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FOREWORD
Few persons not engaged in the nursery business

realize the number, variety and seriousness of the
insects that attack the nursery trees, shrubs and plant-

ing stock, or the care and skill necessary to protect
them from the ravages of the insect pests.

This bulletin entitled "Insect Pests of Nursery
and Ornamental Trees and Shrubs in Oregon" is intended as a nurserman's handbook of insects affecting
his plantings. An attempt has been made to present
the essential facts that will assist the nurseryman to
recognize his insect enemies and to apply intelligently
control measures that will protect his plantings from
insect attack and damage.
We still need more knowledge about certain nursery
insects and how to deal with them. This is especially
true in the use of new insecticides. Insect control practices are passing through revolutionary changes due to
the advent of many new and powerful insecticides and
methods of application. Admittedly the use of these
new materials is still in the experimental stage and
cannot be included in this publication. Research on
the use of these new materials and methods of application will be carried on and the results released as fast
as time and personnel available will permit.

Dean and Director

Cover
The work of the Holly Bud Moth seriously damages the appearance of this valuable shrub.
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At the request of Oregon nurserymen, the State Legislature in
1937 appropriated funds to advance the study of insect pests on
nursery stock. In the years since a great many problems have been

solved, but methods have yet to be discovered to combat many injurious pests.
As much as it is possible to report of the available information
on insect pest control at this time is gathered into this bulletin. The
contents will necessarily be incomplete, but it is hoped this bulletin
will be of real value in reducing the damage of these enemies.

Orly pests injuring trees and shrubs are included.

Pests of

seeds, cones, and fruits are ptirposely omitted. Insect pests of green-

houses, perennials, bulbs, and hei-baccous plants are omitted also.
Each of these plant groups supports an insect population peculiar to
itself. The discussion of certain other pests is included because of
their regulatory and quarantine importance.
Nurserymen interested in cane fruit and strawberry insect pests
and diseases are advised to consult Oregon Experiment Station Bulletins 418, Diseases of Strawberry, and 419, Diseases of Cane Fruits,
Only the most important facts of interest to the nurseryman or
home owner are included here. The hosts listed under the various
pests include only those known to occur or are grown in Oregon as
nursery and ornamental plants. (Thede are many other plants on
which these pests occur in other parts of the world.) Wherever
possible, the use of abstruse technical language has been avoided.
In certain cases the use of scientific names is necessary because of
the lack of common names. Asterisks (*) in the text indicate that
the common name is the one officially recognized by the American
Association of Economic Entomologists.
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EAR WIGS
For ficula auricu/aria L.

European earwig*
The obnoxious earwig is found throughout the state. It will
apparently feed on almost anything of vegetable or animal origin.
This pest is principally a nuisance in houses, but often does serious
damage to flowers, seedlings, and to the leaves of plants. It feeds
mostly at night and hides under the bark of trees or in other suitable
dark places in the daytime.

The earwig spends the winter in the adult and egg stages. Eggs
are laid in groups in small cavities in the ground and cared for, more

or less, by the female.

These eggs hatch in April and May, and

the spring earwigs begin their depredations with their parents.
The recommended control is a poison bait made up of:
12 pounds
1 pound

Bran
Sodium fluosilicate
Fish oil

1 quart

This bait should be scattered evenly about the premises. Particular attention should be paid to hedges, fence rows, trees, and
other spots where earwig hiding places may be found.

STONE FLIES
Tacnioperx pacifica Banks

During March and April the leaves of many plants like raspberries plums, and others having comparatively thin leaves, may
become skeletonized by stone fly adults. They eat the tissue between

the veihs and make the leaves look like lace. While not serious,
their damage is quite noticeable at times.

The adults are light brownish black in color. They are abou.t
inch long and have wings with many small veins. The immature
forms live in streams. Control measures are seldom necessary, but
lead arsenate spray will control them if the need arises.

ORTHOPTERA
Snowy tree cricket*
Oecanllius niveus (Deg.)

This cricket is widely distributed in Oregon and sometimes can
be found on ornamental and nursery plants. It is seldom abundant
enough in nurseries to warrant control measures.
HosTs: Bramble fruits of all kinds; sometimes orchard trees
such as prune and apple.

INSECT PESTS OF TREES AND SHRUBS IN OREGON

Figure 1. Egg punctures of cricket.
DESCRIPTION:
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Figure 2. Adult male cricket.

Adult snowy tree crickets are rather fragile,

greenish white and about inch in length. The immature stages
resemble the adults but they do not have the 4 white transparent
wings. The eggs are yellowish white, kidney-shaped, and they are
inserted in the pith of the host.
LIFE HISTORY AND INJURY: The winter is spent in the egg
state in the pith of canes and twigs. Parts, of the plant where the
eggs are inserted are weakened by the egg punctures and break
easily. The eggs hatch in late May and June, and the nymphs feed
on foliage and fruit. Where they are abundant, the fruit injury
may be serious. Holes these crickets eat in the sides of fruit may
make it unsalable. The crickets mature in August, then they deposit

the overwintering eggs.
CONTROL: Cutting out and destroying plant parts containing
eggs in early spring will help in controlling them. Lead arsenate
sprays will control the nymphs and adults if they become abundant.
Grasshoppers
Although grasshoppers are not common in nurseries or on ornamental plants, they have been known to damage young orchards
severely by chewing off the leaves. When, for some reason, their
native food is lacking or when serious outbreaks occur, almost any
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agricultural crop may suffer. The niost effective means of control
is with poison baits scattered on egg beds before the insects become
adults, or wherever the hoppers are present. The most common
forms in eastern Oregon are Camnula pellucida Scuder and Melonoplus atlantus Riley, while the most common western Oregon form
is Melano plus femur-rubrum Harr. The following bait applied

evenly at the rate of about 10 pounds per acre is suggested as a
control
Mill-run bran
Sawdust (about 3 times the volume of bran)
Liquid sodium arsenite (32 per cent arsenious
oxide)

25 pounds
3 bushels
10-12 gallons

The bran and sawdust should first be thoroughly mixed, and the
arsenic solution then gradually mixed in. The finished bait should
be moist but not wet enough to be sloppy when compressed in the
hand. Proper precautions should be taken to prevent poisoning of
livestock.

THRIPS
Thysanoplara

Thrips are a very important group of insects. Although small
in size, they do great damage because they are so abundant. Both
the young and adults feed by rasping the leaf surfaces and sucking
up the exuding juices. The injury consists of distortion of plant
parts, in many instances, especially where the thrips feed in the
buds. Infestation of flower buds often results in malformed and

If feeding is clone on the surface of the leaf, a
silvering appearance results with a concomitant dirty appearance'
due to excreta and cast skins. Quite often a blackish fungus growth
develops on the excreta which makes the host even more unsightly.
Several species are known to transmit virus diseases Some species
are predatory and feed on other small insects and mites.
spotted flowers.

DESCRIPTION: Most of these thrips are between 1/16 and 1/40
of an inch in length. The color varies from light yellow to nearly
black, although some species may be marked with various color patterns. The 4 wings are long and narrow and have a fringe of hair
on their borders, giving them the appearance of small feathers. Most
of the economically important species lay their eggs in the plant tissues and transform in the soil.
CONTROL: The standard recommendation for control on grow-

ing plants is the use of a spray consisting of 2 pounds of tartar
emetic, 4 pounds of granulated or brown sugar, and 100 gallons of
water. DDT dusts and sprays appear to be very effective against
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some species but no definite recommendations can be made at the
present time for the group as a whole.

Pear thrips*
Taeniolhrips nconsequens (Uzel)

This species is one of the most important pests of certain orchard
and ornamental trees. It is widespread, but unless one is familiar
with its injury, it may go unnoticed until it is too late to prevent
damage.

HosTs: In nurseries and ornamentals, it is most common on
flowering plums, crab apples, and cherries while in orchards it does
its most serious injury to prunes and sometimes pears and cherries.
DESCRIPTION: The adults are yellowish brown to blackish in
color and the nymphs are straw yellow. The eggs are very small
and are inserted into the developing flower and leaf stems.
LIFE HISTORY AND INJURY: The winter is spent in the soil in
small earthen cells. Early in the spring, usually about the first of
March, the adults begin to emerge. They enter the developing buds
and feed thereon, often injuring them so severely that they fail to
open. The blossoms which open may appear brown and the leaves
are often malformed and perforated with small holes.
The nymphs feed on the under sides of the leaves, causing scarification and silvering. When full grown the nymphs drop to the

ground and enter the soil where they remain until the following
spring.

Thrips control on prunes
Pear thrips, serious pests of prunes in Oregon for 25 years, can
be controlled by spraying at the correct time and with the proper
materials. This conclusion is based on results obtained from 19 years

of experimental spraying for adult thrips control.
MATERIALS REcOMMENDED:
The materials given below are
those found to be most effective in the control of pear thrips on

prunes:

20 per cent DDT in oil emulsion, 1 pint, or 5 per cent
DDT in oil emulsion, 2 quarts, in water to make 100 gallons of
spray.

Nicotine sulphate 40 per cent, 1 pint, and a medium oil
emulsion having the following specifications: Viscosity 70-75
seconds Saybolt; unsulphonated residue test of at least 85 per
cent diluted to give 2 per cent actual oil; and water to make 100
gallons of spray.
Nicotine sulphate 40 per cent, 1 pint; lime sulphur, 3
gallons, and water to make 100 gallons.

