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Insect Pests of Potato Tubers 
H. E. MORRISON and H. H. CROWELL 

Department of Entomology 

The principal insect pests causing damage to potato tubers in Oregon are the.tuber flea 
beetle, western spotted cucumber beetle, and several species of wireworms. 

These pests are readily controlled by soil application of aldrin, dieldrin, or heptachlor at 
the rate of 2 pounds actual material per acre (3/4 ounces per 1,000 square feet).   If wireworms 
are abundant a dosage of 5 pounds actual material per acre may be needed (1 3/4 ounces per 
1,000 square feet). 

The soil insecticides may be purchased as dilute dusts, wettable powders, emulsifiable 
concentrates, pellets, or fertilizer mixtures. In the following pages methods are discussed 
for applying the formulations evenly to the soil. 

The tuber flea beetle is confined to Western Oregon and certain sections of Central Oregon. 
The western spotted cucumber beetle (also known as "ll-spotted beetle" and "diabrotica") is 
most serious in the Willamette Valley and does not extend east of the Cascade Mountains. 
Wireworms of various species are found in all sections of Oregon.   They are generally 
restricted to sandy or sandy-loam soils. 

Tuber Flea Beetle 
(Epitrix tuber is Gent.) 

This small, black beetle is very active and will jump readily when 
disturbed.   The adults, emerging from the soil about the middle of May, 
eat small, circular holes in potato foliage.   Eggs are laid in the soil and 
the larvae hatching from them feed on potato roots and tubers.   The tuber 
damage is far more serious than the foliage feeding, since the larval pits 
and mines result in a lowering of potato grade.   There are two generations 
each year.   The second brood of adults appears about the middle of July. 

Tuber Flea 
Beetle (10X) 

Western Spotted 
Cucumber Beetle 

(6X) 

Western Spotted Cucumber Beetle 
(Diabrotica undecimpunctata Mann.) 

The Yellowish-green, black-spotted adult beetles over-winter 
beneath leaves and trash and begin egg-laying the first warm days of 
spring.   The beetles feed on the foliage of potatoes and many other plants. 
Eggs are laid in the ground.   The larvae hatching from these eggs feed 
on potato tubers and on the roots of other crops.   Both flea beetles and 
cucumber beetles are commonly found in potato fields in Western Ore- 
gon.   In some seasons the cucumber beetle may cause 60 per cent of 
the total tuber injuries.   Injury by cucumber beetle larvae is very 
similar to that done by tuber flea beetle larvae, but the feeding generally 
extends deeper into the tuber.    There are two generations each season; 
the second brood adults emerge during late June to the middle of July. 



Wireworms 
(Limonius canus Lee.; 1^. californicus Mann. ; 

L. infuscatus Mot s.) 

Wireworms are the slender, tough, straw-colored larvae of click   ^-^fcsElSQsBEyi^P' 
beetles.   Adults emerge from the ground very early in the spring.   Eggs 
are laid in the soil and the larvae feed on the roots of a wide variety of Wireworm (2X) 
plants.   The damage to potatoes consists of deep feeding burrows into 
the tubers. In certain seasons the presence of only a few wireworms in the soil may cause 
considerable loss to potato growers. Wireworms often require three or more years in the 
soil to complete their development 

New Control Recommendations 
The insecticides, aldrin, dieldrin, and heptachlor are equally effective against the three 

major pests of potato tubers when used as a soil treatment.   They are easy to apply; they 
require no exact timing and give excellent control of the pests.    The control of flea beetles 
has been better than that obtained with foliage dusting, and treatments have been less expen- 
sive. 

The use of soil insecticides will not give control of aphids and leafhoppers, which are 
important carriers of virus diseases.   Growers of seed potatoes, and others who desire to 
control the spread of virus diseases by means of insect vector control, are advised to obtain 
latest information on control from their County Extension Agent. 

Materials and rates of application 

Either aldrin, heptachlor, or dieldrin at the rate of 2 pounds actual material per acre 
(0.75 oz. per 1,000 sq. ft.) is recommended for the control of the tuber flea beetle, western 
spotted cucumber beetle, and wireworms. 

