact with recently treated plants or surfaces may also behazardous. Certain organic phosphates are considerably less toxic: Mala-thion, Dicapthon, Co-Ral, and ronnel being much less toxic and Diazinon,Dylox, and Delnav being intermediate.

All organic phosphates discussed, including the least toxic, producesimilar symptoms in human beings. All require the same antidote. Thesymptoms may be produced by absorption through the skin, inhalation,or swallowing. Signs of poisoning include blurred vision (pinpoint pupils),abdominal cramps, tightness of the chest, digestive upset, sweating and ex-cessive salivation, restlessness, giddiness, headache, and twitching of facialand eye muscles.

If any symptom occurs:

1. Call physician immediately.
2. Remove contaminated clothing and wash skin thoroughly with soapand water.
3. Induce vomiting if chemical has been swallowed.
4. Keep patient quiet and warm.

Physician may administer atropine or 2-PAM as an antidote. If you
have had these symptoms from organic phosphorous compounds, do not handlethe compounds again until your physician determines by a blood analysis thatyour condition is satisfactory. If you use these compounds often, have analysesof the blood made at regular intervals.



Chlorinated-Hydrocarbon First Aid 

The chlorinated hydrocarbons include aldrin, BHC, chlor
dane, diel-

drin, DDT, endrin, heptachlor, lindane, methoxychlor, to
xaphene, and thio-

dan .

1. If chemical has been swallowed, call physician immediatel
y. If pa-

tient is conscious, induce vomiting with warm salty water.
 Continue until

vomit fluid is clear.

2. If chemical has been spilled on the skin or clothing, remove
 clothing

Wash skin thoroughly with soap and water. Do not use keros
ene, gasoline,

or other solvents.

3. Keep patient quiet and warm.

Physician may administer sedatives such as phenobarbital or other

barbiturates to keep patient calm or to control convulsions.

Minnesota Poison Information Centers

These centers have been established by the Minnesota Department
 of

Health. Their purpose is to provide information  for physicians about pesti-

cides and common household poisons, their antidotes, and treatments
. Most

centers operate on a 24-hour basis.

City

Bemidji

Brainerd

Crookston

Duluth

Fergus Falls

Mankato

Marshall

Minneapolis

Address

Bemidji Hospital

St. Joseph's Hospital

Bethesda Hospital

St. Francis Hospital

St. Luke's Hospital
915 E. 1st Street

Lake Region Hospital

Immanuel Hospital

Lewis Weiner Memorial
Hospital

Division of Special Health
Services

State Health Department

Abbott Hospital
110 E. 18th Street

Telephone

751-5430

2861

281-4682

281-2490

727-6636

736-5475

628-1605

532-2263

339-7751
Night: 339-1411

339-8414
Extension 226
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City Address Telephone

Minneapolis Fairview Hospital 332-0282
2312 S. 6th Street Extension 331

Morris

Rochester

St. Cloud

St. Paul

Hennepin County General 330-3930
Hospital

619 S. 5th Street

North Memorial Hospital
3220 Lowry Avenue N.

Northwestern Hospital
810 E. 27th Street

Stevens County Memorial
Hospital

St. Mary's Hospital

St. Cloud Hospital

Ramsey County Hospital
640 Jackson

Bethesda Hospital
559 Capitol Boulevard

588-9451

332-7266

1191

282-4425
Extension 591

251-2700

222-0353
Extension 217

227-8611

St. John's Hospital 776-8595
403 Maria Avenue Extension 531

St. Joseph's Hospital 222-2861
69 W. Exchange

St. Luke's Hospital 222-6644
300 Pleasant Avenue

Children's Hospital 227-6521
311 Pleasant Avenue

Virginia Virginia Municipal Hospital 741-3340

Willmar Rice Memorial Hospital 235-4543

Worthington Worthington Memorial 376-4141
Municipal Hospital Night: 376-4142
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Insecticide Toxicity -- LD50-Values 

Any compound may be toxic if you absorb an excessive amount. The

simplest way to express a compound's toxicity is with an LD50....value. This

value is a statistical estimate of the dosage necessary to kill 50 percent of

a large population of the test species under stated conditions (e.g. , single

oral dose of aqueous solution).

Caution is necessary when interpreting LD50-values. Hazards pre-

sented by any compound depend more on how you use it than on its toxicity.

Toxicity may vary with species, age, sex, nutritional state, formula-

tion of poison and route of administration. By necessity, LD50-values are

given for animals. You can apply them only with reservation to man.

An LD50-value in itself gives no information on the dosage that is fatal

to a small proportion of a large group of animals. Although values such as the

LD5 or LDi may be determined for laboratory animals, these values aresta-

tistically less precise than the corresponding LD50-value and, therefore,

even more difficult to apply to man.

LD50-values are usually expressed in terms of single dosages only.

So these values give little or no information about the possible cumulative

effects of a compound.

The following tables were compiled from several sources. A wide

range of LD50-values can be found for many pesticide chemicals. We se-

lected the oral and dermal toxicity values most commonly used in the litera-

ture. The lowest figure is given where toxicities to both male and female

test animals were listed. In the case of newer compounds, values presented

were in technical data sheets.

Sources of information include: Manufacturers Technical Data Sheets.

Hayes, W. J., Clinical Handbook of Economic Poisons, U. S. Depart. of

Health, Education, and Welfare, 1963. Gunther, F. A. and L. R. Jeppson,

Modern Insecticides and World Food Production, 1960. Gaines, Thomas

The Acute Toxicity of Pesticides to Rats, Toxicology And Applied Pharma-

cology 2 (1), Jan. 1960. The Merck Index, Seventh Edition, 1960, Merck

and Company, Incorporated, Rahway, New Jersey. Spector, W. W., Hand-

book of Toxicology, Vol. I, Commission on the Handbook of Biological Data,

NAS/NRC. Martin, Hubert, Guide to the Chemicals Used in Crop Protection,

Canadian Depart. of Agr.

Chemical
Acute LD5 -Values for Rats (mg/kg)

Oral Dermal

Organic Phosphorus Compounds:

TEPP 1.05 Z . 5

phorate (Thimet) 1.1 2.5

disulfoton (Di-Syston) 2.3 6.0

demeton (Systox) 2.5 8.2

parathion 3.6 6.8

1/ Adapted from University of California, Agricultural Extension Service,

May 1964.
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Chemical
Acute LD50-Values for Rats (mg/kg) 

Oral Dermal

mevinphos (Phosdrin) 3.7 4.2

EPN 7.7 25

schradan (OMPA) 9 . 1 15 .

carbophenothion (Trithion) 10 27

Guthion 11 220

4072 13.3
(7,100) (Guinea pigs) (25)

methyl parathion 14 67

coumaphos (Co-Ral) 15.5 860

Bidrin 22 (Rabbits) (225)

dioxathion '(Delnav) 23 63

phosphamidon (Dimecron) 23.3 107

ethioh. (Nialate) 27 62

Bom.y1 (GC 3707) 32 ._...4

dichlorvos (DDVP) (Vapona) 56 75

diazinon 76 455

Ciodrin 125 (Rabbits) (384)

fenthion (Baytex) 215 330

dimethoate (Cygon) 215 440

dicapthon 330 790

naled (Dibrom) 430 1,100

trichlorofon (Dylox) (Dipterex) 560 >2,000

Ruelene 1,000 OM 1.1 1.I

malathion 1,000 >4,444

ronnel (Korlan, Trolene) 1,250

Chlorinated Hydrocarbon Compounds:

endrin 7.5 15

endosulfan (Thiodan) 18 74
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Acute LIDo-Values for Rats (mg/kg) 

Chemical Oral Dermal

dieldrin 46 60

aldrin 60 98

toxaphe.ne 80 780

lindane (Gamma BHC) 91 900

Kepone 95

DDT 118 2,510

heptachlor 162 250

Strobane 250

chlordane 430 690

Dimite (DMC) 500

dicofol (Kelthane) 1,000 1,000

Chlorobenzilate 1,22:0

Genite 1,400

Sulphenone 1,400

ovex (Ovotra..n) 2,050

TDE (DDD) 3,400 4,000

Perthane 4,000

chlorobenside (Mitox) (3,000) (Mouse)

met hoxyc hlor 6,000 6,000

aramite 3,900

tetradifon (Tedion.) 14,700

Carbamate Compounds:

Isolan 13 5.6
Died within -1 hour

carbaryl (Sevin) 500 54,000

Z ectran (15.-63) (Dogs, mice, rabbits,
guinea pigs)

Dinitro Compounds:

DNOC (DNC, Elgetol 30) 30

DNOCHP (DN Dry Mix No. 1) 37

.11.• .11.11

11.1. 11.1

111.. 111.
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Chemical
Acute LD50-Values for Rats (mg/kg) 

Oral Dermal

DNOSBP (DN-289, Elgetol 318,
DNBP, DNSBP) 40

DN-111 330

Arsenic Compounds:

Lead Arsenate 10-50 2,400

Calcium Arsenate 35 2,400

Paris Green 100 2,400

Fluorine Compounds:

Sodium fluosilicate 125

Cryolite 13,500

Botanical Compounds:

Nicotine 50-60 285

Rotenone 132

Allethrin 920 •••

Ryania 1,200

Pyrethrum 1,500

Sabadilla 4,000

Miscellaneous:

Dri-Die (Silica aerogels) Too high to measure

Bacillus thuringiensis (Thuricide Nontoxic to animals
Biotrol, Bakthane)

4.0

1.0
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Summary Of Registered Uses
Of Insecticides on Cereal, Oil, and Forage Crops

Chemical Crop Tolerance(ppm)*
Limitations or minimum
days before harvest

aldrin

carbaryl
(Sevin)

chlordane

Corn (field, pop, 0
sweet)

Corn seed

Corn

Small grain seed

Small grains

Soybeans (beans)

Alfalfa, clover

Corn

Small grain

Sugar beets

Soybeans

Grass (pasture
and hay)

Flax

Alfalfa, clover
(for seed)

0

_÷

0.1 (grain)
0.75 (straw)

0

100

Soil treatment before or
at planting

Seed treatment
Do not use for food or
feed

21 days (2 oz. per acre)
30 days (4 oz. per acre)
Do not use treated stalks,
leaves, and husks for
forage or ensilage

Seed treatment
Do not use for food or
feed

7 days for grain
Do not feed straw treated
within 30 days of harvest
to livestock or ship it
inter state

30 days, single application
Do not feed or ensile treat-
ed plants (2 oz. per acre)

NTL*

100 (forage) NTL
5 (kernel,
cobs)

0 (grain)
100 (straw)

100 (tops)

5 (beans)
100 (forage,

hay)

100

Do not apply after boot
stage

14 days

NTL

NTL.

Do not apply after blos-
soming

Do not feed or graze
treated plants or crop
residues

* ppm = parts per million
- = no residue tolerance established NTL = no time limitations
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Chemical
Limitations or minimum

Crop Tolerance (ppm) days before harvest

DDT

demeton
(Systox)

diazinon

dieldrin

Alfalfa, clover
(for seed)

Corn

Soybeans (beans)

Small grains

Alfalfa, clover

Alfalfa

Clover

Corn (field,
sweet)

Grass (pasture)

Grass hay

Sugar beets

Corn

3.5 (kernel
and cob
of sweet
corn only)

5 (fresh)
12 (hay)

40 (fresh)
10 (hay)

40 (fresh)
10 (hay)

0.75 (kernel
and cob
only)

40 (forage)

60
(40 ppm 24
hours after
treatment

Do not feed, sell, or ship
treated forage

Do not feed, graze, or en-
sile treated forage
NTL for grain

Do not feed treated forage

Do not apply after heads
start to form
Do not feed treated forage
or graze treated fields

21 days--one application
per cutting

2 days--grazing (1.5 lb.
per acre)
10 days —cutting for hay
NTL--grazing or green
cut
days--cutting for hay

(0.5 lb.per acre)

NTL—grazing or feeding
fresh or green cut forage
7 days cutting for hay
(0.5 lb. per acre)

NTL for grain
NTL for forage fed to cat-
tle and sheep; 2 days other
livestock
(1.25 lb.per acre)
Soil application--NTL

NTL for grazing or feeding
fresh forage
Do not spray over livestock
Do not repeat application
within 30 days

10 21 days (water spray)
30 days (oil spray) (0.5 lb.
per acre)

0

Corn seed 0

60 days--do not feed tops

40 days (2 oz. per acre)
60 days (8 oz. per acre)
Do not feed forage

Seed treatment
Do not use for food or feed
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Chemical Crop Tolerance (PPrn)

Limitations or minimum
days before harvest

dieldrin

disulfoton
(DiSyston)

endosulfan
(Thiodan)

endrin

heptachlor

lindane

malathion

Soybeans
(beans)

Small grain seed

Small grain

Corn (field)

Sugar
beets

Small
grain

Soybeans (beans)

Corn

Small grains

Sugar beets

Corn

Corn seed

Small grain seed

Corn seed and
small grain seed

Alfalfa, clover,
grass, pasture,
forage, or hay

Corn

Small grain

0

0

0.1 (grain)
0.75 (straw)

0

135

8 (forage)
Z (ear)

8

35 days (1 oz. per acre)--
single application

Seed treatment
Do not use for food or feed

7 days for grain
Do not graze or feed forage

Soil treatment only at least
100 days before harvest
One application per season

Do not feed treated tops

Do not apply after heads
begin to form
Do not graze or feed
treated forage

Do not apply after pods
start to form
Do not feed plants

Single application--45 days

45 days--single application

20 days for beets
60 days for tops

Soil treatment before or
at planting

Seed treatment
Do not use for food or feed

Seed treatment
Do not use for food or feed

Seed treatment
Do not use for food or feed

NTL (including low-volume
concentrate)

5 days (or postharvest-
storage treatment)

7 days (including low-volume
concentrate or postharvest-
storage treatment)
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Limitations or minimum
Chemical Crop Tolerance (ppm) days before harvest

Soybeans 1 day for rates less than
1 3/4 lb. per acre
3 days for rates up to 2
lb. per acre

Sugar beets NTL for beets
7 days for tops

methoxychlor Alfalfa, clover, 100 7 days
grass

mevinphos Alfalfa, clover 1 1 day m
(Phosdrin)

Grass _ 1 day (5 days for grass
hay to be sold or shipped) ..