Figure 3. Pear thrips injury to Prunus bliriana. Note the holes in the
leaves which are caused by thrips feeding in the developing buds.
14
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WHEN TO APPLY SPRAY: The sprays may be timed according
to the bud development as follows:
First application when 30 per cent to 40 per cent of the
blossom buds show green at the tips.
Second application when all of the blossom buds show
green at the tips.
Third application when the stems lengthen and the blossom buds show white at the tips.
NUMBER OF APPLICATIONS: In cases of severe infestation, at
least two spray applications are necessary for effective thrips control. To determine whether two or more sprays are to be applied,
an examination of the buds for the thrips is necessary. At the time
the second application is to be made, the orchardist should pick at
random at least 300 buds from several trees, putting them in a test
tube or enclosed jar. The buds are then examined for thrips by
picking them to pieces with needles, and the thrips counted. If there
are 90 or more thrips per 100 buds, a second spray application is
necessary. The same procedure is followed in determining whether
a third application is necessary.
The schedule given above cannot always be followed precisely
on account of rains, winds, or other conditions that occur at the time
outlined. It may be necessary, therefore, to spray lightly before or

after the time given in the schedule to take advantage of more
favorable spraying conditions. DDT can be used in less favorable
weather than nicotine sulphate combinations. The proposed schedule, however, should be followed as closely as possible until more
experimental work can be undertaken with DDT.
THOROUGH SPRAYING NECESSARY: Thrips are likely to be anywhere on the trees. The spray should reach every part of the tree.
The spray materials are contact sprays and must contact the insects
to kill them. The spray equipment should be capable of maintaining
from 300 to 350 pounds pressure during the spraying operations.
A coarse driving spray will force the spray into the buds better than
a fine spray.
SPRAYING THE SOIL UNDER PRUNE TREES: Two years of experimental spraying of the soil surface under prune trees indicates
that the thrips population can be reduced by spraying the soil with

DDT. The spray should be applied to the ground from the tree
trunk to the drip of the tree or as far as the outer limbs extend.
PREPAREDNESS ESSENTIAL: Spray materials should be on hand
before the buds begin swelling in the spring. Sprayers should be
overhauled and put in good condition several weeks before the spray

16
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Success in thrips control may depend on a very
few days when spraying is possible. A delay for any reason may

season begins.

mean failure to control this pest.
CAUTION:

Certain precautions must be taken in spraying to

avoid unnecessary injury to the trees. Oil should not be used if lime

sulphur is to follow later as a fungicide for the control of brown
rot. If oil has been used in the early sprays, use bordeaux instead of
lime sulphur. Do not combine DDT with a fungicide.

Flower thrips
Frank/mid/a occidenlalis (Perg.)
Franklin ic/la moultoni Hood
Franklinielia minuta Moulton
Thrips taboci Lind., Onion thrips*

Flower thrips, these four species in particular, are very abundant throughout most of Oregon. They occur on a large variety of
plants and do considerable damage by blighting flowers and scarifying and otherwise distorting leaves.
HOSTS: Found on almost all plants.
DESCRIPTION: The adults are yellowish brown to straw-colored
except F. moultoni, which is sometimes nearly black. For further
description, see the general discussion for thrips on page 12.
LIFE HISTORY AND INJURY: In general, these four species of
thrips have similar biologies and habits. The winter is spent largely
in the adult stage in protected places such as in debris, under bark,
etc. In storage houses or greenhouses they may reproduce all win-

The eggs are laid in the tissue of the plants, and the nymphs
and adults feed in flowers, buds, on leaves and similar protected
places. When full grown the nymphs drop to the ground to transter.

form in cracks and crevices. There are generally several generations
of them a year.

The greatest injury in the nurseries is done by feeding in the
buds and thus causing distortion of the leaves and growing tips; in
severe cases, the buds may be killed outright. The leaves and flowers
developing from these injured buds are often malformed and perforated with holes. All four species are probably responsible for
the spread of the spotted wilt virus disease.
There seem to be seasonal migrations at various times of the
year due to the destruction or drying up of host plants. For instance, when hay is cut the adjacent plants may suffer a severe influx of thrips. During the summer when the native vegetation begins to dry up, the adjacent crops and gardens may suddenly be
deluged with these small pests.

INSECT PESTS OF TREES AND SHRUBS IN OREGON
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CONTROL: Spraying with tartar emetic and spraying and dusting with DDT have given good results in most cases. Rotenone and

pyrethrum dusts and sprays have given variable results and are
therefore not recommended.

Other thrips occurring in Oregon
The following species are more or less general feeders and may
at times be found on nursery and ornamental plants:
Haplothrips leucantherni (Schrank)
Hercothrips fasciatus (Perg.). The Bean Thrips.*
Heliothrips haemorrhoidalis (Bouché). Greenhouse Thrips *
This spec-ies is common in greenhouses on camellia azalea, rhododendron, Bouvardia. It seems never to survive the winter out of doors.
Microcephalothrips abdo,ninalis (Crawf.) is often found in
greenhouses.

Thrips madroni Moulton occurs on madrone, elderberry, azalea,
rhododendron, and many other plants.

Figure 4. Greenhouse thrips injury to camellia leaf.

Figure 5. Egg punctures of rose
leafhoppers in rose stern.

18
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HARVEST FLIES OR CICADAS*
Cicaddac

Harvest flies or cicadas are not often seen in nurseries, but
injury from them is quite common. The adults have four clear
wings with a spread of 11 to 2 inches. They usually may be found
resting on twigs about - inch in diameter; and on warm sunny days
throughout the spring and summer they may be heard making their
shrill incessant song. The injury consists in making splintered egg
punctures in small twigs and limbs. These punctures weaken the
wood and cause the limbs to break easily. The immature stages
live on the roots but cause no particular harm in Oregon. Control
measures are not necessary as they are seldom abundant. There are
a number of species found in Oregon.

SPITTLE BUGS*
Cercopdae

Strawberry spittle bug*
Philaenus lcucophthalinus (L.)

Rhubarb spittle bug*
Aphrophora perunstata Uhi.

The strawberry spittle bug is a very common pest of many
plants in Oregon; in fact there are few plants on which it is not
found in the Willamette Valley. Its attacks are most severe on
perennial plants. Occasionally it injures annuals, shrubs, and other
woody plants.

The rhubarb spittle bug is not as common but often is abundant
on some plants.

Both species overwinter in the egg stage. The eggs are laid
mostly on the stems of plants and hatch during April and early May.
The yellowish nymphs of the strawberry and the red nymphs of
the rhubarb spittle bug are surrounded by a frothy saliva-like sub-

stance. They injure the plants by sucking out the plant juices.
Injury consists of dwarfing and distortion of plant parts and on crops
like strawberry the yield may be considerably reduced. Where these
bugs are abundant they may be objectionable because of the abund-

ance of spittle masses; this is particularly true in perennial flowelT
gardens, hay crops, pastures, and similar locations where the vegetation is not changed yearly by cultural practices.
Control consists in the application of insecticidal dusts when
the spittle masses begin to show in any numbers. ilydrated lime
dusted on the plants has given fair results. The standard control is
a dust containing .1 per cent rotenone. Dusts should be applied at
the rate of 40 to 60 pounds per acre.
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Other spittle bugs
Several species of spittle bugs belonging to the, genus Clostop-

tera occur in eastern Oregon. One of these, Clastoptera obtusa
(Say) infests junipers. An undetermined species of spittle bug is
very common on lodgepole pine on the Oregon coast.

TREEHOPPERS
}Ieiubracidae

The insects of the treehopper family cause most of their damage, like the cicadas, by weakening twigs and limbs with their egg
punctures. The egg punctures appear as slits in the bark and have
small splinters protruding from them. Both the adults and nymphs
suck the juices from limbs and twigs but cause very little damage in
this way.

The adults are very strange looking creatures. They generally

have one or more projections near the head or sides of the head
which make them look humpbacked.

Control is seldom needed. Clean cultivation and cutting out
and destroying the egg-infested twigs help to keep them down.
The following species occur in Oregon and occur on fruit, ornamental, and nursery trees:

Buffalo treehopper,* Ceresa bubalis (Fab.), is a species that
overwinters in the egg stage. It deposits eggs in many broadleaf
trees. The nymphs and adults feed on many herbs, shrubs, and
trees. The adults of this species are grass green and are a little less
than

inch in length.
Basal treehopper, Ceresa basalis Walk, is common in the Willamette Valley.

Green clover hopper, Stictocephala inermis (F.), is also common in the Willamette \Talley and' is often found in nurseries.
Oak treehopper, P1atycots vittata quadrivittata (Say), is common on oak. It is a beautiful little insect with 4 red stripes on its
back.

LEAFHOPPERS*
Cicaa'e/Iidae

The hieroglyphic sharpshooter
Cicadelia hierojIyplvica (Say)

inch in
The hieroglyphic sharpshooter . leafhopper is about
length and is one of the largest species in Oregon. It may be predominantly green, blue, or brown, and may be variously marked. It
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at times extremely abundant on willows, populars, and alders.

Often it makes a nuisance of itself by getting into hoi.ises in the fall.
Nicotine sprays or dusts are recommended for its control.

Rose leafhopper*
Trphlocyba rosae (L.)

The rose leafhopper is one of the most common rose insects
occurring in Oregon. It is widely distributed and often causes
serious injury.
HosTs: Apple, cane fruits, cherry, currant, dogwood, elm,
grape, hawthorn, maple, oak, pear, plum, rose, strawberry, and other
rosaceous plants are hosts.

DESCRIPTION: The adult hoppers are yellowish white in color
and are about inch in length. The nymphs are similar in appearance to the adults but are smaller and without wings. The eggs are
laid under the bark of twigs and leaf veins and appear like small
blisters.

LIFE HISTORY AND INJURY: The winter is passed in the egg
stage. The eggs hatch in the spring, and the nymphs change to adults
in the latter part of May and in June. The eggs laid by the June
adults produce young that mature in early fall. These fall adults
lay the overwintering eggs. Injury consists in a mottling and yellowing of the upper sides of the leaves. Young leaves become curled as
they grow older. The egg punctures cause pimplelike swellings on
the twigs and, where they are abundant, may result in a weakened
and sickly condition of the host.
CONTROL: Nicotine sprays and dusts applied to the under sides
of the leaves, while the hoppers are still in the immature stages, have
given the best control. Cutting out and destroying the tips of plants

which harbor the eggs during the winter will greatly reduce their
numbers.

White apple leafhopper*
Tjp1i/ocyba polnaria McAtee

The white apple leafhopper resembles the rose leafhopper to a

great extent except that it is usually greener in color. It often
causes quite serious injury to apple. Its life history, habits, and
injury are nearly identical with the rose leafhopper, and similar
control measures are recommended.
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JUMPING PLANT LICE
Psllidac

Many species of these miniature insects, jumping plant lice,
occur on ornamental and nursery plants. They are about the same
size as aphids and hold their wings over the body in a rooflike manner.

They suck the juices out of plants much as aphids do and

often secrete honeydew. Many are covered with a white woolly waxlike secretion. Some species are gall formers, only one of which is
known in Oregon. The nymphs are for the most part very flat, oval
in shape, and have very large wing pads for their size.
Nicotine sprays applied when the bugs are in the nymphal stage
generally give adequate control.

