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Spraying and Other Controls

for Diseases and Insects

That Attack Trees and Shrubs

Importance of Controlling Diseases and Insect Pests

Trees and shrubs represent an important part of the wealth and beauty

of this country. They constitute our forests and beautify our parks,

residential areas, city streets, highways, estates, and cemeteries. In many

parks, forest and cultivated plantings are the most attractive features.

To keep trees and shrubs healthy and attractive, special measures are

often necessary to protect them against diseases and insect pests—the

most important causes of plant decline and failure. In forests, losses

are usually offset by the regeneration of new plants; but, under culti-

vation, failures of trees and shrubs can only be remedied by replanting,

which may be costly. To safeguard high investment values in cultivated

trees and shrubs, it is often wise to use special controls which would

be impractical under most forest conditions.

The recommendations in this bulletin are more applicable to urban than

forest conditions and deal mainly with the use of sprays for control of

diseases and insect pests that damage trees and shrubs. The treatments

are intended only for forest and oranmental plants and not for plants

in food production. The control recommendations apply particularly

to the Eastern States, but they may also apply to the Midwest. Pesticide

treatments are recommended only when nonchemical treatments are not

1 Valuable assistance was received from plant pathologists and entomologists of the

U.S. Department of Agriculture in the preparation of this bulletin.
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suitable or adequate. Control of Ginkgo fruit by chloro-IPC spray is

included with the pesticide treatments. Safety precautions are presented

for the protection of the public, spray crew, plants, birds, fish, and other

animals.

Growing Threat of Diseases and Insects

More effort than ever before is required to control introduced and native

tree diseases and insect pests in the Eastern and Midwestern States because

of their rapid increase since the early 1930's. Following are some of the

more significant diseases and insect pests of trees in these areas.

The Dutch elm disease, of European origin and first discovered in this

country in 1930, has since become well-established throughout the

Eastern and Midwestern States, where it has destroyed countless Ameri-

can elms. The fungus that causes the disease, Ceratocystis ulmi, is trans-

mitted in this country by two species of elm bark beetles—the smaller

European elm bark beetle, Scolytus multistriatus, and the native elm bark

beetle, Hylurgopinus rufipes. The European elm bark beetle is by far the

more important in spreading the disease in the United States; in Canada,

however, both species of bark beetles are equally important as carriers.

In addition to insect transmission, the disease is readily transmitted by

root grafts.

Phloem necrosis, apparently a native disease caused by a virus, pri-

marily affects the American and cork elms. Since the 1930's this disease

has greatly reduced the elm population in many Midwestern towns and

cities. The disease is threatening these species in the Southern States, from

Mississippi to Georgia and, in time, it is expected to become even more

widespread.

The high susceptibility of the American and cork elms to the very

destructive Dutch elm and phloem necrosis diseases makes it seem unwise

to continue the wholesale planting of these species in the United States.

2



However, the European and Asiatic elms usually have been found much

less susceptible to the Dutch elm disease and apparently immune to

phloem necrosis. This indicates that these species have sufficient disease

resistance to warrant their use in preference to the highly susceptible

American species. The exotics are represented by a wide var'ety of attrac-

tive forms, including arching forms similar to the American and cork

elms. Similar crown forms also appear in the Zelkovas and sugar hack-

berry. The latter species are relatively free of disease and insect problems.

Diversification of American and cork elm plantings with proper clones

of the above species therefore appears well warranted as a long-range

control program for combating the Dutch elm and phloem necrosis diseases

in this country. These recommendations appear in Table III.

Elm scorch, followed by dieback, is a common decline condition of the

American elm in the Washington, D.C., area; field observations indicate

the disease also occurs in the Southeastern States. The disease often turns

American elms so unsightly that removal is required 4 to 6 years after

infection. Elms so affected are very susceptible to the Dutch elm disease,

probably because of attempted breeding attacks on weakened trees by the

smaller European elm bark beetle, which is the main vector of this disease

in the United States. The disease has been transmitted by bud graft and

root graft inoculations, indicating it may be caused by a virus.