Corn 0.25 (grain)
1.0 (forage) 1 day

Small grains 14 days

parathion Alfalfa, clover 1 15 days
(and methyl
parathion) Corn 1 12 days or soil treatment

Small grains 1 15 days

phorate Corn Granular formulation soil
(Thimet) treatment at planting or

application to whorls prior
to tasseling
Do not apply if you use
previous soil application

toxaphene Alfalfa, clover Do not feed, graze, or
for seed cut for hay

Corn 7 NTL for grain
Do not feed treated forage

Small grains 5 NTL for grain
Do not feed straw or use
treated crop for forage

Sugar beets 60 days
Do not feed tops

Soybeans NTL for beans
Do not feed forage

Grass, pasture 7 (in fat of Not more than one appli-
meat animals) cation

Do not graze milk cows -
Remove meat animals at
least 6 weeks before
slaughter
Do not apply to grass to
be cut for hay
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Chemical

Limitations or minimum

Crop Tolerance (ppm) days before harvest

toxaphene Sweetclover - Early spring--two-leaf

(green manure) stage
Do not pasture or cut for
hay or forage

trichlorfon Sugar beets 14 days for beets

(Dylox) 28 days for tops

4072 Corn Soil treatment

Summary Of Registered Uses
Of Insecticides On Livestock

Chemical

Limitations or minimum

Livestock Tolerance (ppm)* days to slaughter

carbaryl
(Sevin)

ciodrin

coumaphos
(Co-Ral)

Poultry

Cattle (beef)

Cattle (beef
and dairy)

Cattle

5 (meat)
0 (eggs)

7 days
Do not repeat within 4
weeks

7 days
Not over 1 quart 0.5-per-
cent spray per head
Do not repeat within 4 days
Do not apply to dairy cattle

NTL on 1-percent oil so-
lution in backrubbers or 2-
percent spray at not over
2 o-z. per head per day

Do not apply more often
than every 7 days for 0.3 to

1-percent water sprays at
1 to 2 quarts per head

1 (meat and NTL on beef cattle
fat) Do not apply 1 lb. EC' to

0 (milk) dairy animals
Do not apply 25-percent
WP'' to nonlactating dairy

cattle within 14 days of

lactation

Poultry, 1 (meat) NTL
0 (eggs)

DDT Cattle (beef) 7 (fat) NTL on 5 percent in oil

* ppm = parts per million
+ - = no residue tolerance established

NTL = no time limitations

on backrubbers or dry dust
application
Do not apply as spray
Do not apply to dairy ani-
mals

# EC =emulsifiable concentrate
** WP =wettable powder
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Chemical
Limitations or minimum

Livestock Tolerance (ppm) days to slaughter

DDT

dichlorvos
(DDVP)

Sheep

Cattle

Chickens (in cages)

7 (fat) NTL

NTL

3-percent tablets under
cages only

diazinon Sheep 0.75 (meat, 14 days
fat)

dioxathion Cattle (beef, 1 (fat) With 0.15-percent spray
(Delnav) sheep, swine) or dip, do not reapply

within 2 weeks; do not dip
animals that are less than
3 months old; do not apply
to dairy animals
With .0.6-percent pour-on,
do not reapply within 30
days (beef cattle only)

lindane Cattle (beef) 7 (fat) 60 days--dip
30 days--spray
Do riot dip or use over
0.03 percent on calves
under 3 months
Do not treat dairy cows
NTL.,J.2 percent on back-
rubbers

malathion

Swine 4 (fat)

Sheep

60 days--dip
30 days--spray or in oilers
Do not use on animals under

6 months old

7 (fat) 60 days--dip
30 days--spray

Cattle (beef) 4 (meat) NTL

Cattle (dairy) 0 (milk)

Poultry

Sheep, swine

4 (meat)
0 (eggs)

At least 2 weeks before
lactation, spray
At least 2 months before
lactation, dip
At least 5 hours before
milking, dust

NTL

4 (meat) NTL
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Chemical Livestock
Limitations or minimum

Tolerance (ppm) days to slaughter

methoxychlor Cattle (beef)

Cattle (dairy)

Sheep

Pyrethrins Cattle, all
(plus approved
synergists
and/or repel-
lents)

ronnel
(Korlan)

ronnel
(Trolene)

Cattle (beef)

Sheep

Swine

Cattle (beef)

rotenone Cattle

Ruelene Cattle (beef
and nonlactat-
ing dairy)

Sheep

3 (fat)

0 (milk)

3 (fat)

0 (meat and
milk)

0 (fat)

Exempt

NTL

NTL, dust to back and
neck only

NTL

NTL

8 weeks--dip or spray
6 weeks--backrubbers
Do not treat dairy cattle
within 21 days of lacta-
tion
Do not apply dips or
sprays more often than•
every 2 weeks

12 weeks and not more
often than every 2 weeks

6 weeks and not more of-
ten than every 2 weeks
2 weeks for bedding
treatment

28 days—U.26-percent
feed mix
60 days--0.6-percent
feed mix
21 days--5.5 percent
in mineral supplement
Use any one method as
only source of ronnel
treatment

NTL

Do not repeat within 28
days
Do not .apply within 28
days of slaughter nor to
dairy cows within 28 days
of lactation

14 days drench
Do not treat lambs under
30 lb, or ewes within
30 days of lambing
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Limitations or minimumChemical Livestock Tolerance (ppm days to slaughter 

thiocyanates Cattle, all NTL
(Lethane,
Thanite)

toxaphene Cattle (beef) 7 (fat) 28 days, all uses
and sheep

trichlorfon Cattle (beef) 14 days before slaughter
(Neguvon) Do not apply to dairy cattle

References - Insect Control - Insecticides

Insecticides and Their Uses in Minnesota. Ext. Bull. 263, Univ. of Minn.,
St. Paul, Minn. 55101

Commercial Vegetable Pest Control Guide. Spc. Rept. 5, Univ. of Minn.,
St. Paul, Minn. 55101

Commercial Fruit Pest Control Guide. Spc. Rept. 6, Univ. of Minn. , St.
Paul, Minn. 55101

Home Fruit Spray Guide. Ext. P. 184, Univ. of Minn., St. Paul, Minn. 55101

Fly Control for Livestock. Ext. F. 192., Univ. of Minn., St. Paul, Minn.
55101

Entomology Fact Sheet Series, Univ. of Minn., St. Paul, Minn. 55101
1. European Corn Borer and Corn Earworm Control
4. Insect Control on Forage Crops 
5. Controlling Cattle Lice
7. Chemical Control of Soil Insect Pests of Corn
8. Indian Meal Moth Control in Stored Shelled Corn
9. Insects in Stored Grain
11. Controlling Insects in the Home Vegetable Garden
12. Armyworms
U. Controlling Corn Rootworms
17. Insect Pests of Poultry 
20. The Apple Maggot 
21. Cankerworms
za. Controlling Insect Pests of Trees and Shrubs
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CROP DISEASES AND PROBLEMS IN MINNESOTA IN 1965

Herbert G. Johnson, extension plant pathologist

Maize Dwarf Mosaic (MDM)--We learned a great deal about this disease
in 1965. Its range was only slightly greater than in 1964; in some cases, MDM
was not found in 1965 where it had been in 1964. The 1965 survey was more
accurate and intensive than the 1964 survey. Resistant hybrids found in 1964
were planted extensively in 1965 and probably reduced 1965 yield losses ma-
terially.

Nearly all 1965 reports of occurrence stated that the disease was found
in river bottom land and near Johnson Grass. Johnson Grass is not found
much in Iowa or the northern half of Ohio. In North Carolina, MDM virus
was found in Johnson Grass but not in corn. Ohio had a 5-million bushel loss
of corn from MDM in 1964 and a 34-million bushel loss in 1965.

Time of planting studies show that the earlier the .planting of corn up
to June 1, the greater the incidence of MDM. MDM predisposes corn to stalk
and root rot infection.

Several different viruses have been found on corn since the MDM work
was started. Some of these viruses, such as cucumber mosaic virus, have
been known on corn for a long time but are unimportant. The old sugar cane
virus does not infect Johnson Grass but is otherwise rather closely related
to MDM virus. Many investigators use the term "sap transmissible virus"
for MDM and some other viruses. This term differentiates these viruses
from corn stunt virus which is transmitted by leafhoppers only. All sorghums
are susceptible to MDM. Barley yellow dwarf virus infected five varieties of
sweet corn in South Dakota.

Many tests were run to determine if MDM virus is seed transmitted.
At least 10,000 seeds from infected plants were checked in the Midwest; no
transmission was found. In California, about 0.4 percent seed transmission
of MDM virus was found in both sweet and field corn.

Several inbred lines of corn that are in use have good MDM resistance.
Resistance has a simple inheritance, believed to be conditioned by a single
dominant gene. Field corn has more resistance than sweet corn.

Eleven aphid species were tested in the greenhouse for transmission of
MDM virus; all proved to be vectors. In only 20 seconds, an aphid acquired
MDM virus from a plant. The virus persisted only 20-30 minutes in the aphid,
and it took only 1 minute to inoculate a plant.

Corn plants infected with MDM virus and stored for 15 months at -12° C.
were still infectious. The virus does not survive in dead plants. Infected
plant juice that has been frozen is not infectious. Pollen from MDM-infected
plants is not infectious, but roots of infected plants are infectious. The virus
is not soil borne.

Red Stripe Disease--Another new virus disease of corn, tentatively
called "red stripe, " might be caused by wheat streak mosaic virus. The
name describes the symptom on corn kernels. The disease is found in the
northeast part of the Corn Belt in Ohio, Indiana, Michigan, Maryland,
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Pennsylvania, and adjacent parts of Ontario. Cases are also reported in

Idaho. The virus infects wheat, barley, oats, and corn; it overwinters in

winter wheat. Mites are vectors on wheat. Although quack grass is not a

host of the virus, it does harbor the mite. The virus is not seed transmitted.

Red stripe and MDM on the same plant are more severe than either one alone.

Phytophthora Root Rot Of Soybeans--A 1965 survey of soybean fields

showed six Minnesota fields in which Phytophthora root rot was suspected.

In all cases, suscepted areas were in low ground with high soil moisture.

Soil from these areas was tested in the greenhouse; Phytophthora root rot

was present in four of the six. The positive fields were in Blue Earth,

Brown, LeSueur, and Yellow Medicine Counties.

Soybean varieties resistant to Phytophthora root rot and adapted in Min-

nesota are: Chippewa 64, Harosoy 63, Lindarin 63, and Merit.

Oat Crown Rust--Results of 1964 and 1965 field testing show that most

oat varieties are susceptible to prevalent crown rust races. The following

varieties are the most resistant that we presently have:

Portage moderately resistant

Clintland 64 moderately resistant to moderately
susceptible

Lodi moderately susceptible
Iviinhafer moderately susceptible
Rodney moderately susceptible

Some test lines of oats have greater resistance but they do not have good

agronomic characteristics.

Generally, the oat crop was not materially damaged by crown rust in

1965.

Oat Stem Rust--Race 6AF attacks all commercial oat varieties in Min-

nesota and adjoining states. And, it was the most prevalent race of oat stem

rust in Minnesota in 1965 and second most prevalent in 1964. About 650 vari-

eties and lines of oats were tested in field plots in 1965 for reactions to race

6AF. This was an initial screening trial with small plots. A few varieties

showed moderate susceptibility, but the 1-year trial is considered unreliable.

Some test lines showed a promising degree of resistance. Further testing

will be done.

Generally, the commercial oat crop was not materially damaged by

stem rust in 1965.

Loose Smut Of Barley--The percentage of loose smut-infected embryos

in seed from the 1965 crop increased as compared to several previous years.

At Fargo, the first 700 barley samples tested had 10 percent or more infec-

tion in 40 percent of the samples. In 1959, the field count in the Red River

Valley averaged 6. 5 percent infected heads with individual fields ranging up

to 30-40 percent. The cool, moist season was probably favorable for infec-

tion at flowering time and resulted in a rather drastic increase in seed infec-

tion.

Always have barley seed tested. You can send random seed samples,

about 1 pint in size, to:

Division of Plant Industry
670 State Office Building

St. Paul, Minnesota 55101
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The charge is $5 per sample. Make checks payable to: Minnesota
State Treasurer. Mark samples "Smut Test."

Loose Smut Of Wheat--During the 1965 growing season, there were re-
ports of increased loose smut of wheat. Plans have been made to test wheat
samples with the embryo test used for barley. The test has been tried on a.
few wheat samples before and it works well. We can determine the percen-
tage of infected embryos in wheat samples, but we don't know how results will
compare with field trials.

Wheat Leaf Rust--Leaf rust of wheat was probably the most significant
disease in the spring wheat area in 1965. Leaves were killed prematurely by
this disease, resulting in yield reduction. The spring wheat variety "Chris"
showed good resistance to leaf rust in all trials.

Wheat Stem Rust--Spring wheat varieties have good resistance to pre-
valent races of stem rust. For many years, the winter wheat varieties grown
extensively to the south and west of Minnesota have been susceptible to races
56 and 15B of stem rust. Heavy spare loads of these races have been built
111D on the winter wheats and carried north by the wind to settle on resistant
spring wheats. Highly virulent stem rust races that could attack both winter
and spring wheats apparently were diluted by races 56 and 15B. Some new
winter wheat varieties that are resistant to races 56 and 15B are coming into
use. They could cause a build-up of more virulent rust races in the next few
years, resulting in susceptibility of some or all of our spring wheat varieties.