Pear psylla*
Psy//a pyricola Förster

The pear jumping plant louse is a very serious pest of pears in
some of the eastern states and has only recently been found in ccitam
sections of northeastern Oregon. Its occurrence on nursery
stock may become a serious problem.
Hosi's: Pear and quince are hosts of this species.
DESCRIPTION: The adults are only about 1/10 inch in length;
they are reddish brown and fold their wings in a rooflike fashion
over the abdomen. The eggs are whitish yellow and are deposited
around the buds and in the bark crevices of the fruit spurs early in
the spring. Later, eggs may be placed on the under sides of the
leaves along the midrib. The young nymphs are soft, yellow in
color, and generally covered with honeydew. The older nymphs are
darker in color and have a comparatively hard shell.
LIFE HISTORY AND INJURY:

Hibernation takes place in the

adult stage under the bark of trees and other protected places about
the orchard. The adults begin emerging early in March and soon
start to lay eggs. There may be a number of broods a year, depending on the locality. Injury consists in dwarfing and browning of the
leaves. The production of honeydew by the young insect induces
the growth of a black fungus that gives a very unsightly appearance
to the tree and often makes the fruit unsalable. In cases of severe
infestation, premature defoliation may result, and the fruit may be
badly deformed.
CONTROL: Dormant oil sprays applied in early spring just
before the eggs are laid have given excellent control in the East.
Later applications of nicotine sulphate sprays give good control for
the nymphs. The nicotine spray is generally used with 25 or 30

pounds of hydrated lime per 100 gallons of water.

Figure 6. Leaf cupping on boxwood caused by the boxwood psyllid.
22

INSECT PESTS OF TREES AND SHRUBS IN OREGON

23

Boxwood psylla*
Psylia buxi (L.)

The boxwood psylla is apparently a recent introduction into
Oregon, but it has already widely spread throughout the Willamette
Valley. The cupped leaf injury that it causes is not serious but detracts from the beauty of the host.
HosT: Boxwood is the host.
DESCRIPTION: The adults are grayish green in color and are
about inch long. The nymphs are squat, flat, little creatures and
are covered with a white cottony excretion.
LIFE HISTORY AND INJURY: The winter is undoubtedly spent
in the adult stage as examination of infested plants has revealed the
presence of no other form of this pest. The nymphs appear in the
cupped terminal leaves, from March to June. There appeais to be
,but one generation a year. Injury consists in a cupping of the
terminal leaves. The buds in these cupped leaves invariably appear
to be dead.

CONTROL: Nicotine sulphate sprays, applied when the young
are present in the tips, have given satisfactory control.

Knotweed psylla
Aphalara callliae (L.)

The nymphs of the knotweeci psylla are covered with a white
cottony wax. They have been found on pine, gooseberry, and several
other plants. They overwinter in the adult Stage.

Other psyllids
A list of the other known psyllids that occur on ornamental and
nursery plants in Oregon is as follows:
On Ceanoihus spp.

Psylla ribesiac (Crawf.)
Arylaina fuscipennis Crawl.
Arylaina robusia Crawf.
Euphalerus vermiculosus Crawf.
Euphalerus rug'ipenn is Craw I.

On Alnus spp.
Psylla aini gossy piano Crawl,
Psylla floccosa Patch
Psylla go/eu fornus Patch
On Purshia Iriclenlala
Psylla hirsuia (Tuthill)
On Ribes spp.

Psila ribesiae (Crawf.)

On Prunus spp.
Psylla trimacuiaia asligmala Crawl.

I
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On Amelanclrier sp.
Trio2a. sn/cola Crawf.
On Arcloslaplzylos spp.
Euphyllura arc/oslo phyli Schwarz
On .4rbutus mensiesii
Euphyllura arbuli Schwarz

On Hackberry (leaf galls).
Pachyp.cy//a cellidisvesicula C rawf.
On Salix spp.
Psylla alba Crawf. (Det. tentative)
Psylla americana Crawf. (also reported on pine)
Psy/la laliforceps (TutliiJl) (host not Certain)
Psylla minor Crawf.
Trioa incerla Tuthill
Triosa moura Förster
Trioa rninulo Crawf.
Trioaa pu/la Tuthill (undoubtedly on So/Li.)

PHYLLOXERIDAE
Cooley's gall louse
Ade/ges cooieyi (Gillette)

The small aphid-like Cooley's gall louse is the most troublesome

pest found on spruce in Oregon nurseries and ornamentals. It is
widespread and causes the well-known galls on the tips of spruce.
HosTs: Colorado blue spruce, Engelnlann spruce, and Sitka
spruce are the primary hosts. Douglas-fir is a secondary host.
DESCRIPTION: These gall lice look very much like aphids in a
superficial way. They are a chocolate brown color. The free living

forms are covered with a white woolly exudate, and the forms in the
galls are covered with a whitish powder.
LIFE HISTORY AND INJURY: The main injury caused by these
lice is the 1- to 2-inch-long galls formed on the tips of spruce. Or'
Douglas-fir they are often conspicuous because of the white cottony
covering on the backs of the lice. These lice feed on the under sides
of the needles and sometimes cause a yellowing and premature drop
of the needles.
The life history, in short, is as follows : The winter is spent on
the needles of Douglas-fir. In the spring about the latter part of
April, the wingless females lay eggs. Part of the lice from these eggs
will develop wings and migrate to spruce. The other part will be
wingless and remain on the fir, producing eggs that develop into the
overwintering forms again. The winged forms lay eggs at the base
of the needles of the new growth of the spruce. These hatch and
produce spruce galls. In July these forms in the galls grow wings
and migrate back to the fir where they lay eggs that produce overwintering females.
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Figure 7. Cooley's gall louse on
spruce.
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Figure 8. Cooley's gall louse on
needles of Douglas fir.

CONTROL: Sprays consisting of nicotine sulphate and soap, of
3 per cent light medium summer oil with nicotine, or of 3 per cent
oil alone applied at the time the lice appear on the needles of either
the spruce or fir will give good results. After the galls are formed
on the spruce there is no recourse but to cut off and destroy the galls.

Fir Bark Louse
Adelges piceae (Ratz.)

The fir bark louse is responsible for quite serious injury to true
firs in the Willamette Valley. 'Where it becomes abundant, it often
devitalizes the trees and even kills them.
HosTs: Abies grandis, A. nobilis, and other Abies spp.
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DESCRIPTION, LIFE HISTORY AND INJURY: The appearance of

this insect is very similar to the other Adelges. Very little is known
of the life history in Oregon. The injury consists of feeding on the
terminal twigs causing a swelling to form around the bud. The
small twigs thus become deformed. The insects are usually covered
with a white cottony covering, and a black fungus growth often develops where they are present.
CONTROL: A 3 per cent medium summer oil spray applied in
early spring is the suggested control measure.

Other Adelges pests
Adelges ndsslini (Ratz.) has been taken in Oregon on the

needles of AbIes grandis where it caused a distortion and also a
smutting of the needles due to fungus growth on the honeydew produced by the lice. Elsewhere, it has been taken on Ab'ies pectinata,
Abies nobilis, Abies nordmanniana, Picea orientalis.
The appearance of this species is similar to Cooley's gall louse.
From reports elsewhere it infests Abies spp. as secondary hosts and
the spruce as a primary hOst. In Europe it forms a rounded gall on
the tips of spruce.
Adelges tsugae Annand is a species that occurs as white cottony

tufts on the needles and bark of western hemlock (Tsuga heterophylla) in Oregon. Very little is known of its life history.
Adelges ore gonensis Annand has been taken on the needles and

twigs at the base of the needles of Larix occidentalis and Larix
europaea in Oregon. Nothing is known of its life history.
Adelges diversus Annand has been taken on the cones of Larix
europaea in Oregon. Nothing is known about its life history except
that the eggs are laid in July.

Woolly pine louse
Pineus pinifoUae (Fitch)

The aphid-like woolly pine louse is widespread in Oregon. Its
main damage is to young pine where it causes the needles to drop,
and on spruce where it forms terminal galls.
HOSTS: In Oregon it has been taken from galls on F.ngelmann
and Sitka spruce. Elsewhere, it is reported from Picea inariana,
Pinus stro bus, Pinus monticola, and Colorado blue spruce.
DESCRIPTION, LIFE HISTORY, AND INJURY: The secondary host

of this very small species is pine. Here it feeds on the needles and
bark, making a whitish appearance. On spruce it forms terminal
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cone-shaped galls from . to 14- inches long. Very little is known of
the life history except that these lice migrate back and forth between
pine and spruce.
CONTROL:

See suggestions under "Cooley's gall louse" on

page 25.

Other Pineus pests
Pineus boycei Annand is a species that is reported in Oregon as
making terminal galls on Engelmann spruce from which the winged
forms emerge in July. Nothing more is known about this species.
Pineus similis (Gillette) forms terminal galls on Engelmann
spruce in Oregon and has been reported elsewhere on Colorado blue
spruce, Norway spruce, Canada spruce, red spruce, and black spruce.
Nothing is known of its life history.

Pineus coloradensis (Gillette) forms dirty waxy mats on the
needles of pines. In Oregon it has been taken on Pinus contorta,
Finns sfro bus, Pinus nigra, Pinus Austriaca, Pinus monticola. Else-

where it has been taken on Pinus ponderosa, Pinus edulis, Finns
iamb ertiana, Pinus nonophylla, and Pinus sylvestris. Hibernation
occurs on the needles.

Pincus engelnianni Annand has been collected only on the
needles of Engelmann spruce in Oregon.

Grape phylloxera*
Phy/loxera v1ifoliae (Fitch)

The root-feeding aphid-like grape phylloxera has often been
intercepted on grape stock shipped into Oregon. As Oregon is not
a large grape producing state, it is of no real economic importance
here.
HOST: American grapes.
DEscIIPTIoN : These pests are yellowish aphid-like insects that
feed on the roots and form nodule-like galls.
LIFE HISTORY AND INJURY: The phylloxera overwinters in the
roots. In the spring the young wandering forms migrate from vine
to vine spreading the infestation. There are a number of generations
yearly. Injury consists in a slow death of the vine due to the destruction of feeder roots. It also attacks the leaves in some instances,
depending on the locality.

CONTROL: Quarantine regulations and the growing of grapes
on resistant rootstocks are the best means of preventing infestations.

28

AGRICULTURAL EXPERIMENT STATION BULLETIN 449

PLANT LICE
Apludidae

Plant lice are familiar to anyone who is interested in the growing of plants. There are agreat many species that are superficially
alike. Most species have a definite host or group of hosts, and others
have a very wide host range. In general, the injury is similar for
all species, and the life histories follow a more or less definite pattern. For that reason a brief resumé is given of the family biology
rather than a discussion of each species in detail.
These pests are soft-bodied, sucking insects averaging about 1/8
to 3/16 of an inch in length. They vary greatly in color and may
be white, yellow, green, blue, red, brown, black, and various shades
and combinations of these colors. Some have whitish to bluish
powdery body coverings and others are coated with cottony white
exudates.