Sycamore scorch is very similar in symptoms and distribution to elm

scorch. It also has been transmitted by bud inoculations and the simi-

larity of symptoms, means of transmission, and distribution of elm and

sycamore scorch indicate both diseases may be caused by a common virus.

Oak wilt, caused by Ceratocystis fagacearum, has been known in Wis-

consin and neighboring States for many years. Beginning in the mid-1940'

s

the disease has been reported in other Midwestern and many Eastern

States, causing heavy oak losses in some sections. Oak wilt is one of the

more serious diseases of forest trees, but it has not seriously threatened

municipal oak plantings. The disease is transmitted by insects and root

grafts. Fortunately, insects, in comparison to root grafts, play a lesser

role in spreading the disease.

Study of mimosas in North Carolina led to the discovery in 1935 of

mimosa wilt, caused by Fusarium prnkiosum. The disease now has spread

as far north as New Jersey. Infection first occurs in the roots and then

spreads into the crown, producing dark-brown discoloration in the

sapwood.



The mimosa webworm, Homadaula albizziae, is a major introduced pest

of the mimosa and honey locust. It was first observed in the vicinity of

Washington, D.C., in 1940 and has since been widely disseminated in the

Eastern and Midwestern States.

Sycamore canker stain, caused by Endoconidiophora fimbriata f. -platani,

was first observed about 1935 in Philadelphia and has since been reported

in the Eastern States as far south as Mississippi. The disease is readily

transmitted by implements such as pruning tools.

The wax scale, Ceroplastes ceriferus introduced from Japan, is now a seri-

ous pest of various woody plants in the Southeastern States as far north

as Maryland. It was first observed in Washington, D.C., about 1955, where

it has become a major pest of Chinese holly and Japanese quince.

Mist Blowers and Hydraulic Sprayers

The mist blower is adapted for applying relatively concentrated sprays,

and the hydraulic sprayer relatively diluted sprays. Both types of spray

equipment are manufactured in a range of sizes. The smaller are suitable

for spraying shrubs and small trees, while the larger sizes may be used for

spraying large trees.

In the mist blower, the pesticide is sprayed into a strong airstream that

propels and disperses the chemical. The larger mist blowers are capable

of spraying trees satisfactorily to heights of about 70 feet.

In the hydraulic sprayer, the pesticide is compressed and forced through

a hose and spray gun which disperses the spray mixture. The larger hy-

draulic sprayers can be used for trees to heights of about 50 feet, although

waste is excessive at these heights.

The hydraulic sprayer and mist blower each have their particular

advantages in pesticide application. The hydraulic sprayer is much more

maneuverable and is therefore better suited for spraying in areas inacces-

sible to heavy equipment but within reach of a spray hose. The mist

blower, however, is more suitable for spraying along streets, parkways,

4



and open areas where maneuverability is high. In these places, the mist

blower sprays large trees more rapidly and at lower cost than the hydraulic

sprayer.

Wind hinders mist blower spraying more than it does the hydraulic

spray. Wind velocities are usually lower at night than during the day;

therefore, to lessen wind interference, mist blower spray applications

may be made more effectively at night. The tops of 50- to 70-foot elms can

be sprayed satisfactorily with the mist blower only when there is light

or no wind. Also, more skill is required to obtain proper spray coverage

with the mist blower.

The hydraulic sprayer is particularly well adapted for applying drench-

spray coverage. This type of spray treatment is necessary for control of

most diseases and some insect pests, such as scale. The mist blower,

however, is more effective where light coverage is adequate, as in con-

trol of leaf-eating insects or the European elm bark beetle. If the hydraulic

sprayer is recommended for operational conditions that normally would

suggest use of the mist blower, it is usually because drench-spray coverage

is required in the given situation.

Precautions

Pesticide Hazards

Pesticides are applied for the control of insect pests, plant diseases, weeds,

and rodents. The toxic characteristics of some pesticides are so great

that trace amounts can be lethal to many forms of wildlife. Oysters,

fish, ducks, eagles, quail, pheasants, songbirds, and beneficial insects

are among the many forms of wildlife that may be seriously affected.