Spraying For Wheat Rust Control--Some North Dakota fields of stem
rust-susceptible winter and spring wheat were sprayed with fungicides for
rust control in 1965. The timing appeared to be off and sometimes only one
rather than the recommended two applications was made. Nevertheless,
some unusually good results by way of increased yields were obtained. The
preferred fungicide for this use, Dithane S-31, had limited clearance for use
in 1965.

Some fields of stem rust-resistant spring wheat were sprayed with zineb
fungicide for leaf rust control with good results. On wheat, zineb has up to
3 weeks clearance before harvest. Applications of all fungicides are usually
made by airplane with 5 gallons of water and the recommended amount of fun-
gicide formulation per acre. Two applications are recommended--the first at
"boot stage" and the second 10 days later.

Determining the need for spraying is a difficult part of this operation.
You should know the general situation of rust races and prevalence in the
Mississippi valley. Then, plants of the individual field must be inspected
for occurrence of early rust infections.

Cercospora Leaf Spot Of Sugar Beets--The last two seasons showed
a striking contrast in this disease's development. In both 1964 and 1965,
the disease was present in trace amounts in mid-July. In 1964, the disease
increased to severe proportions in many fields by mid-August and continued
to be severe throughout the season. But in 1965, the disease did not develop
to significant proportions. In mid-August the disease was still at trace levels
and remained at trace to light levels throughout the season.

The 1964 recommendation was to spray with fungicides starting when a
trace of disease was found in a field. A total of about four applications at
10-14 day intervals was recommended. The same recommendation was made
in mid-July 1965. But, by early August, it was evident that the disease was
not increasing. So spraying usually was stopped after one or two applications.
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Temperature difference between the two seasons is the most likely rea-

son for the differing disease development. While 1964 was hot, 1965 was cool.

This example indicates the need for survey and correct interpretation of ob-

servations as the season progresses.

Potato Diseases--Verticillium wilt occurred in varying degrees in some

fields in 1965. The fungus was carried in some tubers, resulting in infected

plants in the field. The fungus probably was carried mainly in small tubers,

particularly small tubers that resulted from infected plants which died prema-

turely. This observation indicates that you can reduce the disease in stocks

of seed potatoes by sorting out the small tubers and planting large ones.

Late blight was reported from scattered locations. But with random

surveys, chances of finding it were poor.

Early blight was quite prevalent but varied considerably from field to

field. The reason for this variation is not always easy to determine. Plant-

ing potatoes on the same field in successive years usually results in a build-

up of the disease since the fungus overwinters in the field on potato plant res-

idues. Planting in fields adjacent to fields that had potatoes the previous

year is also likely to give the disease a start. Fungicides recommended for

potatoes are effective in controlling both early and late blight.

One situation of dying parts of potato leaves was diagnosed as a physio-

logical reaction to humidity and temperature changes. Young, rapidly grow-

ing plants were under cool and humid conditions for several days; then the

weather became warm and dry. Under such conditions, roots often lag in

supplying sufficient water, resulting in collapse of leaf tissue. Dead spots

in leaves were between the veins. New growth was normal and little damage

was done.

Freezing temperature in the fall damaged tubers that were close to the

surface; these tuber were rotting at harvest. Excessive soil moisture during

September resulted in lack of sufficient oxygen and caused some soft rot in-

fection.

Mycotoxins--Some common fungi, when growing in grains and other

plant materials, produce compounds that are toxic to certain animals. Some

cases of hitherto unexplained illness and death of farm animals probably were

due to these toxins. Collectively, these diseases are known as "mycotoxicoses. "

Work at the Minnesota Agricultural Experiment Station and College of

Veterinary Medicine over the past 21 years implicated the fungus Fusarium

as a cause of the "estrogenic syndrome" in swine. This common and impor-

tant disease involves the reproductive system; in gilts and sows, it results

in enlarged vulvas and uteri and sometimes in abortion. The compound pro-

duced by the fungus and which, when consumed by swine, results in illness,

was isolated and identified. Moreove4 it was found in corn being fed to herds

where the estrogenic syndrome appeared. It was also found in manufactured

feed, even though the fungus no longer could be isolated from the feed.

The hemorrhagic syndrome in poultry--chickens and turkeys—has been

shown to be caused by consumption of feed invaded by one or more species of

the fungus Penicillium. This disease is currently being investigated at the

University of Minnesota. Other diseases suspected of being caused by feeds

invade.d by fungi are also being studied.
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Some isolates or cultures of the fungus Aspergillus flavus, when grow-
ing in grains and seeds, produce an extremely potent toxin called "aflatoxin."
Some domestic animals are highly susceptible to this toxin. Aflatoxin was
found in moldy peanuts, cottonseed meal, corn, moldy and heating hay, and
fishmeal. When storage conditions permit this fungus to grow, it probably
produces aflatoxin in seeds, grains, and plant materials of many kinds.

The problem of mycotoxicoses is complex. Toxin production is influ-
enced by many factors. Moreover, the presence of fungi in a feed sample,
even of species known to produce toxins, is not in itself evidence that the
feed is toxic. Methods are now available for detecting relatively small
amounts of the compound produced by Fusarium that results in the estrogenic
syndrome in swine and of aflatoxin. But, these methods are relatively expen-
sive and time consuming and require special apparatus, techniques, and train-
ing.

Some commercial testing laboratories have facilities for detecting
aflatoxins in feeds and other products. As work on this problem continues,
tests for other mycotoxins probably will be developed and become available
in commercial laboratories on a fee basis.

Seed Treatment Test For Cereals--A biological test for amount and uni-
formity of seed treatment was developed many years ago. It is sometimes
called the "seeded plate test. " Treated seed is placed on agar culture media
that contains a fungus or bacterium. The fungicide diffuses into the culture
medium from the treated seed. In a few days, the test is ready to read.
Growth of the fungus or bacterium is prevented in zones containing the fungi-
cides. The diameter of the zone of inhibition is related to the amount of
chemical present.

Carefully treated seed is used as a standard against which unknowns
are compared. A random sampling of "treated" seed in North Dakota in 1965
showed wide variations in performance. Many samples did not measure up
to the performance of known standards.

Seed treating should be done carefully with suitable machines, proper
materials, and recommended dosages. The seeded plate test can show the
quality of treatment.

Mercury Treatment Of Cereal Grain Seed--Treatment of cereal grain
seed with organic mercury fungicides is recommended for these crops.
These fungicides control both seed- and soil-borne disease-causing organ-
isms.

The greatest fungicide residue problem that we have on food crops is
the contamination of grain for market with these chemicals. Every year,
carload lots of grain are condemned for food or feed use because small
amounts of treated grain are present. This situation results from either
careless or deliberate mixture of treated grain with untreated grain. Un-
planted treated grain is the problem. Always destroy such seed or hold it
over to the next crop and plant it. Follow procedures that prevent the oc-
currence of treated seed at the end of the planting season. One suggestion
is the bulk treatment of most seed for planting by normal machine methods.
Then, finish the planting with "pranter box" treatment materials.

Fruit Diseases--You can obtain many benefits from fungicide applica-
tions on strawberry and raspberry plants. Several fungicides have clearance
for use on these crops; captan has the most liberal clearance and can be used
even during harvest. A good fungicide application program consists of week-
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ly fungicide applications from the start of spring growth to the beginning of

harvest. Sprays of captan alone without insecticides during bloom are espe-

cially valuable in preventing flower infection.

This series of sprays saves many flowers from infection and loss of

berry formation and prevents much fungus infection of berries. Both yield

and quality are materially increased, even a four-fold increase in straw-

berry yield can be obtained.

Rust of apples was especially prevalent in 1965. Ferbam, thiram,

zineb fungicides control this disease. Scab is the other common apple dis-

ease; captan and dodine fungicides are preferred for its control.

The variety Haralson had a low quality crop of apples in 1965. Severe

russeting and cracking of fruit were common due to low temperatures in

late spring. Haralson apples were a total loss in some Minnesota areas.

Available Publications on Plant Diseases

You may obtain single copies of up to 10 different publications free from

county extension offices or from Bulletin Room, Institute of Agriculture,
 Uni-

versity of Minnesota, St. Paul, Minnesota 55101. You can purchase the
 pp.b-

lications in quantity (except USDA material); obtain details on cost from the

Bulletin Room.

Scab of Cereals, USDA Leaflet 426, 1957.

The Dutch Elm Disease, Univ. of Minn. Ext. F. 211, 1963.

Dutch Elm Disease and Community Decisions, Univ. of Minn. Spc. Rept
. 14,

1965.

Home Fruit Spray Guide, Univ. of Minn. Ext. P. 184, 1964.

Onion Diseases and Their Control, USDA Agr. Handbook 208, 1961.

Controlling Dodder in Alfalfa, USDA Farmers' Bull. 2211, 1965.

Maple Diseases and Their Control, USDA Home and Garden Bull. 81, 
1962.

Strawberry Diseases, USDA Farmers' Bull. 2140, 1963.
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A LOOK AT FERTILIZER MATERIALS

Curtis J. Overdahl, extension soils specialist

Retailers or users of fertilizers frequently ask about differences in in-

gredients of fertilizers with the same grade. In order to understand how

various forms of nutrients or how mixed fertilizers differ, let us look at how

individual nutrients are derived.

Nitrogen

Early sources of nitrogen were plant and animal organic wastes. Later,

nitrogen was derived from sodium nitrate and coal. Nitrogen is obtained from

coal via the byproduct ammonia; then, sulfuric acid is added to form ammon-

ium sulfate.

Since the development of synthetic nitrogen, these sources have greatly

decreased in importance. To obtain synthetic nitrogen materials, anhydrous

ammonia must first be synthesized. The air we breathe is the source of gas-

eous nitrogen which is about 80 percent nitrogen. This gaseous nitrogen is

combined with hydrogen by a special process to form ammonia. Hydrogen

sources can be water, oil, coal, or methane gas. Methane gas contributes

over 80 percent of the hydrogen in ammonia manufacture in the United States.

When mixtures in the proportion of one nitrogen molecule to three hy-

drogen molecules are brought together, at high temperatures and high pres-

sures with an iron catalyst, 82 percent anyhydrous ammonia results.

Dry Nitrogen Forms Derived From Ammonia

1. Nitric acid (22-0-0) Material for industrial use (13-0-0)

Ammonia is burned with oxygen at 950° C. to form nitric acid. The

simplified formula is:

NH3 + 02 = HNO3

2. Ammonium nitrate (33-0-0)

Ammonia plus nitric acid forms ammonium nitrate:

NH
3 
+ HNO

3 
= NH NO
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3. Urea (45-0-0)

Ammonia plus carbon dioxide (CO2), under heat and pressure, forms
urea:

NH3 + CO2 = C0(NH2)2 + H20

4. Ammonium sulfate (21-0-0)

Ammonia plus sulfuric acid results in ammonium sulfate:

NH3 + 1-12 04 = (NH4)2SO4

Liquid Nitrogen Forms Derived From Ammonia

1. Nonpressurized solutions (28-32 percent nitrogen

These forms contain one-half of their nitrogen as ammonium nitrate
and one-half as urea. The 32 percent materials contain 20 percent water; the
28 percent nitrogen materials contain 30 percent water. There is no free am-
monia. You can spray these forms or apply them with overhead irrigation
sprinkler systems.

2. Pressurized solutions

Pressurized solutions (41-0-0), compared to nonpressurized types,
have higher nitrogen contents and ammonia which develops some pressure.
These pressurized solutions are made by combining ammonium nitrate and
ammonia plus water. An example of 41-0-0, solution No. 2, contains 13 per-
cent water, 65 percent ammonium nitrate, and 22 percent ammonia.

3. Aqua ammonia

This material is made with ammonia gas and water. A very low-
pressure solution, it usually contains about 20 percent nitrogen.

Phosphorus

Rock phosphate is the main commercial material source of phosphorus.
In the fertilizer industry, this rock phosphate is processed into a compara-
tively soluble form called available phosphorus.

The term "available" is not an absolute quantity decided strictly by
the growing plant. The definition of availability is a laboratory estimate
of how much of the total phosphorus content is in a form absorbable by
plants. The legal definition describes the amount of phosphorus that is
soluble in a "1 normal ammonium-citrate solution" as P205. This amount
may or may not be soluble in water. The "water soluble" portion is not part
of the legal definition. Reference to water solubility only describes how soon
the "available" material can be absorbed by plants.

Phosphoric Acid (H3PO4)

Knowledge of new methods of phosphoric acid manufacture will help
you understand how high analysis fertilizers are made and what it might
mean when impurities are removed.
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The normal "wet process" or merchant grade phosphoric acid contains
such impurities as iron, aluminum, calcium, and sulfur. It also contains
about 54 percent P205. This merchant grade is made by addition of sulfuric
acid to rock phosphate resulting in the formation of phosphoric acid and
gypsum.

Recent methods (either wet process or electric furnace) produce highly
concentrated materials referred to as "superphosphoric acid." This almost
pure material contains about 70-80 percent P205. Such high concentration,
brought about by less water than in the regular 54 percent phosphoric acid,
permits the manufacture of unusually high analysis, mixed fertilizers or
straight phosphate goods.

In 1965, mixed fertilizers were compared on a Todd County field. One
fertilizer was a high analysis material made from superphosphoric acid.
The other fertilizer was a similar ratio but lower analysis since sulfuric
acid had been used in the phosphoric acid manufacture. Since the soil was
sulfur deficient, sulfur-deficient corn resulted where the purer phosphoric
acid was applied. Although most soils outside of north-central Minnesota
contain adequate sulfur, these observations illustrate the need for under-
standing fertilizer materials.

The sulfur used in manufacturing ordinary or merchant grade phosphoric
acid results in the formation of calcium sulfate (gypsum). Gypsum, a neutral
salt, does not lower the pH of high lime soils. Any sulfur added with the
intent to lower the pH close to the seedling must be in an acid form such as
sulfuric acid.

Superphosphate and Concentrated Superphosphate

Ordinary superphosphate fertilizer (0-20-0) is a phosphate material
produced by action of sulfuric acid on rock phosphate. Today, phosphoric •
acid has replaced sulfuric acid in the rock phosphate treatment. Because of
the additional phosphorus source, use of phosphoric acid produces concen-
trated superphosphate (0-45-0).