The large majority live on the leaves, twigs, and bark; some
feed on roots; and some form galls or other deformities.
The main direct injury these pests cause is devitalization of the
plant and deformation of the leaves. Some species cause the bark
to crack and become rough and thus allow a chance for the entrance
of fungi, bacteria, insects, and other injurious plant pests. Many

Figure 9. Aphid injury to green ash.
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species are directly involved in the transmission of virus diseases
and in this way cause untold damage. Most species secrete a substance known as honeydew and in this way make the plants and the
ground below unsightly. Black fungus growths often grow on this
honeydew which further detracts froni the beauty of the plant.
In general, the biology is as follows: The winter is spent in
the egg stage. The kidney-shaped eggs are shiny black and are laid
on the under sides of leaves, on twigs and branches, and in the axils
of buds. In the spring, these eggs hatch and develop into stemmothers, which produce living young parthenogeneticaily. There are
several generations of these wingless aphids during spring and early
summer. Part of these spring aphids then produce wings and migrate

to other hosts where a number of generations are produced. In late
summer and fall winged forms are again produced which migrate
back to the overwintering host. The progeny of these fall migrants
produce female and male aphids that mate and lay the overwintering
eggs. These egg-laying forms may be winged or wingless. All
aphids produce living young without fertilization, and the male is
necessary only for fertilization of the egg stage.
Most aphids have what is known as a primary host. This host
is generally a shrub or tree and serves as a place for the early .spring
and late fall generations to develop. The secondary hosts are often
herbaceous and offer suitable food for the summer generations.
The standard control measures are nicotine dusts or sprays.
Following is a list of aphids which have been found on ornamental and nursery plants with brief notes on injury:
A mphicercidus puiveru/ens (Gill.) On Symphoricarpus racenionsus.
Ampho-ropliora bartho/omeu.'i Essig. On under sides of leaves of Lonicera
uivoiucrala.

Aniphoropliora nervata (Gillette). On leaves and new tips of Arctostaphylos patula, A. colunibiana, A rbulus jnenziesii.

A;nphorophora rubi (Kalt.). On tender tips and younger leaves of Ru/ms
nsacropetalus, R. parviflorus, R. /liyrsajilhus, raspberry.
Amphorophora rubicola (Oest.). On new tips and under sides of leaves
of Rubus paruiflorus.
A mphorophora sensoriata Mason. Raspberry.
Antpliorophora sane/if (Oest.). Loganberry. On leaves.
Anoecia cornj (Fab.) Cornus occidenlalis. In curled leaves.

Aphss abielinus (Walk.) Sitka spruce, Engelmann spruce.

Occurs on
needles and at times is very destructive.
Aphis bakeri Cowen. Apple, crab apple, hawthorn, pear, quince.
Aphis cardui L. Prune. On leaves.
AphLc ceanot hi Clarke. Ceano thus thyrsiflorus, C. integerrimus. On
stems and young leaves.
A,'this cerasifoliae Fitch. Prunu.c demissa. In curled leaves.
A p/,.is cornifo/ice Fitch.
Cornus occiden to/is. Under sides of deformed
leaves.
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Aphis hederae (Kalt.) Hedera helix. On stems and leaves.
Aphis helichrysi Kalt. Prune.
Aphis niedithginis Koch. On stems and leaves of Laburnum sp.
Aphis nejiliac Oest. Ninebark. On leaves and stems.
Aphis persicae-niper Smith. Peach, apricot, plum. On leaves and twigs.
Aphis pomi DeGeer. Apple, pear, hawthorn, Japanese quince, mountainash, spiraea, cotoneaster. Mostly on tender tips and leaves.
Aphis ribi-gilletleS Knowlton. Ri bes cereum, wild gooseberry. Curled
leaves.

Aphis rosea (Baker). Apple.
Aphi.c ruinicis L. Snowball, fig. Curled leaves.
Aphis saliceli Kalt. Willow. On leaves and twigs.
Apijis sambucifoliac Fitch. Elderberry. On young stems and tips.
Aphis sensoria/a Gill. & Bragg. Serviceberry. On leaves, flowers, and
twigs.

Aphis sp-iraecola Patch. Ninebark, spiraea. On young stems and twigs.
Aphis vartans Patch. Gooseberry. Curled leaves.
Brevicoryne .cymphoricarpi (Thos.) Snowberry. On curled leaves and
flower stems.
Calaphis annulata (Koch). Betula fontinalis. Rolled leaves.
Cailipterus juglandis (Frisch). Walnut. On midrib on upper leaf surface.
Capilophoru.c fragaefolii (Ckll.). Strawberry, rose, raspberry. Under
sides of leaves.
Capilaphorus ribis (L.). Currant, gooseberry. Causes red blister-like
formations on upper sides of leaves.
Capita phorus tetrarhodus (Walk.). Sweetbriar rose.
Cerosipha rubifolii Thomas. Blackcap. On leaves.

Chailophorus aceris (L.) Alnus sp., Acer s.
Chaitophorus populifoliae (Oest.) Poplar. On leaves and twigs.
Chailopharus salicicola Essig. Willow. Under sides of leaves.
Chromaphis juglandicola (Kalt.). English walnut. Under sides of leaves.
Cinara coloradensis (Gillette). Chamberlin (unpublished notes) reports
this on spruce in nurseries.
Cinara curvipes (Patch). Abies sp. Feeds on roots and twigs. Has also
been found on Cedrus atlanticus.

Cinara sibiricae (C. & P.). .Juniperus fas/igiala. On twigs.
Cinara Eaxifoliae (Sw.). Chamberlin (unpublished notes) reports this
species on Douglas-fir.

Clavigerus bicolor (L.) Willow. On tender stems and young leaves.
Clavigerus populifoliae (Fitch). Poplar and willow. On young stems.
Clavigerus salicis (L.). Willow. On bark.
Clavigerus snuthiac (Monell). Willow. On young twigs.
Drepanaphis acerifoiiae (Thos.). Silver maple. On leaves.
Eriosoma americana (Riley). Elm. In curled leaves.
Eriosoma lanigera (Hausm.). Apple, elm, crab apple. On bark of limbs
and roots and in curled leaves.
Essigeila californica (Essig,). Pinus ponderosa, Douglas-fir, Finns conlana. On needles.
Euceraphis betulac (Koch). Birch. On leaves.
Euceraphis gillettei Davidson. Alder. Under sides of leaves.
Hyalopterus pruni (Geoff.). Prune. In curled leaves.
Kakimia cynosbali (Oest.). Ribes sp. On young stems and deformed
leaves.
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Figure 10. Aphid galls on elm leaves. (Eriosoma sp.)

Laclimis laricifoliac Wilson. Western larch.
Lachnus medispsnasa G. & P. Lodgepole pine. On tender new growth.
Lachnus occiden/alis Davidson. Lowland fir. On bark of twigs.
Lachnus oregonensis Wilson. Ponderosa pine and lodgepole pine, cones and
twigs.

Lachnus pouderosae Willianss. Ponderosa pine and white pine.

On young

shoots.

Lachnus pseudotsugae Wilson. Douglas-fir, on terminal twigs.
Lacisnus rubicuridus Wilson. Western juniper. On twigs.
Macrosiphuni euphorbiac (Thos,). Strawberry, mountain-ash, rose. Tender tips and leaves.
Macrosiphum /aevigalae Essig. Strawberry.
Macrosiphurn snacrosiplium (Wilson). Serviceherry, pear, rose. L nder
sides of leaves.
Macrosiphuin osinaroisiae (Wilson). Indian peach. Under sides of leaves.
Macrosiphuin pelargonsi (Kalt.). Pear. On leaves.
Mocrosiphun'i pisi (Kalt.). Scotch broom, black locust. On leaves and
tender tips.
Macrosiphuin rhamni (Clarke). Cascara. Under sides of leaves.
Macrosiphum rhododendri Wilson. Rhododendron, Tender tips, flower
stems, and leaves.
Macrosiphusn rosae (L.). Rose. Tender tips and young leaves.
Macrosiphuni rubi el/mu Theob. Evergreen blackberry. Under sides of
new leaves.
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Figure 11. Aphid injury to Hawthorne. (A ph/s pomi).

Figure 12. Aphid gall on poplar
leaf. (Pheznphigus sp.)

Macrosipintm sco/iopi Essig. Rhododendron a/bflorum

Under sides of

leaves.

iVlacrosiphuni stan/c vi Wilson. Elderberry. On leaves and tender stems.
1lIe1anoxan1hcrjum flocculosum Weed. Willow. On bark.
Mindarus ohielinus Koch. Douglas-sr. On twigs.
iVlyzoco/lis a/ui (DeGeer,). Alder. Under sides of leaves.

Myzoca//is annu/alus (Hart.). Oak. Under sides of leaves.
IVIoca/1is californicus Baker. Oak. Under sides of leaves.
Myoca/hs core/i (Goeze). Filbert, hazelnut. Under sides of leaves.
Moca/1is e/egans (Koch). Elm. Under sides of leaves.
Mysoca//is garryana Baker. Garry Oak.
Myoca//is pasanine Davidson. Lithocarpus denstf/ora. Under sides of
leaves.

M'v.roca//is ti/jar' (L.) Ti/ia americana. Under sides of leaves.
IV! yzus cerasi Fab. Cherry. In curled leaves.

Myzus convotvu/i (Kalt.). Strawberry, elderberry, magnolia, holly. New
tips and leaves.
M';us persicac (Sulz.). Prune, peach, cherry, chokecherry, apricot, camelha. On leaves.
Myzus r/lamni Boyer. Cascara. On leaves.
Ocs//undie/la flova (Dvds.). Alder. Under sides of leaves.
Pemphtgus popish-can/is Fitch. Poplar. Forms twisted galls on petioles at
the base of the leaf blade.
Pem.phigus popu/imoni/is Riley. Poplar, willow, Forms galls on under
side of leaf blade.
Pemphigus popufi-transversus Ri 1ev. Poplar. Forms a transvetse-mouthed
gall on leaf petioles.
Periphy//us americanus (Baker). Vine maple. Under sides of leaves.
Periphy/ltj.c ca/if ornicn.ci.c (Shinj i). Broadleaf, Norway and vine maples.
Under sides of leaves.
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English ivy. (Aphis hederae).

Figure
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Figure 14. Aphids on rose tip.
(Macrosiphum rosae).