In certain sections of Oregon these materials have given excellent control of wireworms 
when thoroughly mixed with the soil to a depth of six inches at the rate of two pounds per acre. 
In areas where wireworm injury has been severe, a dosage of 5 pounds of material per 6-inch 
acre may be necessary. 

Two steps are required for adequate pest control.   They involve (1) the application of 
materials to the soil surface and (2) proper mixing of these materials into the soil.   These 
steps are discussed as follows: 

1.   Methods of application 

It is very important to cover the entire surface of the 
field with the insecticide.   Flea beetles and other soil pests 
will damage tubers in the areas which are missed when the 
materials are applied. 

The insecticides can be applied to the soil by airplane 
or ground equipment and can be purchased in several dif- 
ferent forms.    These forms or formulations are adaptable 
to various types of equipment such as sprayers, dusters, and 
fertilizer applicators. 



Formulations 

Dusts.   Dilute dusts of various concentrations (1 to 5%) may be purchased. They are 
This type of composed of very fine particles and are designed for use in dusting equipment, 

material is not favored for application on large fields because air currents often carry the 
insecticide away from the desired area of treatment. Dusts will not flow readily from small 
lawn fertilizer applicators. The efficiency of flow of the dusts through this kind of equipment 
can be improved by thoroughly mixing the desired amount of dust with dry sand. If dusts are 
used, the following table will aid in determining the amount of material needed: 

Per cent of 
insecticide 
in dust 

Amount of dust to use 

Per acre Per 1, 000 square feet 

2-pound rate 5- •pound rate 2-pound rate 5-pound rate 

Pounds 

200 
133 
100 

80 
40 

Pounds 

500 
333 
250 
200 
100 

Pounds 

4 1/2 
3 
2 1/3 
1 3/4 
1 

Poimds 

11 1/2 
7 3/4 
5 3/4 
4 1/2 
2 3/4 

1 
1 1/2 
2 
2 1/2 
5 

Wettable powders can be purchased in concentrations of 20, 25, 40, and 50%.   They con- 
tain wetting agents and are intended for use in spray machinery with mechanical agitation 

(orchard-type sprayers).   If the sprayer is equipped 
with a horizontal boom, these formulations can be 
readily applied to the soil.   They should not be used 
in weed sprayers because the suspended materials 
will clog the nozzles.   The wettable powders can be 
used in small garden sprayers if care is taken to 
keep the materials agitated.   These materials, like 
dusts, can be used in lawn fertilizer applicators, but 
dilution with dry sand will improve the efficiency of 
application.   If orchard-type sprayers are used, the 
rate of delivery should be from 50 to 100 gallons per 
acre (2 1/2 gallons per 1,000 square feet).   If wet- 
table powders are used, the following table will aid 
in determining the amount needed: 

Amount of wettable powder to use 
Per cent of 

insecticide in Per acre Per 1, ,000 square feet 

wettable powder 2-pound rate 5- -pound rate 2-pound rate 5-pound rate 

20 
25 
40 
50 

Pounds 

10 
8 
5 
4 

Pounds 

25 
20 
12 1/2 
10 

Pounds 

3 3/4  oz. 
3 
1 3/4 
1 1/2 

Poimds 

9          oz. 
7 1/3 
4 1/3 
3  3/4 



Emulsifiable concentrates are liquids which may contain 1 1/2 to 8 pounds actual material 
per gallon.   When mixed with water they form emulsions which require only occasional agita- 
tion.   These emulsions can be readily used in either weed or orchard sprayers.   They can 
also be used in small garden sprayers.   In weed sprayers, a rate of application of 10 to 20 
gallons per acre of the emulsion is suggested.   (For small garden plots, 2 1/2 gallons per 
1,000 sq. ft.)  Emulsions have been successfully applied by airplanes at the rate of 5.7 gallons 
per acre.   If emulsifiable concentrates are used, the following table should be useful in deter- 
mining the amount needed.   Emulsions recommended here are for application to the soil. 
Serious foliage burning may result if they are applied to plants. 