Polyphosphates

Polyphosphates are newcomers to the fertilizer industry. They stem
from superphosphoric acid (about 80 percent P205 made from furnace
grade). After ammoniation, for example, a 16-60-0 grade could be used in
combination with potash or ammonium nitrate to form high analysis, com-
plete grades.

Ammonium polyphosphate is entirely water soluble. It can be dissolved
in water to make liquids or used in bulk blending. It also is used as an in-
gredient of granular mixed fertilizers. Wet-process superphosphoric acid
is used to produce a liquid 10-34-0 polyphosphate. From this 10-34-0 poly-
phosphate, a liquid 6-18-6 or similar liquid grade is made.

Mixed Dry Fertilizer Manufacture

Ammoniated Phosphates vs. Ammonium Phosphates

Ammoniated superphosphates result from a process involving water
solutions of ammonia and ammonium nitrate. These solutions are mixed
with either 0-20-0 or 0-45-0 to form a nitrogen-phosphorus mixture. Great
heat is evolved in the process. Some of the water-soluble portion (mono-
calcium phosphate) of the 0;-20-0 or 0-45-0, each of which is about 90
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percent water soluble, is converted to a nonwater-soluble dicalcium phosphate.
But since dicalcium phosphate is still citrate soluble, no lowering of the
phosphorus analysis results according to the legal definition. The citrate
soluble portion alone determines stated analysis. Ammonia tion of 0-20-0
reduces water solubility considerably. However, ammoniation of 0-45-0 does
not drop it below 60 percent water solubility.

Minnesota fertilizer manufacturers are concerned about water solubility.
Therefore, when ammoniating, they rarely allow the phosphates' solubility
to fall below 50 percent. Research shows that when about 60 percent water
solubility is maintained, about 90 percent efficiency is obtained as compared
to a similar 100 percent water-soluble material.

Ammonium phosphates result from ammoniating phosphoric acid rather
than superphosphates. When phosphoric acid is used, 100 percent water
solubility results. Examples of various degrees of ammoniation are: 11-48-0,
monoammonium phosphate; 18-46-0, diammonium phosphate; and 16-20-0,
ammonium phosphate-sulfate. The latter is made by adding ammonia to both
phosphoric acid and sulfuric acid. The resulting material contains about 15
percent sulfur.

When potassium is added to either an ammoniated phosphate or an
ammonium phosphate, a complete mixed fertilizer is produced.

Nitric Phosphates

Ammoniated or ammonium phosphates are not the only nitrogen-phos-
phorus combinations. Nitric acid treatments of rock phosphate produce nitric
phosphates. This treatment is a sulfur-saving process used by some major

companies in the Minnesota area. New manufacturing techniques have
brought the water solubility of these fertilizers to above 50 percent.

Mixed Liquid Fertilizer Manufacture

The success of liquid mixtures is due to their greater convenience of

handling and application as compared with solids. Dustiness, caking, and

segregation are not problems with liquids. Low labor and capital invest-

ment make liquid manufacture attractive.

By use of superphosphoric acid, high analysis liquids such as 11-37-0,

compared to 8-24-0 from merchant grade phosphoric acid, are now possible.

The low solubility of potash salts results in the problem of salting out at

certain temperatures with N-P-K grades. This problem prevents the making

of high potash ratios. The basic product is ammonium phosphate which

usually is a 1:4 ratio of N to P205. This ratio can be narrowed by additions

of dry ammonium nitrate or urea. Potash is added usually as dry 0-0-60.

Research in Minnesota and other states shows no significant difference

in yield between liquid and solid forms of fertilizer when compared on an

equal plant food basis.

Liquid suspension is a new approach to increase concentration. Nu-

trients are not dissolved but are held in suspension by adding 2 or 3 per-

cent of a jellying-type clay. The crystalline nutrients then cannot join into

large particles and fall to the bottom. So potassium content can be increased.

A 3.5-10.5-31.5 is made, as well as 10-30-10 and 9-18-18.
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You can apply these materials with standard liquid fertilizer equip-
ment with large nozzles. If you store these suspensions for a few days or
weeks, some agitation is necessary. Long storage is undesirable.

Slurry fertilizer is a new fertilizer form that is neither liquid nor solid
but is something inbetween. Suspending agents are used and require stirring.
If salt crystals form at the container's base, a soft, loose mass results.
However, stirring returns the fertilizer to its original form.

To reduce cost, slurries can contain such material as concentrated
superphosphate. They can contain low cost, insoluble materials held in
suspension. As compared to ordinary liquids, high analysis fertilizer re-
sults. The Tennessee Valley Authority (TVA) tested various application
methods such as spray nozzles, gravity flow, and hose pump. The hose pump
performed satisfactorily on planter attachments and can be used for re-
circulating.

Acceptance of suspensions and slurries has been slow, perhaps because
some convenience is lost in handling and water solubility is comparatively
low. But slurries have advantages:

Costs can be reduced since refinement or granulation is unnecessary.
Micronutrients and pesticides can be provided at concentrations
desired.
Low cost mixing plants can be located near the place of application.

Bulk Blending Materials

These fertilizers are physical blends of dry straight goods or are
ammonium phosphates physically mixed with nitrogen and potassium. No
ammoniating machinery is required. Such materials are usually sold in .
bulk so no bagging is needed.

To prevent caking, blends generally must be spread soon after blending.
Segregation, the main problem, is being overcome with the use of diammonium
phosphate and the blending of equal sized particles. If no segregation occurs,
a physical mix used as a starter is perhaps as good as chemically combined
materials, provided the water solubility of phosphorus is above the 50-60
percent level.

Micronutrients

Various micronutrient deficiencies occur in Minnesota. Weather con-
ditions often help determine whether a deficiency occurs. Cold weather can
induce or increase the severity of zinc and iron deficiencies. Dry weather on
low organic matter soils, particularly sandy soils, induces boron deficiency.
Certain soils have more deficiencies than others. High lime soils often
have iron and zinc deficiencies. Peats and mucks may have copper and
manganese deficiencies not commonly found in mineral soils.

Uncertainties caused by weather and pecliliar soil conditions have
stimulated great interest in fertilizers containing micronutrients. Manu-
facturers have turned to "premium" grades which usually supply a minimum
of several micronutrients. But labelling laws require such minimal micro-
nutrient quantities that if only these amounts are present they may not do the
job if a deficiency exists. Field research is not precise enough to measure
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small yield differences. Where severe deficiencies exist, field experiments
show that these minimum rates have little or no noticeable effect. Such
deficiencies require larger applications and must be treated on a prescrip-
tion basis.

Incorporating micronutrients in the fertilizer causes chemical re-
actions that alter the product. Water-soluble zinc sulfate may become in-
soluble in ammoniated mixed fertilizers. Zinc oxide, which is not water
soluble, becomes soluble when incorporated in ammonium polyphosphates.

Manufacturers encounter practical problems with micronutrients. They
have to store and handle many small lots of specially formulated materials.
Possibly, blending micronutrients with granular fertilizers is the most con-
venient way.

Mixing powders and granules may induce segregation problems. TVA
worked out a procedure to add 1-3 percent oil for holding fine materials on
granule surfaces. Used motor oil is better for this purpose than diesel
oil. Water is a temporary binder but is less effective than oils. A new,
promising method is the incorporation of micronutrients in a concentrated
animonium polyphosphate solution.

Micronutrient Materials

Uptakes from zinc sulfate, zinc chelate, zinc oxide, zinc granules,
zinc frits, etc., were compared on a pH 7.2 soil. Zinc chelate had the
greatest uptake; zinc sulfate, zinc granules, and zinc oxide had about equal
uptake and were next best; no uptake was measured from zinc frits.. How-
ever, the high price of zinc chelate affects its advantage over other materials.

Application of nonchelated (mineral) iron to soils is not effective in
controlling iron deficiency. Chelated iron corrects the problem on beans,
flax, and ornamentals, but its high cost makes it impractical for field crops.
Under certain conditions, leaf feeding has possibilities. Iron in mixed
fertilizers is not a practical consideration.

Contents of Some Micronutrients

Product Element Percent

Borax Boron 11.34
Borate - 46 Boron 14.28
Solubor Boron 20.50
Ammonium Molybdate Molybdenum 54.4
Copper Oxide (75%) Copper 75.0
Copper Sulfate Copper 25.2
Iron Sulfate Iron 20.0
Manganese Sulfate (70%) Manganese 25.46
Manganese Oxide Manganese 48.0
Zinc Sulfate Zinc 36.0
Zinc Oxide (79%) Zinc 79.0
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Secondary Nutrients (Calcium, Magnesium, Sulfur) 

Wherever dolomitic limestone is applied, calcium and magnesium
are supplied in sufficient quantities. Under some conditions, such as potato
production, lime applications are undesirable. Magnesium-potash materials,
magnesium-sulfate, or magnesium oxide can be added directly or mixed with
fertilizers.

Sulfur deficiencies are common in north-central Minnesota. These soil
areas and experimental results are described in University of Minnesota
Soils Fact Sheet No. 5.

George Rehm, graduate student in the soils department, measured
available sulfur to a 6-inch depth in many Minnesota soils. Correlations are
not complete. However, most soil types shown below that have more than
25 pounds of sulfur per acre (measured by the ammonium acetate method)
probably would not need sulfur.

Soil Type County

Aasted loam Stevens
Barnes loam Stevens
Bearden silt loam Traverse
Beltrami loam Becker
Borup loamy sand Grant
Brainerd sandy loam Crow Wing
Clarion sandy loam Watonwan
Downs silt loam Houston
Fargo silty clay loam Polk
Flom loam Grant
Hayden sandy loam Steele
Hibbing loam Carlton
Isanti loamy sand Chisago
Kittson loam Marshall
Kranzburg silt loam Pipestone
Lester clay loam Le Sueur
Marna clay Martin
Milaca sandy loam Pine
Mora sandy loam Carlton
Nicollet clay loam Steele
Onamia loam Pine
Parnell loam Grant
Port Byron silt loam Goodhue
Rockwood loamy sand Otter Tail
Rothsay loam Wilken
Skyberg silt loam Dodge
Todd sandy loam Hubbard
Ulen loamy sand Clay
Vallers clay loam Grant
Wadena sandy. loam Meeker
Webster clay loam Steele

* Quite likely below sufficient sulfur level

Summary_

Pounds of Sulfur per Acre

36
30
90
18*
72
19*

34
34
84
164
42
24*
22*
60
52
32
25
25
25
29
11*
128

4*
54
46
22
44
342
20*
40

The analysis of mixed fertilizers has increased steadily. The slow
progress has not been a case of "foot-dragging" by industry. Until intensive
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research produced new processes, materials such as superphosphoric acid
and resulting high analysis fertilizer could not be made. Ammoniating 0-20-0
produced such grades as 3-12-6 or 6-12-12. Combinations of 0-20-0 and
0-45-0 were ammoniated to produce 5-20-20. The use of phosphoric acid
further increased the analysis. And superphosphoric acid is now being used
to produce ammonium phosphates. Ammonium phosphates, used along with
33-0-0 and 0-0-60, produce products such as 17-17-17. Urea, replacing the
33-0-0, raises the grade even higher. Grades such as 20-20-20 and 26-13-13
are possible.

Chemists are seeking a breakthrough whereby they can approach and ship
the ultimate phosphorus product, elemental phosphorus. Pure phosphorus, ex-
pressed as P205, has an analysis far above 100 percent; actually, it is 230 per-
cent or, if expressed as a grade, 0-230-0.

FERTILIZER TRENDS--A SUMMARY OF INFORMATION SOURCES

Lowell D. Hanson, extension soils specialist

The fertilizer industry is dynamic and growing. This fact is constantly
stressed in your sales meetings and the trade press. From reading predic-
tions on potential fertilizer use, sometimes it might seem that all you have to
do is show up at the office with a sharp pencil and be ready to write orders.

Unfortunately, as you know, things aren't that simple. The rapid changes
going on don't necessarily work for 'us; they may be working against us. There-
fore, you must understand as much as possible about changes in the fertilizer
industry and agriculture in general. These changes and trends currently form
the framework in terms of the kind of supplk rs and customers you will have
in the next few years.

This paper's purpose is to provide you a guide for reading about this
subject. Many recent and forthcoming publications concerning fertilizer and
crop production trends are particularly useful. Apparently, there is no
shortage of people who are willing to be prognosticators.

Following is a brief summary of some of these sources of information.

Changes in Fertilizer Distribution and Marketing 

This is a 126-page summary of the proceedings of a 3-day conference
held October 6-8, 1965 by the Tennessee Valley Authority at Knoxville, Ten-
nessee. The conference consisted of six symposiums which are summarized
here. The proceedings book is arranged in this order and contains the text
of every speaker.

Changing Situation And Changing Needs--Highlights changes in the farm
and farmer and what these changes mean to marketers and educators. Also
looks at legislative limitations and needs.

Changes In The Material Producing Industry—Examines changes in total
plant nutrient use and in the nitrogen, phosphate, and potash segments of the
industry. Emphasizes economic and other forces behind changes.

Changes In Organization Structure--Reviews the evolution of industry
organization and outlines the role of antitrust laws in preserving competition.
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Changes In Production And Distribution Channels--Emphasizes basiceconomics of traditional industry pattern, bulk blending, and bulk distribu-
tion. Also considers clear liquids, salt suspensions, and slurries.

Changes In Transportation And Storage--Discusses significant changesaffecting domestic movement of basic materials and fertilizers all the way
to the farm. Also looks at transoceanic shipping.

The World Situation--Identifies probable needs, points of production.,marketing problems, U. S. policy on overseas fertilizer trade, and impli-
cations for the U. S. fertilizer industry.

One free copy is available from: Technical Library, TVA, Muscle
Shoals, Alabama. Additional copies can be purchased for $1.