Periphyl/us lyropiclus (Kessler). Alder, various maples. Under sides of
leaves.

Periphyl/us mocrosiochyoc Essig. Willow. On bark of twigs.
Periphyllu.c popu/icolo. (Thos.). Aspen. On tender stems and petioles.
Phorodon liumuli Schrank. Prune. On leaves.
Prociphi/us bumeliae Schrank. Red and white ash. In pseudogalls on
leaves.

Prociphilu.c corrugatans (Sirrine).

Serviceberry.

On rolled leaves and

flowers.

Prociphilus fra.vtui-dipela/ae Essig.
leaves.

Oregon ash. Douglas-fir.

In rolled

-

Prociphi/us fraxinifoiii (Riley). Oregon ash. Curled leaves.
Pleroch/orus rosae (Cholod.). Rose. On stems.
Pleroclilorus salignus (Gmelin). Willow. On bark in large colonies.

Rhopa/osiphum consi (Davidson). Lonicero spp. On tender tips.
Rho palosiphuns grabhami Ckll. Lonicera involucrola. In rolled leaves.
Rho polosiphum 1ippophaes Koch. Russian olive. On leaves and stems.
Rhopo/os5phum me//if erurn (Hottes). Snowberry, honeysuckle. On deformed leaves.
Schjzo/ochn-us piui-rodioioe (Davidson). Ponderosa pine. On needles.
.cchi2oneura rileyi Thos. Cork Elm. On bark and in rolled leaves.
Ta;nolia cowe-ni (Ckll.). Arcios1aphv/os Spp. In reddish leaf galls.
Tuhercu/atits u/mi/a/fl (Monell). Elm. Under sides of leaves.
1/acu.na ca/ifornica Davidson. Garrv Oak. Under sides of leaves.
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SCALE INSECTS
Coccoidea

Among the insects of the large Coccoidea group are some of
the most important economic pests. The large majority are generally
not recognized as insects by the novice. They assume many shapes
and forms and in many cases are so well hidden or so inconspicuous
on their hosts that they go unnoticed.

All species obtain their nourishment by sucking the sap out of
Most species secrete honeydew on which a black fungus
growth often develops. The presence of scales may often be detected by the presence of ants which seek the honeydew. Some of
plants.

the most important economic forms have the body of the insect
covered with a shell or scale while others do not have a covering.
Some secrete a white cottony material that often completely hides
the body.

The large majority reproduce by the production of eggs that
hatch and produce active crawlers. These crawlers, after finding a
suitable feeding place on the plant, settle down and lose their legs
and remain there for the rest of their lives. The adult females may

be called a feeding sack possessing a beak for sucking plant sap.
They serve only as a means for perpetuating the species. The adult
males possess wings in most cases and are thus able to fly about to
fertilize the females.
MEANS OF DISPERSION: A knowledge of the ways in which
scale insects spread often aids in the prevention of infestations on
different plants and the dissemination of these pests to new localities. In the crawler stage, they may be carried from plant to plant
by birds, insects, and other animals. Wind may spread these crawlers
at times and may also blow about leaves infested with scales ready
to produce young. Transportation of plants or plant parts is probably the most important means of spreading scales.
CONTROL: Scales have many natural enemies, the most important of which are small parasitic wasps and predators such as
ladybird beetles and lace-wing insects. Natural weather conditions in northern climates prevent the continued existence of many
species introduced from the warmer regions. Quarantine inspection aids greatly in preventing the introduction of scales into new

territories.

Dormant sprays of oil or lime sulphur are applicable to the
control of many species. During the growing season, oil sprays
alone or in combination with nicotine or rotenone will control many
species. Dipping cuttings or small plants before placing them in
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their permanent location is often an easy way of treating large numbers of plants and will save the more costly field control.
Methyl bromide or cyanide fumigation is applicable for scale
control in many instances. It could be used to advantage in more
cases than at present.

MARGARODIDAE
Alder scale*
Xyiococcus bela/ac Perg.

Alder scale has been reported in Oregon on alder. It is apparently of no economic importance. The body of the scale is oval,
dark brown, and is covered with slender white waxy threads. It is
found under the bark in protected places.

ORTHEZIIDAE
Western orthezia
Ort1icia occidenta1is Douglas

The western orthesia insect has been reported as having been
shipped from Oregon to California on the roots of apple nursery
stock. Nothing more is known about it. It is a soft-bodied scale
covered with waxy white filaments. The eggs are laid in a long white
egg sac.

KERMIDAE
European elm scale
Gossyparia s/'uria (Mod.)

European elm scale has been discovered in several localities in
Oregon. Where it becomes abundant, it can be a very serious pest
both to nursery and ornamental elm.
DESCRIPTION: This scale is very conspicuous because of the

white cottony fringe around the edge of the body.

It is oval in

shape, dark reddish to brown in color, and 3 to 4 mm. (about 15/100
inch) in diameter. The eggs at-c oblong, pale yellow, and hatch soon
after being laid.
LIFE HISTORY AND INJURY: This scale passes the winter in a
partially grown condition. In the spring the scales take up their
permanent location on the bark of the limbs and trutiks. The young

either settle on the bark of the tree or on the under sides of the
leaves in the summer. In the late fall, the young migrate to suitable
protected places on the bark-.

If infestations are severe, trees may be killed outright. Usually
only a devitalization of the tree results. On ornamental trees, the
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black fungus growth on the honeydew secreted by the scales gives
the trees an unsightly appearance and often sidewalks and ground
under the trees are covered with the sticky honeydew.
CONTROL:

Dormant oil sprays have given the best control.

Summer oils at a low concentration (1 to 1 per cent) applied after
all eggs have hatched have also given satisfactory control.
Eriococcus giilettei Tinsley species is reported as fairly common

on western juniper in eastern Oregon (Chamberlin, unpublished
notes). The bodies of these scales are enclosed in a white feltlike sac.

MEALYBUGS
Pseudococcidae

Several species of this family of scales occur in greenhouses in
Oregon, but there are no known species that survive throughout the
year under outdoor conditions. They may survive and multiply
there during the summer, however. These scales do not possess a

scale covering but most species are covered with a white mealy
covering.

They usually have two or more long white filaments pro-

jecting from their posterior end.

They attack a large variety of

plants.

Control of these pests is rather difficult. Repeated applications
of any control measure are usually necessary. Spraying with oil
emulsions, nicotine, and fumigation with cyanide have been the most
generally accepted remedies.

Ground mealybug*
Rliizoecus lerrestris (Newst.)

The soft-bodied ground mealybug scale is covered with thin
This pest has been taken on the roots of Kentia palm
in greenhouses of Oregon. It has not been discovered living outwhite powder.
of-doors.

COCCIDAE

Soft (brown) scale*
Coccus iies/eridum L.

The soft (brown) scale is one of the most common scales to be
found in Oregon. Its host range covers many of the broadleaf evergreen trees and shrubs.
HosTs: Holly and camellia appear to be the most common hosts.
but it has also been found on apple, apricot, Araucaria, ash, boxelder,
Clematis, fig, gardenia, grape, hawthorn, hibiscus, English ivy, jas-
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mine, California laurel, locust, madrone, magnolia, manzanita, maple,
mulberry, peach, pear, plum, poinsettia, poplar, rose, strawberry tree,
willow, rhododendron, azalea, and boxwood.
DESCRIPTION: This insect has no scale covering. It is light to
dark brown, oval-shaped, and much flattened. It is 3 to 4 mm. in
length (about 15/100 inch) when full grown.
LIFE HISTORY AND INJURY: This scale produces living young

and seems to reproduce at all times of the year except during the
winter. There apparently are no males. It produces large quantities
of honeydew that is often covered with black fungus growth. Several
species of small wasps help to keep it in check.
CONTROL: A 3 per cent light-medium summer oil emulsion gives
satisfactory control when thoroughly applied. Several applications
may be necessary to effect complete control.

Cottony maple scale*
Pulvjnarja vitis (L).

A Conspicuously large scale, the cottony maple scale is common
throughout Oregon on many broadleaf plants, but it seems never to
be of much economic importance.

HOSTS: The most important hosts are various maples, but it
also occurs on grape, blackberry, pear, alder, apple, beech, boxwood,
buckeye, currant, elm, euonymus, gooseberry, hawthorn, honeysuckle,
lilac, linden, locust, mountain-ash, mulberry, oak, peach, plum, poplar, quince, rose, spiraea, sumach, sycamore, viburnum, willow, and
Virginia creeper.
DESCRIPTION: The body of this scale is oval and very much
flattened. It looks much like the soft brown scale until the egg sac
begins to form. The cottony egg sac of this species is pure white
and is about 2 or 3 times the length of the body of the scale. The
over-all length of the scale and egg sac is about of an inch. The
immature forms are flattened, brown to yellowish green in color and
are oval in outline.
LIFE HISTORY AND INJURY: This scale overwinters on the bark
of its host in a partially grown condition. Development is completed
during late spring. The white cottony egg sacs are said to contain
as high as 3,000 eggs. These eggs hatch during June and July, but
not many of the scales reach maturity because of their many insect
enemies. The young scales migrate to the leaves and may usually
be found on the under side along the midrib. In the fall, before the
leaves drop, the scales migrate back to the bark to overwinter. There
is one generation a year.
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CONTROL:

Dormant oil sprays give excellent control, while

lime sulphur sprays are less effective. Nicotine soap sprays applied
while the scales are on the leaves also give good control.

Other species
Pulvinaria floccif era Westwood, and Pulvinaria camelicola Sign.,

are two scales of this family that have not been found in Oregon,
but it is suspected that both are present. P. fioccifera infests holly,
carnellia, and similar plants. P. camelicola has been tentatively determined to infest camellia in Oregon. Both species have large white
egg sacs in which the eggs are deposited. The young look very much
like the soft brown scale.

Summer oil sprays applied at the time when these scales are

immature should give satisfactory control.

European fruit 1ecanium'
Lecaniurn corni Bouchi

The European fruit lecaniurn, often called the brown apricot
scale, is especially common on fruit trees. It is widely spread and
at times becomes very serious where no regular spraying schedule is
followed.