Pesticides that are a threat to wildlife also may be hazardous to humans

under some conditions.

5
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Pesticide use by the Department of the Interior

In recognition of the need to protect humans, other animals, and plants

from harmful pesticides, all pesticide sprays used by the Department of

the Interior are checked for safe usage as well as for effectiveness. The

Department is opposed to mass use of persistent chlorinated hydrocarbons,

such as aldrin, chlordane, DDT, dieldrin, endrin, heptachlor, TDE and

toxaphene, because of the hazard to fish and other forms of wildlife. The

danger presented to wildlife by these pesticides is a result of slow break-

down in natural environments and their accumulation in food chains.

Extremely toxic pesticides, such as some mercury compounds requiring

"POISON" in bold red letters and the human skull and crossbones on

the labels, are also restricted. Pesticides requiring such warning are

restricted in use mainly for protection of the spray operator and the pub-

lic, although there may be concern for other forms of life as well.

It has been questioned that use of the less toxic pesticides involves

some sacrifice in effectiveness. Fortunately, however, the effectiveness of

safer compounds usually compares quite favorably with that of the more

hazardous chemicals.

Pesticide Toxicity

The toxicity of pesticides to man are indirectly indicated by their test

effect on animals such as white rats. Of these tests, the LD50 oral toxicity

test is usually the most significant. Oral toxicity figures of LD50 are for-

mulated by the number of milligrams of pesticide per 1,000 grams of body

weight required to kill 50 percent of test animals. The lethal dosage for

rats does not necessarily apply to humans. Experience has shown, how-

ever, that the relative toxicity to both rats and humans is about equal.

Toxicity figures for LD50 vary under different test conditions. Therefore,

such figures should not be regarded as precise. Nevertheless, they fulfill

an important need for an evaluation measure of pesticide toxicity. The

pesticides herein recommenced with their LD50 figures are presented in

Table 1. LD50 figures and amounts probably fatal to a human adult, from
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the Clinical Handbook on Economic Poisons of Public Health Service, U.S.

Department of Health, Education, and Welfare, are as follows:

Acute oral LD50 for any

animal (mg.jkg.')

Less than 5

5 to 50

50 to 500

500 to 5,000

5,000 to 15,000

Probable lethal oral dose of technical

material for a human adult

A few drops

"A pinch" to 1 teaspoonful

1 teaspoonful to 2 tablespoonful

1 ounce to 1 pint (1 lb.)

1 pint to 1 quart (2 lb.)

Table I.—Pesticides and Mammalian Toxicity

Common name Use LD50 oral mammalian
toxicity figures (mg. kg.)

Copper sulfate Fungicide 300

Carbaryl (Sevin) Insecticide 850

Chloro-IPC Fruiticide 6,000

Diazinon Insecticide 108

Dicofol (Kelthane) Miticide 1,100

Dimethoate (Cygon) Insecticide 215

Dinocap (Karathane) Fungicide 1,000

Ferbam do 17, 000

Folpet (Phaltan) do 10, 000

Lime sulfur 33° Baume Miticide

Insecticide Low
Fungicide

Malathion Insecticide 1,375

Maneb Fungicide 7,500

Metham (Vapam) Rooticide 6,000

Toxicity of Sprays Reduced by Dilution

Dillution can greatly reduce the toxicity of pesticide sprays. In formulas

for the hydraulic sprayer dilution is much greater than for the mist
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blower; formulas for the mist blower in shade-tree spraying are usually

six times as concentrated as those for the hydraulic sprayer. Because

spray formulas for mist blowers are more concentrated, more atomized,

and more subject to fallout than those for hydraulic sprayers, mist blower

applications present a greater health hazard to man and wildlife from air

pollution and direct contact. Consequently, less toxic pesticides are

recommended for the mist blower than for the hydraulic sprayer

Safety of Humans and Other Forms of Animal Life

Follow the manufacturer's instructions, noting all precautions.