Potential Fertilizer Consumption, United States

A 73-page compilation of projected fertilizer usage statistics by states.Individual state tables show the harvested acreage, recommended fertilizerrates, and potential fertilizer consumption for individual crops. The reportwas written for the Sulfur Institute by George R. Burns, Samuel L. Tisdale,and Delbert L. Rucker. Send requests for copies to: The Sulfur Institute,1725 K Street Northwest, Washington, D. C. 20006.

U. S. Census of Agriculture, 1964, Minnesota Counties

At the time of writing this abstract, the report had not yet been issued..Preliminary county sheets probably will be available in late January or Feb-ruary. This is the only source of county fertilizer statistics. Such statisticshave not been available since 1959. In 1959, fertilizer usage was reported bynumbers of farmers and tons used on hay and cropland pasture, corn, soy-beans, and potatoes. Data were also broken down for dry and liquid materials.

Census reports are available from the Superintendent of Documents,U. S. Government Printing Office, Washington, D. C.

Minnesota Fertilizer Sales by Grade and Materials

This annual report lists tonnages of fertilizer registered for sale inMinnesota. Most fertilizer dealers are on the mailing list for this reportbut if you aren't getting copies, write to:

Rollin M. Dennistoun
Director, Division of Agronomy Services
Minnesota Department of Agriculture
St. Paul, Minnesota 55101

Other reports and copies of recent talks at various conferences will be
of interest to you. Additional information regarding the availability of these
materials will be presented during the 1966 Retail Dealers Conference.
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SUDANGRASS, SORGHUM-SUDANGRASS HYBRIDS, AND FORAGE SORGHUMS

James R. Justin, extension agronomist

The 1965 growing season was a poor one for sudangrass, sorghum-
sudan hybrids, and forage sorghums. Sorghums are warm season plants.
So in cool years such as 1965, you can expect poorer growth than in warm
years such as 1964. The 1964 sorghum-sudan green chop test at Rosemount
yielded an average of 2.11 tons of dry matter per acre with a range of 1.74
to 2.519 tons. In 1965, the average yield was 1.78 tons with a range of 1.27
to 2.19.

These crops do not have as wide a range of adaptation as corn and
are less tolerant of cool temperatures. Therefore, don't expect sorghums
to produce as well in northern Minnesota as in southern Minnesota.

Because of higher heat requirements for sorghums than for corn, do
not plant them until after corn. Earlier plantings can result in low germina-
tion, slow growth, and thin stands. Plantings made after corn often are ready
to harvest as soon as earlier plantings.

Sorghum-sudangrass hybrids and sudangrass are most useful for pas-
ture and green chop. They are inferior to corn for silage and hard to cure
as hay. They should not be grazed before they make 18-20 inches of growth
because of the possibility of prussic acid poisoning. Young, dark-green
growth is especially high in dhurrin content. Prussic acid is formed from
dhurrin. As plants get taller, dhurrin is diluted and grazing becomes safer.
Regrowth from the base of harvested plants is particularly dangerous. When
regrowth starts, do not let cattle graze the pasture until a height of 18-20
inches is reached again.

Do not start green chopping until at least 18-20 inches of growth are at-

tained. Reasons for this recommendation are the same as for delaying graz-
ing. Chemical changes occur when green chopped sudans or sorghum-sudan
hybrids are left on wagons until they heat. Poisoning may occur from eating
heated green chop. So make green chop available to cattle as soon as it is
harvested.

Sudans and sorghum-sudan hybrids make silage of poorer quality than
fully dented corn. Nearly mature corn supplies large quantities of carbohy-
drates for the silage process. Sudan and sorghum-sudan hybrids produce
much less carbohydrate and result in lower quality silage as compared to corn.
If you use them for silage, harvest when seeds are in the dough stage for best
preservation. If you harvest them before they head, they should be wilted be-
fore ensiling. Plant moisture levels over 70 percent result in silo seepage
and lowered silage quality.

Because of thick stems, sudans and sorghum-sudangrass hybrids are
hard to cure for hay. Don't expect high-quality hay for dairy cattle. Use of
a conditioner for curing is essential; even then, long curing times may be nec-
essary.

Wisconsin agricultural engineers studied curing methods and times for
these crops. They found that curing could be accomplished in a few days of
good drying weather if plants were harvested at 30-36 inches of height and
crushed. Harvesting at heights much over 36 inches increased drying time.
Roll pressure in a conditioner must be greater than when used with crops such
as alfalfa.
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Curing was most rapid when the crop was conditioned at mowing time
and a half day later. Curing in the swath until all top plants were dry and
then windrowing also helped. Drying was best when the tractor was operated
in low gear with the engine running at maximum governed speed. This treat-
ment split stems to nearly 75 percent of their length but, even then, curing
was sometimes slow. Smooth roll crushers were more effective than crimp-
ers or flail choppers. The latter two machines left sections of stems unsplit.
These sections were slow drying.

Forage sorghums are intermediate between sudans or sorghum-sudan
hybrids and corn for silage quality. They produce more grain than sudans
and, therefore, more carbohydrate. However, they do not produce as much
carbohydrate as corn. Forage sorghums produce much more prussic acid
than sorghum-sudan hybrids and should not be used for grazing or green chop.
They are harder to cure for hay than sudans.

Research in Pennsylvania indicates that prussic acid can increase
after freezing. In years when plant growth is stunted in autumn because of
poor growing conditions, dangerous levels can be reached. Pasturing sudans
and hybrids after frost can be risky. After frost, these crops can best be
utilized as silage. Allow excess moisture to dry out before ensiling. The
silage process eliminates nearly all the prussic acid when fermentation is
complete.

This year we heard of four cases of livestock deaths following consump-
tion of sorghum-sudan hybrids. Two were shown by analysis to be nitrate
poisoning, one appeared to be nitrate poisoning, and one was attributed to
prussic acid. In one of the cases known to be from nitrates and in the one
where nitrates were suspected, sorghum-sudan hybrids were planted immedi-
ately following a legume and 100 pounds of nitrogen were applied per acre.
The two sources of nitrogen together probably were excessive. When coupled
with the poor growing conditions in September, lethal amounts of nitrates •
accumulated. Fertilization rates for these crops should be about the same
as for corn. But, following legumes, use modest nitrogen rates.

FIELD CROP VARIETIES FOR 1966

Harley J. Otto, extension agronomist

For complete information on "recom-
mended," "not adequately tested," and "other"
varieties, see University of Minnesota Miscel-
laneous Report 24, Varietal Trials of Farm
Crops.

The list of field crop varieties recommended by the University of Min-
nesota Agricultural Experiment Station for 1966 includes several relatively
new varieties. Tippecanoe and Lodi oats, Chris wheat, and Traverse, Por-
tage, Harosoy 63, and Lindarin 63 soybeans were added. At the same time,
the following varieties were removed from the list: Goodfield, Dodge, Garry,
and Rodney oats; Acme, Harosoy, and Lindarin soybeans; and Adams rye.

To achieve efficient and profitable crop production, superior varieties must
be selected. Maturity, yielding ability, standing ability, plant height, disease
resistance, winter hardiness, and market quality distinguish one variety from
another. A grower must consider these factors in selecting varieties that
most nearly meet his needs. A single variety seldom possesses all desirable
factors.
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Oats--Of the several new oat varieties released in the past several years,

Tippecanoe and Lodi have enough desirable characteristics to warrant recom-

mendation in Minnesota.

Tippecanoe is an early maturing variety with good yielding ability and

excellent standing ability. Therefore, it should be a good companion crop for

establishing small-seeded grass and legume forage crop. Previous to the

recommendation of Tippecanoe, Goodfield was considered the best variety to

seed where lodging was likely to be a problem. Tippecanoe has been about 3

days earlier in heading date in comparative tests with Goodfield. It also has

exhibited better standing ability and produced about 10 percent higher yield in

these statewide tests.

Like all other commercially grown oat varieties, Tippecanoe is suscep-

tible to stem rust race 6AF--the most prevalent race found in Minnesota in

1965. But it is resistant to other commonly found races of this disease. It

is susceptible to crown rust and moderately resistant.to smut.

Tippecanoe was developed by the Indiana Agricultural Experiment Sta-

tion.

Lodi is a late maturing, tall variety. The highest yielding oat variety

in Minnesota tests in recent years, Lodi has the best standing ability of any

late maturing variety. Lodi is susceptible to race 6AF but resistant to

other prevalent races of stem rust. It is resistant to smut and moderately

susceptible to crown rust. Since no varieties are completely resistant to

crown rust, Lodi is comparatively good in this respect.

The late maturing varieties, Carry and Rodney, were removed from

the recommended list. They are lower yielding than Lodi and do not stand as

well. Dodge is no longer on the recommended list. It is similar to Garland

in maturity and disease resistance but lower in yielding ability.

Wheat - Chris, a hard red spring wheat, was released by the U. S. De-

partment of Agriculture and Minnesota Agricultural Experiment Station in

1965. It is a beardless variety of medium height and maturity with moderate

resistance to bunt. It has averaged almost 3 bushels more in yield and 1

pound heavier in test weight than the best of other recommended varieties.

In 1965, it exhibited much more resistance to leaf rust than other currently

grown varieties. It has satisfactory milling and baking characteristics.

Rye  - Adams was removed from the list of recommended varieties be-

cause it is less winterhardy than Caribou and has no distinct advantages.

Soybeans - Traverse, a medium maturing variety, was developed by the

Minnesota Agricultural Experiment Station and released in 1965. It is similar

to Grant in maturity, yielding ability, and plant height. It has good standing

ability and solid yellow seeds of good size and oil content. Traverse has

shown promise in preliminary testing for use in certain Oriental food products.

This variety possibly might be produced for export if markets can be devel-

oped.

Traverse is recommended for the central, south-central, and southern

maturity zones.

Portage is a very early variety developed by the University of Manitoba.

It yields well in its maturity group and has good standing ability and solid

yellow seeds of good size and oil content. Portage is recommended for the

northern maturity zone of Minnesota. Acme is no longer recommended be-

cause Portage is of the same maturity and is more productive.
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Harosoy 63 and Lindarin 63 are similar to Harosoy and Lindarin,
respectively, in all aspects except the former have resistance to Phyto-
phthora root rot. This disease has been found in low places in a few widely
scattered fields in southern Minnesota. Unless the disease is present in
destructive amounts, planting resistant varieties offers no advantage.

Alfalfa And Sudangrass - Specific variety recommendations are no
longer made for these crops. So many alfalfa varieties and sudangrass and
sorghum-sudangrass hybrids have been developed by private companies and
public institutions that meaningful classification of specific varieties as
"recommended" or "not recommended" can no longer be made. However,
the Agricultural Experiment Station will continue to test varieties and
hybrids of these crops and will pub.lish performance data on them.

New Varieties - When new varieties are released by agricultural
experiment stations other than Minnesota, they must be tested a few years
before recommendations can be made. Several varieties are discussed
below but no recommendations can be made yet.

Dickson barley was released by the North Dakota Agricultural Experi-
ment Station in 1965. It is a six-rowed, rough-awned, colorless aleurone
variety with high yield and good standing ability. This variety has resistance
to prevalent leaf spotting diseases and stem rust but its kernel plumpness is
inferior to Trophy and Larker. Its malting quality status is undetermined.

Conquest barley is a six-rowed, rough-awned, blue aleurone variety.
It is 2-3 days earlier in maturity than Parkland, produces high yields, and
has good standing ability. Conquest is highly resistant to loose smut and
stem rust. Its malting quality status is undetermined. It was developed at
Brandon, Manitoba.

Clintford and Tyler oats were developed by the Indiana Agricultural.
Experiment Station. Both have excellent straw strength but are susceptible
to crown rust and the most prevalent races of stem rust. Clintford is early
and produces good yield and high bushel weight. Tyler is midseason in
maturity, with average yielding ability and test weight.

Manitou wheat is a new hard red spring wheat variety developed and
released by the Canada Department of Agriculture. This awnless variety of
medium height and straw strength is high yielding. It has good test weight and
is resistant to stem and leaf rust. Manitou's milling and baking character-
istics have not been sufficiently evaluated to know whether it is acceptable
to the trade. Canadian seed supplies have been placed under embargo for
1966.

Amsoy, a late maturing soybean variety, was developed at the Iowa
Agricultural Experiment Station. It has solid yellow seeds and is tall. Amsoy
has fairly good standing ability and yields well in southern Minnesota in favor-
able seasons. It is later in maturity than Lindarin and Harosoy. Therefore,
in the average year, Amsoy may be too late for areas other than the extreme
southern part of Minnesota.

Varietal Purity Is Important

Recommended varieties have demonstrated superior performance com-
pared to other varieties tested. If a grower is to obtain the benefits incor-
porated into these varieties, he must plant seed of known varietal purity.
This assurance is best obtained by planting certified seed.
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Certified seed is no more than three generations removed from founda-
tion seed maintained by the University of Minnesota and known to be pure
for variety. Production and processing of certified seed are supervised by the
Minnesota Crop Improvement Association through field and laboratory in-
spections.

In addition to varietal purity, certified seed must meet high standards
for freedom from weeds, other crop seeds, and inert material. Moreover,
certified seed must be high in germination. Within certified seed, a toler-
ance for these factors is allowed, so some certified seed is better than
others. For example, the minimum germination allowed in small grains is
85 percent. Individual lots may have considerably higher germination.
Therefore, study the analysis tag.

Seed cost represents only a small fraction of the total cost of producing
an acre of a given crop. No crop producer can afford to take a chance on
planting poor seed. It is wise policy to plant certified seed purchased from
a reliable seedsman.