Amount of emulsifiable concentrate needed 
Amount active 
ingredient 
per gallon 

Per acre Per 1,000 square feet 

2-pound rate 5-pound rate 2-pound rate 5-pound rate 

Pounds 

1 1/2 
2 
4 
8 

Gallons 

1 1/3 
1 

1/2 
1/4 

Quarts 

13 1/3 
10 

5 
2 1/2 

Fluid ounces 

4 
3 
1 1/2 

3/4 

Fluid ounces 

10 
7 1/2 
3 3/4 
1 7/8 

Insecticide- -fertilizer mixtures 

Dusts and wettable powders have been mixed with various fertilizer combinations and 
applied by means of a fertilizer applicator.   The insecticide formulations are generally much 
finer than the fertilizer and tend to separate in the applicator.   This results in unequal distribu- 
tion of the material.   The use of finely ground land plaster blended with the insecticide tends 
to eliminate this undesirable feature.   Aldrin, dieldrin, and heptachlor are compatible with 
practically all of the common fertilizers. 

If it is desired to combine the insecticide with commercial fertilizers or soil conditioners, 
it is suggested that they should be blended by a custom mixer.   The information needed by the 
custom mixer will include (1) the acreage to be treated, (2) the amount and kind of fertilizer 
or conditioner desired per acre and (3) the recommended rate of application of the insecticide. 
The use of dilute materials (1 or 2%) will minimize inequalities in application. 

Granular and pelletized insecticides are new developments on the market.   They are com- 
posed of insecticides on coarse particles of clay, ground tobacco stems, vermiculite, or other 
carriers.   They may be used as purchased in fertilizer applicators or blended with fertilizers 
and applied in the same manner.   When blended with fertilizers, they do not separate readily 
from the mixutre.   In lawn fertilizer applicators they are very free flowing; care in calibration 
is necessary.   They can be purchased in concentrations of 1, 2, 2 1/2 and 5% and the table used 
for dusts can be used to determine the amount of material needed.   It is generally advisable 
to use very dilute material in order to compensate for imevenness or irregularities in coverage. 
With proper calibration and flying techniques, it is likely that pelletized materials can be 
applied by airplane. 



Mixing insecticides with the soil 

Immediately after application the 
material should be mixed into the soil. 
The insecticides are volatile and may be 
lost if several days pass before mixing 
is accomplished.   Thorough mixing of the 
insecticide into the soil is very important 
for wireworm control.   Rotary tillers are 
satistactory for this purpose.   Double discs 
or offset discs have been satisfactory in 
mixing materials for control of tuber flea 
beetles and western spotted cucumber 
beetles.    However, discs do not mix ma- 
terials thoroughly to a depth of 6 inches. 

The following suggestions are made to growers who contemplate using soil insecticides 
for control of pests attacking potato tubers: 

1.   Wait until soil is in a good triable condition (will crumble readily) for tillage. 

EITHER 

For large fields For garden plots 

2. Use rotobeater or disc 
to shred cover crop and 
plant debris. 

3. Apply insecticide even- 
ly to soil surface. 

Break up cover crop or 
plant debris with spade 
or shovel. 

Apply insecticide evenly 
to soil surface. 

Rotary till material into 
soil to o-inch depth.    Two 
times over may be necessary. 

Rotary till material into 
soil to 6-inch depth.   Two 
times over may be necessary. 

OR 

2.   Apply 1/2 the insecti- 
cide evenly to soil surface. 

Apply 1/2 insecticide evenly 
to soil surface. 

Plow under and disc 2 or 3 
times. 

Spade under and rake to seed 
bed condition. 

Apply remainder of in- 
secticide and disc thor- 
oughly^  

Apply remainder of insecti- 
cide and rake in deeply. 

3.   If wireworms are not 
a problem, apply insecti- 
cide evenly to seedbed and 
work in thoroughly with a 
disc. 



Timing of applications 

Timing is of little importance as long as the insecticide is mixed into the soil before 
planting.   The material is generally applied in the spring, but fall applications can be made 
if erosion is not a problem.   If fall applications are practiced, the soil should be dry at the 
time of mixing and should not be plowed the following spring.   Plowing may bury the material 
too deeply for it to be effective against some of the pests. 