HosTs: Apple, apricot, peach, plum, pear, ash, aider, boxelder,
cherry, quince, locust, elm, poplar, willow, basswood, beech, blackberry, chestnut, currant, gooseberry, grape, hawthorn, hazelnut, magnolia, and rose are host plants.
DESCRIPTION: This scale is brownish in color with a few black
markings, hemispherical in shape, and is often covered with a white
powdery secretion. It is 3 to 5 mm. in diameter. The eggs are
pearly white in color.
LIFE HISTORY AND INJURY: The insect passes the winter in a
half-grown condition on the smaller limbs and twigs of its hosts. The
eggs are laid in the spring, and the young settle on the twigs and

under sides of the leaves. In the fall the scales move from the
leaves back to the limbs. Many die on the leaves when they drop
early in the fall. There is but one generation a year. At times it
becomes very abundant and has caused serious damage, especially
to prune orchards.
CONTROL: Dormant oil sprays (4 per cent) have given the best
control.

Dormant lime sulphur (12 gallons per 100) sprays also

give good results hut are somewhat inferior to the oil sprays.
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Other species
Lecaniun't fletcheri (Ckll.) scale is found commonly on arborvitae in the Willamette Valley, but has never been found to be very
abundant or to cause any particular injury. It is very similar in appearance to Lecaniuni corni and probably has the same habits and
life history. A light medium summer oil spray applied during early
April has given good control.
A large hemispherical brown Lccaniu.in scale ibout 5/16 inch in
diameter is found often in nurseries on cherry, maple, mountain ash,
horse chestnut, birch, and crab apple. The scales are generally found
on 1- to 2-inch limbs and trunks near the axils (angles between limbs

and stems, or trunks) of limbs. The scales overwinter as small

brownish red scales near bud scars and develop into the large hemis-

pherical form by IVIay and June when they are filled with many
hundreds of pinkish eggs covered with a whitish cottony material.
The young scales migrate to the under sides of the leaves and small
twigs for the rest of the summer and in the fall move back to the
limbs and trunks to hibernate. These scales may be controlled with
a dormant lime sulphur or oil emulsion spray.
Physokermes concolor Coleman species is rare on Abies concolor

and A. grandis in Oregon according to Chamberlin (unpublished
notes). This is a large globular brownish species occurring on twigs.
Physokern'tes taxifoliae Coleman is only tentatively determined
as a species that is quite common on the twigs of Douglas-fir. It is
hemispherical in shape and tannish brown in color.

Figure 15. Lecanium sp. on Norway maple.

Figure 16. Rose scale on Himalaya blackberry.
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DIASPIDIDAE

Holly scale

Dynaspdio1us (Aspidotus) brilwniicu.c (Newstead)

Holly scale is apparently present throughout the state and has
been known here since 1898.

HOSTS: Holly and boxwood seem to be the favored hosts. It
has also been found on Oregon grape, English laurel, privet, butchersbroom, Hedera, Rhamnus, and Viburnum.
DESCRIPTION: The scale covering is light brown to tan in color,

oval in outline, and about 2 mm. (about 8/100 inch) in diameter.
The scale insect itself is lemon yellow in color. The eggs are also
lemon yellow.

LIFE HISTORY AND INJURY: This scale overwinters in a partially grown condition. Feeding begins during the latter part of
March or early April. Mating takes place during May as a rule and
the eggs are laid during June and July. There is but one generation
annually. Injury consists of plant devitalization, yellow spotting of
leaves and smutting of leaves due to fungus growth on the secreted

As a rule the scales seem to congregate on the lower
leaves inside the tree. Two small wasps often heavily parasitize
honeydew.

this scale.
CONTROL:

Excellent control has been obtained with a 3 per

cent light-medium summer oil emulsion applied during the last week
in March and the first week in April. At this time the scales seem
to be particularly susceptible to this spray. Applications later in the

spring or summer are not recommended as they have consistently
given less satisfactory results than the early spring sprays.

Figure 17. Soft brown scale on
holly.

Figure 18. Soft brown scale (left)
and holly scale (right) on holly.
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Oleander scale*
Aspidwius hederae (Vallot)

The scale covering of the oleander species is whitish gr'ay and
circular in outrine. The scale occurs on the bark and leaves of its
hosts. It has an extremely wide distribution but appears not to be
very common in Oregon. No records of its occurring under outdoor
conditions are at hand, although it is not uncommon in greenhouses.

It occurs on almost any imaginable broadleaf plant and even on a
few conifrs.
Putnam scale*
Diaspidiotus (Aspidiotus) ancvlus (Putnam)

Putnam scale is reported from Oregon on the needles of hemlock (Chamberlin, unpublished notes). The scale covering is black-

ish brown in color. Essig (1934) reports this species on apple,
peach, pear, plum, apricot, ash, beech, boxelder, cherry, currant,
cranberry, elm, linden, maple, oak, poplar, and quince. Numerous
other broadleaf hosts are reported by Ferris (1938).
Greedy scale*
Henjiberlesia rapax (Coinst) (Svn. Aspidiotus cmne/Iioe Sign.)

Greedy scale has a wide distribution but is not as common as
the San José or Oyster Shell. In Oregon it occurs more commonly
in greenhouses, but it is known to occur out of doors. It has not
been found to be of any great importance in Oregon to date.
HOST: This scale is a general feeder and has been found on
the following hosts: apple, boxwood, scotch broom, Ceanothus,
Carnella, cherry, cotoneaster, holly, English ivy, English laurel,
Euonymus, fig, fuchsia, Spanish broom, grape, heath, Japanese
quince, locust, magnolia, manzanita, mistletoe, nightshade, Oregon
grape, poplar, pear, Pyracantha, quince, red bud, sage, rose, Sedum,
strawberry tree, Stre1tzia, English walnut, and willow.
DESCRIPTION: This scale is light gray in color, about 1.2 mm.
(about 5/100 inch) in diameter, more or less circular in outline but
generally somewhat lopsided, and with the cast skins near one edge.
The body of the female scale is bright yellow in color.
LIFE HISTORY AND INJURY: Little is known of the life history
of this scale under outdoor conditions. Under greenhouse conditions,
continuous generations of scales are produced. As a rule, it is found
on the bark of its host, but it is not uncommon to find it on the

leaves and fruit. Injury consists in general devitalization of the
plant and an unsightly appearance when the scale. occurs on the
leaves.
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CONTROL: Oil sprays give the most satisfactory control. The
type of oil to be used will depend on the condition of the host, species
of host, condition of the scale, and the time of year.

Hemiberlesia (Aspidiotus) degenerota (Leon.) scale has been
taken on camellia under outdoor conditions at Santa Clara, Oregon.
Examination of the specimens at hand (March 6) showed no evidence of males so it appeal-s that this scale may overwinter in a
nearly fullgrown condition.
The scale covering is more or less circular, ashy gray to brown-

ish in color, and about 1.5 mm. (about 6/100 inch) in diameter. The
body of the scale itself is lemon yellow.

Black pine leaf scale*
Nucu/aspLc (Aspici iotus) co1ifornca (Coleman)

According to Chambe-lin (unpublished notes), the black pine
leaf scale is quite common all over Oregon. These scales occur on
the needles of hemlock, Douglas-fir, various species of pine, and
probably on true firs. The scale covering is almost circular and
nearly black in color. The body of the female is yellow to brown.
The winter is spent in a partially grown condition. It often occurs
in considerable numbers. A light-medium summer oil spray applied
in early spring is suggested as a control measure.

European fruit scale*
Quadraspidiou.r (Aspicliotus) oeslreaeformis (Curt.)

Very little is known about this scale in Oregon. It has been
collected on cottonwood in Oregon and reported from apple, plum,
and pear elsewhere.

Walnut scale*
Quadraspidiolus (Aspidiotus) juglon.c-regioe (Comstock)

Walnut scale has been found in several localities in Oregon but
has not become a serious pest.
HOSTS: English walnut, pear, locust, cherry, poplar, apple,
apricot, ash, boxelcler, currant, elm, grape, linden, maple, peach,

plum, rose, and willow are hosts of this scale.
DESCRIPTION : The scale covering is flat, pale gray to yellowish,

nearly circular, and about 2 mm. (about 8/100 inch) in diameter.
The exuvia is generally slightly off center. The body of the scale
itself is pale yellow with irregular orange spots.
LIFE HISTORY AND INJURY: Little is known about the life his-

tory in Oregon. The injury to the host seems to be localized on
certain branches and seldom becomes serious over the entire plant.
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CONTROL: Dormant oil or lime-sulphur sprays, depending on the
host, have been suggested for control.

San José scale*
Ouadraspidio/us (Aspidiotus) pernictosus (Comstock)

The San José scale is undoubtedly one of the most important
and most widely distributed in Oregon. It attacks a large variety of
hosts and often develops into enormous numbers before its presence
is noted because of its small size and inconspicuous appearance. Its
main damage is done to fruit trees and ornamentals.
HosTs: Alder, apple, apricot, arborvitae, ash, mountain ash,
beech, birch, blackberry, buckthorn, Catalpa, Ceanothus, cherry, chestnut, chokecherry, Cotoneoster, currant, dogwood, elder, elm, Fuonyfig, gooseberry, grape, hawthorn, hibiscus, honeysuckle, linden,
locust, maple, mulberry, peach, pear, Photinia, plum, English laurel,
poplar, privet, quince, Japanese quince, raspberry, rose, snowball,
snowberry, Spiraea, sumach, Virginia creeper, English walnut, and
willow are hosts.
DEscaIPTroN: The scale covering of this pest is ashy gray in

color, almost circular in outline with the exuvia nearly central in
location. The scale insect is about 2 mm. in diameter. The female
scale is lemon yellow. The eggs are white.
LIFE HISTORY AND INJURY: This scale passes the winter in a
half-grown condition on the bark of limbs and trunks of deciduous

Figure 19. San Jose scale injury to English
laurel hedge.

Figure

20.

San José

scale on English
laurel leaf.
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trees and often on the leaves of evergreen hosts. Development of
the scale is completed during May and June. There may be one or
more generations a year, depending on weather conditions and locality. The large majority of the scales settle on the limbs and trunks
although it is quite common to find large numbers on the leaves and
fruit. If abundant, entire plants may be killed; if localized, individual limbs may be killed. Infestations on leaves and fruits give
these an unsightly appearance.
CONTROL: Dormant sprays of oil or lime sulphur give excellent
control of these pests. On English laurel, excellent control has been
obtained with a 3 per cent light-medium summer oil applied in May.
Light summer oils (1 per cent) applied when the scales are crawling

(June to August) have given fairly satisfactory results.
Other species
Aspidaspis arctostaphyli (Ckll. & Rob.) species is reported
from Oregon by Ferris (1938). It occurs on the leaves and twigs
of California laurel, madrone, and various species of manzanita.
The scale covering of this species is nearly circular in outline and
brownish in color.