Recommended Varieties For 1966 

Oats: Garla-nd, Lodi, Minhafer, Portage, Tippecanoe

Winter Rye: Caribou, Elk

Winter Wheat: Minter

Hard Red Spring Wheat: Crim, Chris, Justin, Pembina, Selkirk

Durum Wheat: Lakota, Wells

Millet: Turghai, Empire, White Wonder

Flax: Bolley, B5128, Redwood, Summit, Windom

Soybeans: A-100, Chippewa, Chippewa 64, Flambeau, Grant,
Harosoy 63, Lindarin 63, Merit, Ottawa Mandarin,
Portage, Traverse

Sunflowers: Arrowhead, Mingren

Dry Peas: Chancellor, Strg.1

Birdsfoot Trefoil: Empire

Red Clover: Dollard, Lakeland

Sweetclover: Evergreen, Goldtop

Bromegrass: Achenbach, Fischer, Lincoln

Timothy: Climax, Itasca, Lorain

Kentucky Bluegrass: Park
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CROP VARIETY SURVEYS - 1965

Harley J. Otto, extension agronomist

In 1965, the Minnesota Crop and Livestock Reporting Service conducted
variety surveys on barley and soybeans. The results are presented in the
following tables:

Minnesota acreage of barley varieties,
by selected crop reporting districts, 1965

District

Planted Percent
acreage
of barley
(thousand
acres)

of acreage seeded to each varietT-

Larker Trophy Traill Kindred

rieties_
Park- and
land unknown

Northwest (1)
West central (4)
An other
State total

505
143
15

663

90 4 * 1 4 1
67. 26 3 1 3
54 26 11 8 - I
84 9 1 1 4 1

Less than I percent

Barley varieties: percent of acreage seeded to each, Minnesota, selected years

Variety 
Larker +
T rophy
Tra.ill
Kindred 97
Parkland
For
Other and unknown 2

Percent of acreage seeded to variety

1956 1958

30
47
4
16
3

1959 1960 1962

48
31
4
17
*

50
36
4
8
2

57
31
9

2

1963 1964 1965
5 4Z

1 32
31
22
9

1

41
7
6
4

9
1
1
4

1

Less than 1 percent

• First seed distributed in 1962
4- First seed distributed in 1956

Minnesota acreage of soybeans planted,by crop reporting districts,
1961* and 1965+

Crop reporting district
1, 2,

Year and 3 4 5 6 7 8 9 State

1961
1965

110
128

thousand acres
457 393 55 427 660 249
684 523 74 690 805 • 319

2, 351
3, 223

* August 1961
+ August 1965
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Soybean varieties: percent of acreage seeded to each,

by crop reporting districts, Minnesota, 1961* and 1965+

Variety

 Crop reporting district Percent of

-1, 2, farms t

and 3 4 5 6 7 8 9 State reporting

percent of acreage seeded to variety

Chippewa
1961 1 67 80 28 75 69 75 67.5 78.0

1965 3 68 79 21 75 72 77 69.5 83.1

Chippewa 64
1961
1965 _ # # - 1 2 2 1.0 3.1

Grant
1961 26 10 4 16 1 2 3 5.5 7,5

1965 6 4 3 16 - # # 2.0 2.9

Harosoy .

1961 - 1 1 4 4 12 2 4.5 7.0

1965 - # 1 - 4 8 5 3.5 6.4

Lindarin
1961
1965 - 1 1 - 9 7 5 4. 5 7.8

Merit
1961 - - _ _ _ _ _ _ -

1965 75 19 6 33 2 1 1 9.5 12.4

Flambeau
1961 27 - - 1 - - - 1.5 1.0

1965 4 - _ _ _ .... - # 0.4

Black Hawk
1961 - 2 2 4 10 4 4 4.0 6.5

1965 - 1 # - 4 1 1 1.5 2.4

Hawkeye
1961
1965

A-100
1961
1965

Ottawa-
Mandarin
1961
1965

Comet
1961
1965

Other
1961
1965

1

- 3

2 4

7 4 7 19 1
2 3 22 #

2 4
1

2

- 2.0
1 0.5

2. 5
1.0

3.0 5.6

1 3.5
1 2.0

14 1 2 10 3.5

4 # # 1 0.5

37 12 3 14 5 3 35 8.0

12 3 2 4 2 2 2 2.5

7. 0
4. 5

8. 5
1.9

12.0
4. 4

August 1961
August 1965
Total percent exceeds 100 because some farms reported more than one variety

Less than 0. 5 percent
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CHEMICALS FOR WEED CONTROL IN 1966 

Gerald Miller, extension agronomist

For further information on weed control in
field crops, see University of Minnesota
Extension Folder 212, Cultural and Chem-
ical Weed Control in Field Crops.

The University of Minnesota Agricultural Experiment Station con-
tinually evaluates promising new chemicals developed by manufacturing
companies. Each year new chemicals are compared with old ones to deter-
mine their relative effectiveness for controlling weeds in specific crops.

Application Time 

Application time of chemicals can be grouped into these classes:

* Preplowing -- Apply chemical to soil and/or plant foliage before
plowing.

• Preplanting -- Apply chemical to soil before planting crop. Usually,
the chemical is incorporated into the soil by one or more tillage operations.

* Preemergence or postplanting -- Apply chemical to soil after crop
is planted but before it comes up, usually at planting time.

• Postemergence -- Apply chemical to crop and weeds after they are
up.

Postemergence directed spray -- Apply chemical to base of crop
plant and to weeds. Use special devices to raise crop plant leaves to avoid
contact with the chemical. This method presently is used on corn. However,
the corn plant is not highly resistant to chemicals used so take care to avoid
crop injury.

Research results indicate that early season weed competition can
seriously reduce corn yields. Chemicals applied as postemergence directed
sprays do not eliminate early competition. So, they may not increase crop
yields as much as preemergence chemical application.

Many recently developed chemicals are used in preemergence applica-
tions. When chemicals are applied at this time, their effectiveness greatly
depends on kinds of weeds, soil type, rainfall after application, and other
environmental factors. So they are often less reliable than are chemicals
applied after crop and weeds emerge. But preemergence applications have
certain advantages:

1. You can apply the chemical at planting, saving a trip over the field.

2. Early season competition can be reduced. Research indicates that
early competition between crop and weeds may be more injurious to crop
yields than later competition.

3. You can often delay the first cultivation, allowing more time for
putting up high quality hay if you have both row crops and hay.
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4. Number of cultivations may be reduced.

5. You can more nearly control weeds in the row than where cultiva-

tion is your only means of weed control.

Preemergence herbicides often give better results on well prepared

seedbeds than on poorly prepared seedbeds.

Granular Versus Spray Form For Herbicides

Farmers show great interest in granular herbicides. The advantages

and disadvantages of granular herbicides compared to the spray form are:

Advantages

1. Granular herbicides are ready to use as they come from the package.
They do not need to be mixed with water.

2. You do not have to haul water during application.

3. Application equipment is simpler to operate and maintain than

spray equipment.

Disadvantages

1. Cost per pound of active ingredient is usually more for granular

than spray materials.

2. Use of granular materials is limited to soil applications since foliar

applications of granules are not effective. Farmers using granular materials

usually need both the granular applicator and sprayer.

3. Granular materials require more storage space per pound of active

ingredient than do spray materials because they usually contain a lower per-

centage of active ingredient.

4. Some granular applicators give poorer distribution of the herbicide

than do sprayers.

Comparisons of granular and spray materials were made in research

and county demonstration trials during the past 5 years. CDAA (Randox)

and CDAA-T (Randox-T) gave consistently better results in the granular than

in the liquid form.

Granular applicators are more likely to apply materials uniformly on

smooth seedbeds than on rough seedbeds. You must calibrate the applicator

to be certain of the amount of chemical being applied. Devices now on the

market aid accurate calibration.

Safety Precautions

* Always follow carefully the label precautions in order to protect
yourself, avoid crop injury, and prevent harmful residues in food and feed
crops.

* Use herbicides only on crops for which they are specifically

approved and recommended.
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* Use only recommended amounts. Applying too much of a herbicide
may damage the crop, may be unsafe if the crop is to be used for food or
feed, and is costly.

* Apply herbicides only at times specified on the label. Observe
recommended intervals between treatments and pasturing or harvesting.

* Wear goggles, rubber gloves, and other protective clothing as
recommended on the label.

* Guard against possible injury to nearby susceptible plants.

Chemicals

Some herbicides now sold in Minnesota are listed below with comments
about them. Rate of application refers to pounds of active ingredient or acid
ecil:Liralent per acre on a broadcast basis. The information given is not in-
tended to replace label instructions; follow label instructions closely.

CDAA (R.andox)

Use - Annual grass control in corn, soybeans, and sorghum.

Rate of application - 4-5 pounds per acre.

Time of application Preemergence.

Remarks - Irritating to skin and eyes. Handle with extreme caution.
HT Z-F pt.:rfo:::-Lleci better on soils high in organic matter than on light colored

Do not use on sandy soils because of injury potential and lack of we,ed
control.

Formulation - 20-percent granular; 4 pounds per gallon liquid.

CDAA-T (Randox-T)

Use - Control of annual grasses and broad-leaved weeds in corn.

Rate of application - Approximately 3. 5 pounds CDAA ÷ 7 pounds TCBC
per acre.

Time of application - Preemergence.

Remarks - Irritating to skin and eyes. Do not use on soybeans. A
few cases of soil residue carryover and damage to soybeans following corn
were reported. Has performed better on soils high in organic matter than
on light colored soils. Do not use on sandy soils because of injury potential
and lack of weed control.

Formulation - 3. 1 pounds CDAA plus 6. 3,pounds TCBC per gallon
liquid; 11.7-percent CDAA plus 23.3-percent TCBC granular.
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Atrazine

Use - Weed control in corn and sorghum and quackgrass control. Ex-

periments in Minnesota and Wisconsin show atrazine to be very effective

in controlling quackgrass with a fall or early spring application followed by

spring plowing. Corn can be planted following treatment.

Rate of application - (1) Weed control in corn: 1-4 pounds per acre.

Use higher rate on fine textured soils or soils with high organic matter

content. (2) Weed control in sorghum: 2-3 pounds per acre. (3) Quackgrass

control: 3-4 pounds per acre.

Time of application for weed control in corn and sorghum - Preemergence

in corn and postemergence in corn and sorghum. You can apply chemical

up to 3 weeks after planting. Apply it before weeds are 1 1/2 inches tall.

Remarks - Susceptible crops have been injured in rotation following

treated crop. To minimize iajury to susceptible crops following corn, use

the lowest rate possible consistent with good weed control, use band appli-

cations rather than broadcast applications, and have thorough soil tillage

before planting susceptible crops. Granular formulation is no longer avail-

able for use on corn. Do note graze or feed treated sorghum for 60 days

after application.

Formulation - 80-percent wettable powder.

Amiben

Use - Control of annual grasses and broad-leaved weeds in soybeans.

Rate of application - 3 pounds per acre.

Time of application - Preemergence.

Remarks - Early stunting of soybeans was observed under some con-

ditions but crop usually outgrows injury. Amiben is now cleared for use on

corn at 2 pounds per acre. Experiment station tests show a definite injury

potential to corn and erratic weed control at this rate. Severe stunting of

corn occurred in some fields in 1965 following heavy rains. Do not use

soybeans for forage.

Formulation - 2 pounds per gallon liquid; 10-percent granular.

Linuron (Lorox)

Use - Weed control in corn and soybeans.

Rate of application - (1) Corn: 1/2-2 1/2 pounds per acre preemer-

gence, 1 1/2 pounds per acre with wetting agent in postemergence directed

spray applications. (2) Soybeans: 1/2-2 1/2 pounds per acre. Rate is dif-

ferent for different soil types.

Time of application - (1) Corn: Preemergence or directed spray post-

emergence when corn is at least 12-18 inches tall and weeds are 8 inches or

less in height. (2) Soybeans: preemergence.
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Remarks - Use in postemergence directed spray applications does

not eliminate early season competition between weeds and corn. This

early competition can cause yield reductions. Linuron caused injury

(stand reduction and stunting) to corn and soybeans in some Minnesota 
trials.

On corn, do not apply within 60 days of harvest.

Formulation - 50-percent wettable powder.

Barban (Carbyne) 

Use - Control of wild oats in small grains, flax, and sugar beets.

Rate of application - 1/4 to 3/8 pound on small grains and flax; 3/4

to 1 pound on sugar beets.

Time of application - Postemergence, when most wild oats are in two-

leaf stage (from the time the second leaf first appears until the third leaf

first appears) but not later than 14 days after emergence of wild oats. Time

of application is critical.

Remarks - Widely tested under farm conditions in Minnesota and North

Dakota. Results were encouraging but, in many cases, wild oats were not

adequately controlled. Flax and small grain injury was observed in research

plots; injury on flax was most severe.

Formulation - 1 pound per gallon liquid.

Diallate (Avadex) -- formerly DATC 

Use - Control of wild oats in barley, flax, and sugar beets.

Rate of application - 1 1/4 pounds per acre on barley; 1 1/2-2 pounds

per acre on flax and sugar beets.

Time of application - Preplanting on flax or sugar beets; postseeding

(preemergence) on barley.

Remarks - Quite volatile and must be incorporated soon after appli-

cation. Incorporate in preplanting applications with disk, cultivator, or

harrow to a depth of 2 inches. In postseeding applications, incorporate

chemical with two harrowings at right angles. This chemical is more

promising than Carbyne for use on flax. Small grain injury has been ob-

served, particularly with preplanting applications. Do not apply to field in

ridged condition. This chemical irritates skin and eyes; use caution when

handling.

Formulation - 4 pounds per gallon liquid.

Triallate (Far-go) -- formerly Avadex-BW or DATC-BW

Use - Control of wild oats in spring and durum wheat and barley.

Rate of application - 1 pound per acre on wheat; 1 1/4 pounds per

acre on barley.

Time of application - Postseeding (preemergence) for wheat; pre-

planting or postseeding for barley (postseeding preferred).
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Remarks - Must be incorporated by two harrowings at right angles for

postseeding applications. Incorporate preplanting applications as described

previously for diallate. In postseeding applications, seed crop to a depth of

2-3 inches. Do not apply to a field left in a ridged condition. Do not plant

domestic oats where triallate was used the previous year. This chemical

irritates skin and eyes; use caution when handling.