Don't use extremely toxic pesticides that require a death warning on

the label: "POISON" in red letters, skull and crossbones.

Don't use chlorinated hydrocarbons such as aldrin, chlordane, DDT,

dieldrin, endrin, heptachlor, TDE, and toxaphene.

For hydraulic sprayers, use only pesticides having LD50 ratings of 75

and above.

For mist blowers, use only pesticides having LD50 ratings of 450 and

above.

Don't dispose of spray materials where they may pollute streams, lakes,

and ponds.

Avoid spray drift to wildlife habitats, streams, fishponds, market prod-

uce, crops, domestic animals, and beehives.

Avoid spraying plants particularly favored by bees during their flowering

period.

Spray crews should take the following protective measures:

Avoid prolonged inhalation of spray mist.

Avoid prolonged contact of pesticides on skin, particularly concentrates

and mist blower formulations. If contact should occur, promptly wash

freely with water.

Wear respirator in applying pesticides when specified on the label.

Wear waterproof outer garments, including headgear.
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Wear clean clothes daily; wash after handling pesticides and before eating

or smoking.

Don't carry food, candy, tobacco, or gum in work clothing.

Don't hold face over opening of spray tank when pouring pesticides.

Don't attempt to clear spray nozzles by blowing with mouth.

Safety of Plants

Don't apply winter-oil sprays in autumn. Apply this type spray from

January 1 until buds begin to swell in spring.

Don't apply winter-oil sprays during sudden drops of temperature to

below freezing; apply only when the temperature is above 40° F.

Don't apply winter-oil sprays on maples, beeches, walnuts, or oriental

flowering cherry trees of Yoshino, Akebono, and weeping and higan

varieties, which are sensitive to oil injury.

Don't spray under windy conditions as proper spray coverage is difficult

to obtain and spray drift may damage plants sensitive to spray.

Don't apply oil sprays when the temperature is above 85° F., partic-

ularly during humid weather or droughts.

Don't overspray with mist blower applications.

Don't use 2,4-D in sprayers used for fungicides and insecticides.

Protection of Property

Whenever it is necessary to spray trees bordering streets or other parking

areas, warning signs should be displayed 1 day prior to the spraying.

This will give car owners ample time to park elsewhere during the

spraying.



Lime sulfur is an effective fungicide, insecticide, and miticide, but has

some objectional features that limit its use. The spray has an objection-

able odor which may persist for about 1 week after application; there-

fore, it should not be applied extensively in the more populated areas.

The spray also blemishes some painted surfaces, so it should not be applied

near buildings or other painted structures

Disease and Insect Control

In Table 3, recommendations for controlling diseases and insect pests of

trees and shrubs are compiled in alphabetical order under the common

names of the host plant. Control treatments are listed for each disease

and insect pest. Spray formulas are presented for both the hydraulic

sprayer and mist blower for definite pesticide concentrations per 100

gallons of water. Modifications of these formulas would be required for

different concentrations. Common or coined names of chemicals are usually

used in preference to trade names. The few trade names of chemicals that

appear are not intended to imply that other trade chemicals are not

equally as effective for the purpose indicated. Many homeowners will be

interested in converting the formulas recommended for 100-gallon mix-

tures to 3 gallons and 1 gallon. Table 2 shows how wettable powder and

emulsifiable concentrates of pesticides may be converted from quantities

per 100 gallons of water to quantities for 3 gallons and 1 gallon.
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Table II.—Quantities for Wettable Powder and Emulsifiable Concentrate

Formula
Water

100 gals. 3 gals. lgal.

Wettable powder

Emulsifiable concentrate

5 lbs. 10 tbsps. 3 tbsps.

4 8 8 teasps.

3 6 6

2 4 4

1 2 2

5 gals. lM pts. 13 tbsps.

4 1 10

3 % Mpt.
2 % 5 tbsps.

1 8 tbsps. 3

lqt. 2 2 teasps,

lpt. 1 1
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