Aspidaspis ozycoccus (Woglum) species is reported from Oregon by Ferris (1938) on cranberry. The scales occur on the leaves
and fruits. The scale covering is gray in color and nearly circular
in shape.

Rose scale*
Aulacaspis rosae (Botich)

Rose scale is widely distributed on many of the plants of the
rose and caneberry group. Where normal pruning and good care
of the infested plants are exercised, this scale is seldom a serious
problem.

HosTs: Roses and caneberries of nearly all varieties are hosts.
DESCRIPTION : The scale covering of this species is nearly circular, pure white or light gray, and about 1 millimeter in dianieter.
The body of the insect is orange to dark red. The eggs are pinkish
red.

This scale overwinters in the egg
The young hatch during the spring and distribute themselves
over the plants. There is but one generation a year. Infested plants
generally show less vigor than clean plants. Where infestations become severe, the scale often completely encrusts the canes of the host
and at times will kill the host.
CONTROL: Dormant oil or lime sulphur sprays give satisfactory
control. Normal pruning generally keeps this pest n check.
LIFE HISTORY AND INJURY:

stage.

Figure 21. Juniper scale.
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Juniper scale*
Carulaspis visci (Schrank) (Syn. Diaspis carueli Targ.)

Juniper scale is the most widely spread and the most important
scale affecting conifers in Oregon. It has a wide variety of hosts
and is important because it is so easily transferred and perpetuated
by various means of propagation.
HosTs: Most or all varieties of Juniperus, Chamaecvparis, and
Thujcz are hosts. It has been observed also on Libocedrus decurrens,
Cupressus spp., and occasionally on pine.
DESCRIPTION: The scale covering of this pest is circular, snowy

white, with the exuviae central and yellow; it is I to 1.5 millimeters
in diameter. The female scale itself is yellow during the summer
and fall and dark brown in early spring. The eggs and young are
pinkish to yellow in color.
LIFE HISTORY AND INJURY: This scale overwinters as nearly
full-grown, fertilized females. The eggs are laid during late May
and throughout June. There is but one generation a year. The
scales may be found on the younger twigs, needles, and cones of infested plants. When infestations are severe the plants have the appearance of extreme drought. Due to the secretion of honeydew
by the scales, the plants often take on a blackish, smutty appearance
caused by afungus growth on tie honeydew.
CONTROL: A 3 per cent light-medium summer oil applied dur-

ing the last week in March or the 1rst week in April has given
Applications of oil earlier may result in oil
injury because of cold weather, and oil applications during the
satisfactory control.

summer months may result in severe burning.
In propagating coniferous plants or importing these plants it is
always a good practice to dip or spray the plants or plant parts with
a 3 per cent summer oil emulsion.

Chionaspis longiloba Cooley, whitish oblong scale, has been
found abundantly on some plants of cascara in Multnomah County.
The determination is tentative.

Florida red scale*
Chrysompha/us (aonidu)n (L.)) ficus Ashmead

Florida red scale has often been imported into Oregon, especially
on broadleaved evergreens which it attacks. It appeãIs not to be.
able to pass the winter out of doors, but thrives in the greenhouse.
HosTs: In Oregon it has been taken only on camellia and.boxwood, although it no doubt would attack many other plants commonly
grown in greenhouses.
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DESCRIPTION: The scale covering seems to be formed of a num-

ber of concentric rings. It is dark brown to reddish brown and is
nearly circular.
Nothing is known of its life history in Oregon.
CONTROL: Light-medium summer oil sprays are suggested for
its control. Methyl bromide fumigation (2 pounds, 3 hours at 700
F.) has given good control.

Oystershell scale*
Lepidosaphes u/mi (L.)

Oystershell scale is distributed widely over the United States
and occurs on many broadleaf plants. It is seldom a pest in nurseries

except where infested plants or infested plant parts are imported;
however, at times it becomes serious on ornamental plants.
HOSTS: Following are some of the nursery and ornamental
hosts occurring in Oregon, on which this scale has been found:
apple, alder, andromeda, aspen, crab apple, apricot, ash, barberry,
basswood, beech, birch, black walnut, boxwood, boxelder, camellia,
cherry, chestnut, cotoneaster, cranberry, currant, dogwood, elm, fig,
filbert, gooseberry, grape, hawthorn, heather, holly, honeysuckle,
horse chestnut, lilac, locust, maple, mountain-ash, oak, peach, pear,
plum, poplar, quince, rock-rose, rose, Scotch broom, spiraea, sycamore, tamarix, tree of heaven, tulip tree, magnolia, viburnum, Virginia creeper, English walnut, and willow.
DEscnIP'I'ION: The common name of this insect is very well

chosen as the shells of this scale look very much like a miniature
inch long and is ashy gray to
oyster. The scale cover is about
blackish. The body of the female is yellowish white. The eggs are
pearly white to yellowish and often number 100 or more to the scale.
LIFE HISTORY AND INJURY: The scales overwinter in the egg
stage on the twigs and branches of the host. The eggs hatch under
western Oregon conditions during May. There is one generation
a year.
Injury consists in devitalizing the plant by sucking out the plant
juices. In cases of severe infestation, plants are often killed outright. This scale occurs almost entirely on the bark of twigs and
limbs.

CONTROL: Dormant sprays are not very satisfactory in the control of this pest; however, dormant sprays of lime sulphur or oil will
give fair control if applied from year to year. The oil sprays have
given the most satisfactory results. To prevent infestations, obtain
clean planting stock and other plant materials.

Figure 23. Pine needle scale on
Douglas fir needle.

Figure 22. Florida red scale on
boxwood.

Figure 24. Parlatoria camelliae on

Figure 25. Camellia scale on
camellia leaf.

camellia.
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Camellia scale*
Lepdosaphes ca,nelliae Hoke

Camellia scale looks very much like the common oystershell
scale except for the tannish brown scale covering. It is often intercepted in Oregon on camellias shipped in from the southern states.

It has never been found to reproduce under outdoor conditions in
Oregon, but does so in greenhouses. Summer oil sprays or methyl
bromide fumigation (2 pounds, 3 hours at 700 F.) have given good
control.

Other species
Chamberlin (unpublished notes) reports Stranienapis (Lepidosaphes) kelloggi (Coleman) as being found on A bies grandis in
the Willamette Valley. Ferris (1937) also reports it from Douglasfir, "big cone fir," Pinus radiata, and various species of Abies.
These scales occur on the needles.
Parlatoria canielliae Comst. is the most common scale insect to
be found on camellia in Oregon. It is able to survive out of doors
but does especially well in greenhouses.
HoSTS: The most common host is camellia. It has also been

reported on the following genera of plants known to be grown in
Oregon. Acer, Euonymus, Jasniinum, Vitis and Azalea.

DESCRIPTION: The scale covering of this pest is ashy gray to
brownish, is oval in outline, and 1.5 to 2 millimeters long. The insect
is deep rose purple in color. The eggs are purple to lavender.
LIFE HISTORY AND INJURY: Little is known about the outdoor
life history of this pest. One lot of specimens examined (March 6)
indicates that the scales may overwinter either as full-growh scales
ready to mate in the spring or in the egg stage. In the greenhouse
all stages of the insect may be fQund at any time. Injury consists of
plant devitalization, and spotting and smutting of the leaves.
CONTROL: Light-medium summer oil emulsions (3 per cent)
have given excellent results. Several applications may be necessary
to obtain complete control. Methyl bromide used at the rate of 2

pounds pere 1,000 cubic feet and 3 hours exposure at 70° F. has
given complete control. Cautionsome camellia varieties are very
susceptible to methyl bromide injury so care should be exercised in
its use.

Pine needle scale*
Phenacaspis (Chionaspis) pinifoliae (Fitch)

The pine needle scale pest is one of the most widely spread scale
insects on various species of pine. It seems not to be of any great
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economic importance although it does at times injure small trees and
cause them to look yellow and unsightly.
HosTs: Pinus spp. Picea spp., Douglas-fir, Abies spp., and incense cedar are hosts.
-

DESCRIPTION: The scale covering is snowy white with the
exuvia (scale covering, including cast off shells) light yellow and
located at the narrow end of the scale. The covering is long and
narrow and is larger on one end than on the other. The body of the
female is purplish red as are the eggs.
LIFE HISTORY AND INJURY: This scale overwinters in the egg
stage. The eggs hatch late in the spring. Injury consists of yellow-

ing and devitalization of the plant. Very often the growth of a
blackish fungus that develops on the honeydew secreted by the scales
adds to the unsightliness of the host.
CONTROL: Dormant oil sprays in early spring or summer oil
sprays during June have given good control.

WHITE FLIES
Aleyrodidae

White flies are small sucking insects averaging about 1/12
of an inch in length. The adults are miniature white four-winged
insects and the immature forms are flat, oval whitish objects which
appear to be glued to the lower leaf surface of the host. The eggs
are pearly white as a rule, and are generally laid singly on a chalky
white spot on the lower leaf surface. As a whole, most species have
two or more generations a year.
The injury caused by white flies is more or less similar to that
of plant lice and scales in that they secrete honeydew. and cause a
devitalization of the plants by sucking out the plant juices.
Control of these pests is generally not too easy. Repeated applications of nicotine sprays applied at regular intervals will generally
give fair control. In greenhouses, cyanide fumigation has given the
best results.
Very few species of white flies are reported from Oregon. This
is probably due to the lack of species of economic importance; it is
known, however, that there are many species present. The following are definitely known to occur in this state:

Aluroplatus myricae (Quaint. & Baker) occurs on holly in
southern Oregon.

Greenhouse whitefly*, Trialeurodes vaporarioruni (Westw.).,
is a very common pest in greenhouses. It attacks a large variety of
greenhouse plants and is especially troublesome to fuchsia. In the
summer months it will multiply under outdoor conditions.
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BOXELDER BUG*
Cori..idae

Leplocoris trivittalus (Say)

The boxelder bug is very common at times on boxelder and
maples. It feeds mostly on the fruits of the maple but often changes

over to such fruits as apple, pear, plum, etc., where it causes deformi-

The greatest concern that this bug causes is the adult's habit
of getting into dwellings and other shelter for the purpose of hibernating in the fall. This often creates a great nuisance.
CONTROL: The adults may be killed by spraying directly with
kerosene or a strong oil emulsion.
ties.

-

DESCRIPTION: The adults are grayish black, about

inch long,

and have conspicuous red lines on the back. The young bugs are
bright red at first and become black, striped with red as they grow
older.