Formulation - 4 pounds per gallon liquid.

2, 4-D and MCPA

Use - Broad-leaved weed control in corn, small grains, pastures, etc.

Time of application - Postemergence. Use of 2, 4-D in a preemergence

application on corn is not recommended because of erratic results and injury

to corn.

Rate of application - See University o.f Minnesota Extension Folder 212.

Remarks - Do not graze dairy cattle for 7 days after treatment of

pastures.

Formulation - Liquids of various concentrations.

Dalapon

Use - Grass control in flax, sugar beets, and corn.

Rate of application - (1) Flax: • 3/4 pound per acre. (2) Sugar beets:

3-4 pounds per acre. (3) Corn: 1. 5 pounds per acre.

Time of application - (1) Flax and sugar beets: when grasses are not

more than 2 inches tall. (2) Corn: when corn is 8-20 inches tall.

Remarks - Use in corn requires special leaf-lifting devices to keep

spray off corn leaves. Unless applications are carefully made, corn can be

severely damaged. Dalapon may be mixed with 2, 4-D to control both grasses

and broad-leaved weeds. Do not use this chemical on corn grown for seed.

As with other postemergence applications, this method of weed con-

trol does not eliminate the early season competition between corn and

weeds. Research work indicates this competition may be fairly serious in

limiting corn yields.

Formulation - 74-percent soluble powder.

Trifluralin (Treflan)

Use - Weed control in soybeans and dry edible beans.

Rate of application - 1/2 - 1 pound per acre, depending on soil type.

Use lower rates on coarse textured soils and higher rates on finer textured

soils.

Time of application - Preplanting.
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Remarks - Must be incorporated into the soil immediately after applica-
tion. Proper incorporation can be accomi)lished by disking field twice (once
in each direction) immediately after applying chemical. Do not graze or feed
forage from treated fields. This chemical caused soybean stand reduction in
some cases.

Formulation - 4 pounds per gallon liquid; 2 1/2-percent granular.

Atrazine Plus Linuron

Use - Weed control in corn.

Time of application - Preemergence.

Rate of application - 1:1 ratio of active ingredients from 1/2-1 1/2
pounds per acre of each chemical, according to soil type.

Remarks - Should reduce residue problem from atrazine and reduce
corn injury from linuron. Do not use as early postemergence. Not as effective
as atrazine alone on quackgrass.

Formulation - Atrazine: 80-percent wettable powder; linuron: 50-per-
cent wettable powder.

CP31393 (Ramrod)

Use - Annual grass control in corn and soybeans.

Time of application - Preemergence.

Rate of application - 4-5 pounds per acre.

Remarks - More persistent than CDAA (Randox) and has given slightly
better grass control. Less irritating than CDAA but handle with caution.
Caution: As of December 1965, CP31393 is cleared to use on corn for grain
or seed (not for forage) and on soybeans for seed only. Do not use soybeans
for food, feed, or oil.

Formulation - 65-percent wettable powder; 20-percent granular.

Norea (Herban)

Use - Control of annual grasses and broad-leaved weeds in grain
sorghum.

Rate of application - 3 pounds per acre.

Time of application - Preemergence.

Formulation - 80-percent wettable powder.

Propazine

Use - Control of annual grasses and broad-leaved weeds in grain
sorghum.

Rate of application - 2 pounds per acre.
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Time of application - Preemergence.

Formulation - 80-percent wettable powder.

TCA

Use - Control of annual grasses except wild oats in sugar beets, flax,

alfalfa, sweetclover, and birdsfoot trefoil.

Rate of application - 6 pounds per acre in sugar beets; 5 pounds per

acre in flax and legumes.

Time of application - Preemergence in sugar beets; postemergence in

flax and legumes.

Formulation - Soluble powder or pellets and liquid; concentrations

vary.

Endothall

Use - Control of annual smartweeds, wild buckwheat, and marshelder

in sugar beets.

Rate of application - 3/4-1 1/2 pounds per acre .

Time of application - Postemergence.

Remarks - Excessive injury, especially to very small sugar beets, may

occur if temperatures are above 800 F. Poor weed control may result at

temperatures below 600 F.

Formulation - Liquid; concentrations vary.

EPTC (Eptam) 

Use - Control of annual grasses and some broadleafs in sugar beets,
seedling legumes, sunflowers, and dry edible beans.

Rate of application - 2 pounds per acre on sugar beets; 3 pounds per

acre on seedling legumes, sunflowers, and dry edible beans.

Time of application - Preplanting.

Remarks - Must be incorporated to avoid loss of chemical by volatility.

Formulation - 6 pounds per gallon liquid; 10-percent granular.

Dicamba (Banvel-D)

Use - Control of broad-leaved weeds' except mustard in corn, wheat,

and oats. Especially useful for controlling wild buckwheat and smartweed
in wheat and oats.

Rate of application - 1/8-1/4 pound per acre in corn; 1/8 pound per
acre in wheat and oats.

Time of application - Postemergence on corn up to time corn is 36
inches tall and 2-5-leaf stage of wheat and oats.



- 57 -

Remarks - Can be combined with MCPA in wheat and oats to get con-
trol of mustard as well as other broad-leaved weeds.

Formulation - 4 pounds per gallon liquid; commercial combinations
with MCPA are available.

WEED CONTROL IN CORN AND SOYBEANS,
1965 DEMONSTRATION RESULTS

Gerald Miller, extension agronomist; Richard Behrens, professor,
Department of Agronomy and Plant Genetics; and

Harley J. Otto, extension agronomist

This article summarizes data obtained by Minnesota county agricul-
tural agents from county demonstration plots. This information may assist
in evaluation of herbicide performance in a large number of trials, over
a range of soil types and weather conditions. But for information on
specific herbicides, rates, and uses, refer to University of Minnesota
Extension Folder 212, revised 1966.

Weed control demonstration kits for use in corn and soybeans are avail-
able each year to Minnesota county agricultural agents. The kits include:
(1) several chemicals in quantities sufficient to treat 1/100-acre plots, (2) rain
gage, (3) instructions for plot layout, chemical application, and evaluation,
(4) evaluation sheets, (5) rainfall record sheets, and (6) signs for labeling in-
dividual plots.

Most chemicals in these trials were applied preemergence. Exceptions
were an early postemergence (before weeds were 1 1/2 inches tall) applica-
tion of atrazine and an application of trifluralin (Treflan) made before plant-
ing and disked in. Vern°late (Vernam) was applied immediately after
planting and then rotary hoed or harrowed. Sprays were applied with a kna..p-
sack sprayer; granules were mixed with inert granules and spread by hand.

Plots were placed across crop rows. The length of plots was the dis-
tance across eight crop rows. The width was adjusted to compensate for
row width so that each plot covered 1/100 acre. One-half of each plot was
cultivated; the other half was left uncultivated. Check plots (no chemical
applied) were left in each trial.

Two replications were provided in part of the corn demonstrations and
corn yields were taken in these tests. Weed control and crop injury were
evaluated about 5 weeks after preemergence chemicals were applied and
again near the end of the growing season. Results are shown in the tables.

Table 1 summarizes evaluations of herbicides that have been in demon-
strations for 2 or more years. Control was rated "good" if more than 75
percent of the weeds were controlled, "fair" if 50 to 75 percent of the weeds
were controlled, and "poor" if less than 50 percent of weeds were controlled.

Data from 1965 evaluations are summarized in tables 2, 3, 4, and 5
according to early or late evaluations and cultivated or not cultivated. Weed
control was rated according to the percent of weeds controlled. Crop injury
was rated as "none," "slight," "moderate," or "severe. " Slight to moderate
crop injury was reported in some demonstrations. The number of crop injury
reports is shown in table 6. No chemical caused severe injury. Corn yields
from 13 locations are given in table 7.

Rainfall was generally adequate to excessive in Minnesota during the
1965 growing season. An average of 3. 51 inches of rain was reported for
42 locations during the first 3 weeks after herbicides were applied.



Table I. Weed control demonstration results, several year summary, early evaluation, uncultivated

Pounds
per acre, Years Number of trials Percent of trials in each class
Al or AE+ in Broad-leaved Grasses Broad-leaved weeds

Chemical* broadcast trial Grasses weeds Good Fair Poor Good Fair Poor

corn

Atrazine 2 1960-64 294 274 53 27 19 68 20 12

Atrazine 3 1959-65 393 370 77 15 8 85 10 5

Atrazine, early post- 3 1961-65 279 258 70 15 15 84 9
emergence

Atrazine + prometrynet 1 1/2 + 1964-65 130 125 72 19 8 81 10 9
1 1/2

CDAA, granular (Randox) 4 1959-64 333 313 40 35 25 11 26 63

CDAA, granular (Randox) 5 1963-65 190 178 49 32 19 19 23 58

co CDAA-T, granular 3 1/2 + 7 1960-65 355 335 47 35 17 46 31 23tr)
(Randox-T)1

EPTC + 2,4-D (Knoxweed) 2 + 1 . 1964-65 131 127 21 31 48 34 31 35

Linuron (Lorox) 2 1963-65 189 179 52 26 22 61 21 18

soybeans

Amiben 2 1963-65 118 107 56 28 16 61 21 18

Amiben 3 1959-65 253 247 74 19 7 74 17 8

CDAA, granular (Randox) 4 1959-64 219 199 54 29 16 15 27 58

CDAA, granular (Randox) 5 1963-65 119 105 58 31 11 21 29 50

Linuron (Lorox) 2 1962-65 167 163 52 28 20 66 20 15

* All applied preemergence except atrazine which also was applied early postemergence 4,
AE = acid equivalent 4 Not cleared for use on corn

Al = active ingredient;



Table 2. Weed control demonstration results, 1965 summary, early evaluations, uncultivated

Chemical*

Pounds um er o tria s ercen o ria s wi eac segree o con ro
per acre; Broad- Tr-asses Broad-leaved weeds
Al or AE+ leaved Under Over Under Over
broadcast Grasses weeds 50% 50-75% 75-95% 95% 50% 50-75% 75-95% 95%

corn

Atrazine 3 61 59 0 3 48 49 0 8 19 73

Atrazine, early post- 3 58 56 7 14 40 40 2 9 21 68
emergence

Atrazine + prometrynet 1 1/2 + 60 58 0 12 43 45 0 12 26 62
1 1/2

Atrazine + linuron 1 1/2 + 59 56 0 10 53 37 2 • 9 30 59
1 1/2

Linuron (Lorox) 2 60 58 12 30 43 15 3 24 46 26

CDAA, granular (Randox) 5 61 58 15 31 39 15 59 19 21 2

CP31393, granular (Ramrod) 5 61 58 3 23 46 28 21 33 31 15
1

o, CP31393 (Ramrod) 5 60 58 3 15 45 37 19 29 36 15
m

1 CDAA-T, granular 3 1/2 + 7 60 58 12 35 40 13 17 21 43 19
(Randox- T)

Amiben 2 61 59 20 29 39 12 22 25 36 17

EPTC + 2,4-D (Knoxweed) 2 + 1 61 59 44 28 26 2 41 29 29 2

soybeans

Amiben 2 34 32 18 18 38 26 12 19 47 22

Amiben 3 34 32 3 12 47 38 3 6 59 31

CDAA, granular (Randox) 5 34 31 15 35 35 15 48 23 19 10

CP31393, granular (Ramrod) 5 34 31 6 18 41 35 10 36 39 16

CP31393 (Ramrod) 5 34 31 6 18 41 35 23 26 35 16

Linuron (Lorox) 2 31 30 32 19 32 16 17 23 33 27

Trifluralin (Treflan) 1 21 19 0 10 38 52 11 11 53 26

Vernolate (Vernam) 3 34  32 53 18 23 6 53 19 25 3 

* All applied preemergence except atrazine which also was applied early postemergence and trifluralin which was
applied preplapt + Al = active ingredient; AE = acid equivalent t Not cleared for use on corn



Table 3. Weed control demonstration results, 1965 summary, late evaluations  uncultivated

Chemical*

Atrazine

Atrazine, early
postemergence

Atrazine + prometryne*

Atrazine + linuron

Linuron (Lorox)

CDAA, granular
(Randox)

CP31393, granular

CP31393 (Ramrod)

CDAA-T, granular
(Randox- T)

° Amiben

EPTC + 2,4-D
(Knoxweed)

Amiben

Amiben

CDAA, granular
(Randox)

Pounds
per acre)
Al or AE+
broadcast

5

(Ramrod) 5

5

3 1/2 +
7

2

2+1

2

3

5

Number of trials
Broad-
leaved

Grasses weeds

51 48

50 47

51 48

50 47

Percent of trials with each degree oi control
Grasses Broad-leaved weeds

Under
50%_ 50-75% 75-95%

corn

8

0

0

51 48 35

51 47 39

12

20

24

22

Over Under Over
95% 50% 50-75% 75-95% 95% 

51 35 0 6 27 67

48 24 4 6 15 75

43 33 0 17 23 60

54 24 0 15 23 62

29 28 8 15 33 31 21

31 28 2 72 15 11 2

51 48 23 18 43 16 33 31 27 8

50 48 24 14 52 10 31 35 29 4

51 49 41 28 27 4 33 28 29 10

51 49 37

51 49 61

18

18

18

18

18

18

39 18 6 33 33 28 6

21 16 2 67 14 16

soybeans 

22 50 11 11 28 39 22

22 28 39 6 17 50 28

22 50 6 56 11 28 6

CP31393, granular 18 18 6 22 50 22 28 2.2 39 11

CP31393 (Ramrod) 18 18 11 .28 39 22 50 11 33 6

Linuron (Lorox) 18 18 22 33 39 6 6 33 50 11

Trifluralin (Treflan) 16 15 12 6 44 38 20 13 47 20

Vernolate (Vernam) 18 17 44 33 23 0 65 6 29 0

* All applied preemergence except atrazine which also 
was applied early postemergence and trifluralin 

which was ap-

plied preplant + Al = active ingredient
; AE = acid equivalent t Not cleared for use on 

corn

(Ramrod) 5

5

2

1

3



Table 4. Weed control demonstration results, 1965 summary early evaluations, cultivated