When to re-treat the soil 

Aldrin, dieldrin, and DDT are insecticides which remain effective in the soil for a long 
period of time.   Dosages of 10 pounds per 6-inch acre have remained effective for a period 
of five years against the insects which attack potato tubers.   Heptachlor shows similar tenden- 
cies but has been studied for only three years.   There is some evidence that aldrin, dieldrin, 
and heptachlor will remain effective in the second season when applied at the rate of two 
pounds per 3-inch acre.   However, if potatoes are planted in the same field two successive 
seasons, growers are advised to apply an additional two pounds per acre the second year.   If 
a dosage of five pounds is applied for wireworm control, the rate should not be repeated 
until the soil again becomes infested. 

Most of the newer insecticides, if present in the soil in excessive amounts, will cause 
plant injury.   The critical concentration will, of course, vary with the insecticide and the crop. 
Their rate of decline in the soil is not yet known.   Repeated applications could easily increase 
the insecticide concentration faster than it declines naturally.   Growers are advised to use 
caution in this respect until more information can be collected. 

Studies on soil bacteria 

Field applications of aldrin, dieldrin, and heptachlor at the recommended rates have no 
significant effects on micro-organisms in different soil types.   In order to obtain measurable 
effects, amounts as high as a ton per acre of actual material were necessary.   Such amounts 
are far beyond practical dosages and probably would be directly injurious to crop plants.   The 
micro-organisms studied included the nodule bacteria and others involved in the nitrogen cycle. 

Residue studies 

Residue studies carried on for several seasons on potatoes grown in aldrin, dieldrin, 
and heptachlor treated soil indicate that extremely small amounts of insecticide may be pres- 
ent in the tubers.   Residues found have been less than one tenth of a part per million (0.1 ppm). 
This amount of residue is less than one ounce of insecticide in 312 1/2 tons of potatoes and is 
not considered hazardous to the consumer. 

Flavor studies 

Potatoes grown in soil treated with aldrin, dieldrin, and heptachlor have now been sub- 
jected to extensive flavor tests.   In some instances there have been slight changes in flavor 
detected, but it is doubtful that such slight flavor variations would be observed in potatoes 
as normally used in the home. 

Effects on earthworms 

Most insecticides are poisonous to earthworms if applied to surface litter on which they 
are feeding.    However, soil treatments with aldrin, heptachlor, and dieldrin at the rate of 10 
pounds per 6-inch acre have produced no measurable changes in earthworm populations. 



Other Control Recommendations 

Tuber flea beetle 

The tuber flea beetle can be controlled effectively by well-timed and well-executed 
foliage applications of 5 per cent DDT dusts.   From 2 to 5 applications of the dust at the 
rate of 20 pounds per acre, timed to prevent egg laying, have been recommended and are 
still effective. 

Western spotted cucumber beetle 

In Western Oregon, the regular tuber flea beetle dusting program is also effective 
against the western spotted cucumber beetle.   If eggs and larvae are in the soil before the 
start of the dusting program, however, tuber injury can be expected. 

Wireworms 

Wireworms have been effectively controlled by the use of ethylene dibromide fumigant at 
the rate of 4 gallons of actual material per acre.   (See Circular EC-6 of the Bureau of 
Entomology and Plant Quarantine, Agricultural Research Administration, U.S. Department 
of Agriculture.) 

DDT at the rate of 10 pounds of actual material per acre, thoroughly worked into the 
soil to a depth of 6 or more inches, has also been recommended.   DDT is slow and cannot 
be depended upon to give crop protection during the first season.   A combination of the 
ethylene dibromide fumigant and DDT soil treatment has been used with success for immediate 
and long-lasting effects. 

Precautions 

Ethylene dibromide, DDT, aldrin, dieldrin, and heptachlor should be considered as 
poisonous materials.   Directions for their use are always printed on the label.   Growers are 
advised to always follow these detailed instructions. 
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