Chemical*

Atrazine

Atrazine, early post-
emergence
Atrazine + Prometrynet

Atrazine + linuron

Pounds
per acre,

Al or AE+
broadcast

Linuron (Lorox)

CDAA, granular (Randox)

CP31393, granular (Ramrod)

OP31393 (Ramrod)

CDAA-T, granular
(Randox- T)

Amiben

3

2

5

5

5

3 1/2 +7

2

EPTC + 2,4-D (Knoxweed) 2 + 1

Amiben

Amiben

CDAA, granular (Randox)

CP31393, granular (Ramrod)

CP31393 (Ramrod)

Linuron (Lorox)

Trifluralin (Treflan)

Vernolate (Vernam)

2

3

5

5

5

2

1

3

Number of trials Percent of trials with each degree of control

Broad- Grasses Broad-leaved weeds

leaved Under Over Under Over

Grasses weeds 50% 50-75% 75-95% 95% 50% 50-75% 75-95% 95%

52 50

47 46

50 48

50 48

50 48

51 48

51 48

51 48

51 49

51 49

52 50

33 30

33 31

33 30

33 30

32 29

33 30

33 31

20 .18

corn

0

2 13

0 4

0

4 12

4 12

2 8

2 6

4 12

12 12

14 29

soybeans

6 21

3 6

3 12

0 3

0 3

3 18

0

30 15

19

21

24

77

64

72

26 68

48

53

37

31

51

36

31

53

61

33

0

2

0

2

4

29

15

10

8

4

2

2

10

9

17

86

87

81

4 21 73

8

27

19

17

12

45 31 14 2

42 15 14 22

30 42

33 58

52 33

39 58

44 53

55 24

40 60

36 18

7 23

3 3

37 13

3 20

0 34

3 20

0 11

32 23

37 50

27 17

37 29

40 33

41 39

49 35

50 14

40

39

40

40

28

37

50

39

30

55

20

37

38

40

39

6

* All applied preemergence except atrazine which also was applied early postemergence and trifluralin which was

applied preplant + Al = active ingredient; AE = acid equivalent Not cleared for use on corn



Table 5. Weed control demonstration results, 1965 summary, late evaluations, cultivated

CP31393, granular

CP31393 (Ramrod)

CDAA-T, granular
(Randox- T)

Amiben

EPTC + 2,4-D
(Knoxweed)

Chemical*

Atrazine

Atrazine, early post-
emergence

Atrazine + prometryne

Atrazine + linuron

Linuron (Lorox)

Pounds
per acre,
Al or AE+
broadcast

3

3

2

CDAA, granular (Randox) 5

(Ramrod) 5

5

3 1/2 +
7

2 + 1

Amiben

Amiben

CDAA, granular (Randox)

CP31393, granular (Ramrod)

CP31393 (Ramrod)

Linuron (Lorox)

Trifluralin (Treflan)

Vernolate (Vernam)

2

3

5

5

5

2

1

3

um er o ria s
Broad-

ercen o na s wi eac egree o con ro
Grasses

leaved Under
Grasses weeds 50% 50-75%

corn
46 44

45 43

46 44

45 43

46

46

46

46

46

44

43

42

44

45

46 45

46 45

17

17

17

17

16

17

14

17

17

17

17

17

16

17

13

16

0

Broad-leaved weeds
Over Under Over

75-95% 95% 50% 50-75% 75-95% 95%

9 19

4 9 38

0

15

20

15

13

17

9 30

11

20

28

7

4

17

17 28

28 33

soybeans 

12 6

12 6

6 12

6 6

6 0

12 6

0

23 18

72 0

49 5

61 0

7

5

18

9

9 27

38 51 0 12

45

37

50

56

48

20

15

28

26

17

9

47

24

18

18

16

26

12

18

9

44 11 20 11

35 4 40 27

35

18

59

29

56

53

21

35

47

65

23

59

38

29

72

24

6 12

6 0

47 0

18 12

13 6

6 6

8 15

31 25

25

43

21

38

43

51

53

26

41

35

29

29

50

41

23

19

75

81

64

63

32

26

21

22

16

41

59

24

41

31

47

54

25

* All applied preemergence except atrazine which also was applied early postemergence and trifluralin which was ap-

plied preplant + Al = active ingredient; AE = acid equivalent 4: Not cleared for use on corn
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Table 6. Weed control demonstration results, 1965 summary, symptoms

of crop injury, early evaluation

Chemical*

Pounds
per acre) Number of trials reported in

Al or AE+ each injury category
broadcast „Slight Moderate

corn

Atrazine 3 1 1

Atrazine, early postemergence 3 2 0

Atrazine + prometryne t 1 1/2 + 7 2

1 1/2

Atrazine + linuron 1 1/2 + 8 2
.1 1/2

Linuron (Lorox) 2 12 3

CDAA, granular (Randox) 5 3 0

CP31393, granular (Ramrod) 5 5 0

CP31393 (Ramrod) 5 2 0

CDAA-T, granular (Randox-T) 3 1/2 + 7 4 0

Amiben 2 17 13

EPTC + 2, 4-D (Knoxweed) 2 + 1 5 1

soybeans

Amiben 2 3 1

Amiben 3 5 2

.CDAA, granular (Randox) 5 2 0

CP31393, granular (Ramrod) 5 3 1

CP31393 (Ramrod) 5 1 0

Linuron (Lorox) 2 4 2
Trifluralin (Treflan) 1 3 0
Vernolate (Vernam) 3 4 1

* All applied .preemergence except atrazine which also was applied early
postemergence and trifluralin which was applied preplant

+ Al = active ingredient; AE = acid equivalent
Not cleared for use on corn

Table 1. Corn yields in county weed control trials, 1965, 13 locations,
Minnesota

Chemical*
Pounds Yield, bushels per acre+
per acre Cultivated Uncultivated

Atrazine, early postemergence 3 101.6 99.4
Atrazine + prometryne t 1 1/2 + 107.4 104. 5

1 1/2
Atrazine 3 104. 2108. 3
Atrazine + linuron 1 1/2 + 104. 0 102.2

1 1/2
Linuron (Lorox) 2 106. 3 92. 6
CDAA, granular (Randox) 5 100.4 83.2
CP31393, granular (Ramrod) 5 96. 8 92. 8
CP31393, WP (Ramrod) 5 102. 3 95. 9
CDAA-T, granular (Randox-T) 3 1/2 + 7 103. 0 90. 4
Amiben 2 9h. 3 82. 8
EPTC + 2, 4-D (Knoxweed) 2 + 1 97. 5 83: 2
Check 93. 0 59. 4

All preemergence except atrazine which also was applied early post-

emergence.
Average of 13 locations, two replications at each location
Not cleared for use on corn
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DISPOSAL OF EMPTY PESTICIDE CONTAINERS*

Under no circumstances should empty pesticide containers be abandoned

or allowed to accumulate in an area accessible to unauthorized persons.

Pesticide residues remaining in these containers may be a hazard to children.,

pets, livestock, and wildlife, as well as to adults who may reuse the contain-

ers. •

Containers of pesticides sold for usual household and garden use are

generally satisfactorily disposed of through regular trash collection and dis-

posal procedures at a properly supervised sanitary land-fill dump. Observe

any special label instructions relating to disposal. Never use containers to

store other substances around the household.

Combustible Containers

Combustible containers which can be completely destroyed by burning

are paper bags, fiber drums, burlap bags, 'cloth bags, cardboard boxes,

wooden boxes, etc. The following procedures for disposing of empty combus-

tible containers, except herbicide containers, are recommended. They are

listed in order of preference-.'-procedure A being the most desirable.

Some weed killers, when burned, emit vapors that may damage nearby

crops. Do not burn containers of these products; dispose of them by alternate

recommended methods. Consult manufacturers of weed killers for specific

instructions regarding disposal of their products and/or containers by burning.

A. Burn empty containers in a commercial incinerator as soon as they

are empty.

B. Burn empty containers in a SUPERVISED public or private dump.

Tell the supervisor about the containers so necessary precautions may be

taken (see note).

C. Burn empty containers in an open fire at the site of use, if per-

mitted by local authorities (see note).

D. If unable to burn empty containers, thoroughly crush them and bury

pieces at least 18 inches deep in an isolated area away from water supplies

(see note).

Noncombustible Containers

Anyone engaged in handling and decontaminating empty noncombustible

containers must be aware of potential hazards. These hazards are related

to both contact with the residue in the container and/or with the corrosive

action of the rinse solution. When following the decontamination process,

wear protective clothing including appropriate gloves and footwear, freshly

laundered cap and coveralls, and goggles or face shield (see note).

* From Manual For Decontamination And Disposal of Empty Pesticide Contain-

ers, Grady Committee, National Agricultural Chemicals As

June 1965.
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Small Noncombustible Containers

Containers in this category are made of glass, plastic, or metal and
are up to and including the 5-gallon size. Preferably, this type of empty
container should not be reused for any purpose. However, the 5-gallon metal
container may have an economic value for holding certain nonfood materials.
In such cases, you must follow the decontamination procedure outlined later
in this article.

When decontaminating and disposing of small noncombustible containers,
follow each of these steps in order:

1. Carefully and completely-wash the outside of the empty container
with water. Rinse out the inside of the container with water to which you
have added household or commercial detergent and caustic soda (lye) in the
proportions indicated on page 66.

Z. Bury the rinse solution at least 18 inches deep in an isolated area
away from water supplies (see note).

3. Break glass containers completely; mutilate and puncture plastic
containers; puncture and crush empty metal containers (see note).

4. Discard all pieces where they will be buried in a SUPERVISED pub-
lic or private dump. Notify the supervisor of the nature of the material. If
this is not feasible, bury all pieces at least 18 inches deep in an isolated
area away from water supplies (see note).

Large Noncombustible Containers

Large noncombustible containers are 15-, 30-, or 55-gallon metal con-
tainers. These containers have a certain economic value, not only to the
basic manufacturer but to the formulator and the user. However, these con-
tainers can be extremely hazardous if improperly handled. The following
procedures for disposing of large, empty, noncombustible containers are
recommended. The procedures are listed in order of preference--procedure
A being most desirable. But before following any procedure, carefully and
completely wash the outside of the container with water and decontaminate the
inside of the container as recommended.

A. Tighten all bungs and closures. Then transport the container or
arrange for its transportation to pickup point previously designated by a pro-
fessional drum reconditioner. The containers will then be reconditioned
professionally following approved methods.

B. After decontamination by recommended procedures discussed
later, you may use drums for transperting nonfood products which would
react chemically to degrade Cie pesticide residues remaining in the drum.
(For example: lime-sulfur solution in phosphate ester pesticide drums.)

C. Mutilate container by puncturing or other means to prevent reuse.
Burn it in either a SUPERVISED public or private dump, notifying the super-
visor about the material. If this is not feasible, bury it at least 18 inches
deep in an isolated area away from water supplies (see note).

NOTE -- Avoid contact with skin or breathing of dust or vapors. Stay well
away from smoke or fumes while the container is burning.
Wash thoroughly with soap and water before eating or smoking and
always at the end of the workday.



- 66 -

D. After decontamination by recommended procedures, mutilate de
-

contaminated drums by puncturing or other means for disposal as 
scrap metal.

E. Under certain conditions, and if permitted by applicable regulat
ions,

formulators in close cooperation with their suppliers may reu
se large, non-

combustible containers for repacking formulations. Contact the National

Agricultural Chemical Association (NACA) or the supplier for 
details. For-

mulation drums require decontamination and disposal when emp
ty.

Decontamination Of Containers Which Held

Organic Phosphate-Type Pesticides 

Rinse solution ingredients for various container sizes

Container size Water Detergent

Less than 5 gallons 1 pint 1 tablespoon

5 gallons 2 quarts 2 tablespoons

15 gallons 1-1 1/2 gallons 1/4 cup

30 gallons 3 gallons 1/2 cup

55 gallons 5 gallons 1 cup

Caustic soda
(lye)

1/2 cup

1/2 pound

1 pound

2 pounds

Follow this procedure for effective decontamination:

1. Drain container as completely as possible.

2. Carefully add water, detergent, and caustic soda; tighten bungs

and other closures.

3. Rotate container carefully to wet all inner surfaces with rinse

solution.

4. Let container stand for at least 15 minutes but agitate it occasion-

ally. The longer the rinse solution remains in the container, the more

complete is the degradation of pesticide residues.

5. Remove all bungs and closures. Drain the rinse solution into an

area where it will eventually dissipate away from water supplies.

6. Thoroughly flush the inside and outside of the container with

clear water.

7. Tighten all bungs and closures.
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Decontamination Of Containers Which Held

Other Pesticides Including Chlorinated

Hydrocarbons and Carbamates

Other pesticides such as chlorinated hydrocarbons and carbamates
require more rigorous treatment than that described for organic phosphates.
Consult the manufacturer for specific decontamination procedures applicable
to his product. For example, if drums are to be professionally recon-
ditioned, no decontamination may be necessary for some chlorinated hydro-
carbons or carbamates.

Decontamination Of Pesticide Containers By

Professional Reconditioners

The following reconditioning procedure is utilized by many profession-
al drum reconditioners; it satisfactorily destroys any pesticide remaining
in containers. A list of National Barrel and Drum Association members and
of other drum reconditioners having suitable burning facilities is available
from NACA or the Minnesota Agricultural Chemical Association.

1. Heads are mechanically removed from tight-head drums.

2. Drums are upended and heated by direct flame in a special drum
furnace to 1,0000 F. or more for about 10 minutes.

3. After cooling, drums are sandblasted or shotblasted to remove
all traces of foreign matter, both inside and outside the drum.

You can make arrangements with drum reconditioners to establish
assembly points for decontaminated drums in order to expedite pickup. For-
mulators are urged to request their customers to follow recommended de-
contamination procedures.
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