LACEBTJGS OR TINGIDS*
Tingidac

The economically important lacebug species occurring in Oregon

all have more or less the same appearance. All do similar injury
to their host plants, although the life history varies.
The adults are oblong to oval. The wings are lacelike in appearance and have many small circular to rectangular cells. The general

color of the wings are whitish with different patterns of darker
brownish to blackish markings.

The immature stages greatly re-

semble the adults.

These bugs obtain their nourishment by sucking the juices out
of the leaves of the plants. The lower leaf surface is, as a rule,
covered with cast skins and black smears of excrement which give the
leaves a very dirty appearance. The upper surface of the infested

leaves is ustially yellowish or light green in color and appear to be
stippled with small white dots.
The eggs of most species are laid in either side of the leaf midrib on the under sides of the leaves.

Satisfactory control may usually be obtained by spraying with
nicotine sulphate, when the immature bugs are in evidence.
Rhododendron lacebug*
Sh'phani!is rhododcndr-i Horv.

The rhododendron lacebug infestations are spotty in western
Oregon. On the plants where it is abundant, it causes serious yellowing and discoloration of the leaves.
HosT: Rhododendron is the principal host.
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DESCRIPTION :

It looks very much like other species of lacebugs.

The winter is spent in the egg
The eggs are laid in the midrib on the under side of the
The eggs appear as small black spots and are never laid

LIFE HISTORY AND INJURY:

stage.
leaves.

entirely to the tip or to the middle of the leaf. The eggs hatch during the latter part of May and early June, and most of the nymphs
have reached the adult stage by July. There appears to be but one
generation in Oregon. Injury consists of a yellowing and profuse
stippling on the upper leaf surface and a dirty appearance on the
lower leaf surface. This appearance is caused by black excrement
and cast skins.
CONTROL: Nicotine sulphate sprays, applied while the bugs are
in the nymphal stages, give good control.

Western willow tingid
Coryihucha salicala Gibson

Western willow tingid occurs quite commonly throughout the
Willamette Valley and at times seriously injures apples.
HOSTS: Willow, apple, Prunus emargnata, Osmaronia cerasiformis, Ceanothus .cangwineus, and Eriodycton californicum are
hosts.
DESCRIPTION: This species has the characteristics and appearance of the other lacebugs of economic consideration.

LIFE HISTORY AND INJURY:

The winter is spent in the adult

stage under the moss of trees and similar places where suitable shelter is available. The adults deposit their eggs in the midrib on the
under sides of the leaves throughout the spring and early summer.
Nymphs begin to appear in May, and all stages can be found throughout most of the summer. Hibernation begins in early September.
In cases of severe infestation, trees may lose most of their leaves,
although most of the injury is less severe. There appears to be but
one generation.
CONTROL:

Nicotine sulphate sprays, applied at the time the

immature bugs are in evidence, give good control.

Other lacebugs
Corythucha obliqua Osb. & Drake is abundant on various species
of Ceanothus in western Oregon.

Corythucha juglandis (Fitch) has been reported from walnut,
butternut, and linden.

Corythucha padi Drake is common on choke cherry and wild
cherry in western Oregon.
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Figure 27. Adult plant bug.
(Neoborus amoerius).

PLANT BUGS OR LEAF BUGS*
Miridae

Most members of the mind family of bugs feed on herbaceous
plants and shrubs but some are predaceous. A few are common on
trees. They feed by sucking the sap and often cause considerable
damage by causing tender tips to wilt and seed to be infertile. When
the bugs are abundant, the plants become covered with black excrement and fungous growths.
DESCRIPTION AND LIFE HISTORY: The eggs of most species are

laid in plant tissues. Overwintering is generally in the adult form.
Most species have more than one generation a year. They are generally gray, green, brown, or black in color and are inch or less in
length. All have a small triangular spot on the middle of the back.
CONTROL: DDT dusts promise to be the best insecticide for
their control.
Some of the more common species occurring on ornamental and
nursery trees are as follows

Irbisia solani Heid is black in color and has been found on
rose, peach, and plum.
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Lygus shulli Kngt., Lygus elisus Van D., and Deraeocoris brevis
var. piceatus Kngt., are three of the most common species in Oregon.

They are often very abundant and destructive to cultivated and
native Scotch broom. They cause a very noticeable yellowing of
the plant and premature leaf, drop. They also cause the branches
and leaves to become black with excrement and fungous growths.
Neoborus amoenus scutellaris (Rt.) is often abundant on Oregon
ash. It is a beautiful black and yellow species.

SWALLOWTAIL BUTTERFLIES
Pap1wnidae

The swallowtail butterflies in the adult stage are famihar to
They are the beautiful large butterflies with yellow wings marked
with black. None of these are serious pests, but they do occur on
all.

ornamental and nursery plants quite often. Most of the larvae are
large, hairless caterpillars, yellow in color with black spots or stripes
and with retractile horns behind the head. All overwinter in the
pupal stage in a hanging position. The eggs are laid singly on
the host.
SPECIES AND occuprENcE: The western swallowtail (P. rutulus Bdv.) feeds on alder, apple, cherry, plum, Rubus spp., sycamore,
and willow.
The Daunus (Papilio daunus Bdv.) occurs on ash, choke cherry,
plum, and on many other plants of the rose family.

The Eurymedon (P. eurymedon Bdv.) feeds on cascara and
Ceanothus.

SULPHURS AND WHITES*
Pieridae

Pine butterfiy*
Neophasia inenap-ia (Feld. & Feld.)

The pine butterfly is principally a pest of the forest, but occasionally it is serious on ornamental trees.
HOSTS: Its preferred hosts appear to be yellow pine and Douglas-fir, but it includes lodgepole pine and western white pine.
DESCRIPTION: The butterflies are pure white with a large black
band near the tip of the forewing. They look very much like the
common cabbage butterfly. The caterpillars are one inch in length,
dark green, and have four white stripes on the body.
LIFE HISTORY AND INJURY: The winter is passed in the egg
stage. The eggs are bright green, about twice as long as wide, and
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iIH
Figure 28. Injury of Neoborus to
Oregon ash.

Figure 29. Larva of a sphinx moth.

laid in rows on the needles. The eggs hatch in June and the larvae
are full grown about the first of August. The moths emerge in
August and September to lay their eggs. Injury consists in defoliation which at times is very severe.
CoNrRoL: On ornamental trees, a lead arsenate Spiay is suggested as a control.

BRUSH-FOOTED BUTTERFLIES
NFHIP/ia/idae

The Hop butterfly, Polygonia satyrus Edw., is a reddish-brown,
angular-winged butterfly that feeds on several plants including currants and rhododendrons. The larvae are black with a coarse spine
covering.

The California tortoise shell, I\Iy;nphalis ccilifornica Edw.,
butterfly larvae feed on Ceanothus, manzanita, and fruit trees and
also many other non-ornamental plants.

Mourning-cloak butterfly,* Nympholis antiopia (L.), is beautiful with purplish blue wings tipped with golden yellow bands. It
feeds on elm, poplar, and willow. The caterpillars are black, very
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spiny, and have a red spot on top of each body segment. The larvae
of this butterfly are often very abundant on individual plants, often
causing complete defoliation.

Painted lady* or thistle butterfly, Vanessa cardui (L.), is a
spiny black caterpillar with pale yellow stripes down each side. It
feeds almost entirely on thistles and other herbaceous plants. It is
gregarious and often literally eats itself out of house and home. If
this occurs, it will readily attack other plants such as peaches and
prunes and may cause serious defoliation.
Lorquin's admiral, Basilarchia lorqwini Bdv., is a hump-backed,

brownish caterpillar that is often found singly on apple, cherry,
plum, poplar, crab apple, and willow trees.

SPHINX, HAWK, OR HUMMINGBIRD MOTHS
Spliingidae

The larvae of the large moths in the sphingid family are commonly knowU as hornworms. They are so called because of a large
backward projecting spine that is usually present on the back near
the posterior end of the abdomen. The pupae are brown and most
of them have the tongue enclosed in a case resembling the handle of
a pitcher. The larvae of some species may be as long as 4 inches
although the majority are about 2 inches long. They vary in color,
but niost species are green and blend well with the leaves of their
hosts. The moths are variously colored and generally have a sharp
pointed abdomen and an extremely long tongue. The wingspread
varies from 2 to 4 inches for most of the common species.
The larvae are ravenous feeders, and the various species feed
on a large variety of plants. Pupation takes place in the soil.
The larvae are not uncommon on nursery and ornamental plants.
Since these worms are generally not very abundant and are mostly
very large, hand picking will usually suffice as a control.
Following is a list of some of the more common species found
in Oregon:
Tobacco hornworm*, Phiegethontius sexta (Johan.), feeds on
solanaceous plants and has been taken on cherry.
Tomato hornworm*, Phiegethontius quinquernaculata (Haw.),
generally feeds on various kinds of solanaceous plants but has also
been taken on poplar.

Elegant sphinx, Sphinx perelegans Liy. Edw., larvae feed on
apple, plum, and manzanita.

Wild cherry sphinx, Sphinx drupiferaruin A. & S., larvae feed
on cherry and plum.
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Eyed hawk moth, Smerinthus cerisyi (Kirby), larvae are common on willow.

Vancouver sphinx, Smerinthus cerisyi ophtholmcus Bdv., feeds
on snowberry.

Poplar hawk moth, Pachysphinx niodesta (Harris), larvae are
common on willow and poplar.

Achemon sphinx*, Pholus achemon (Drury), larvae feed on
Virginia creeper and grape.
White-lined sphinx*, Celerio lineata (F.), larvae are quite common on nursery and ornamental plants. It feeds on many herbaceous
plants as well as apple, azalea, elm, gooseberry, grape, pear, plum,
willow, and other woody plants.

GIANT SILK MOTHS
Sa/urniidae

Ceanothus silk moth
Plalysarnia euryalus (Bdv.)

The large caterpillar of the ceanothus silk moth is not uncommon on ornamental plants but has never been of economic importance.

HosTs: Apple, birch, Ceanothus, manzanita, willow, and probably many other broadleaf plants are hosts.
DESCRIPTION: The moths have a wing spread of 4 to 5 inches.

The wings of the moths are hairy and reddish brown with 1ighte
colored bands on the tips and several white spots in each wing. The
larvae, when full grown, are about 3 inches long and pale green in
color. The back is pale blue with golden spots and blue spots on
the sides. The large hairy cocoons are attached to the limbs of
the host.
LIFE HISTORY AND INJURY: These moths hibernate in their
cocoons on the limbs of their hosts. There is one generation.
CONTROL: As these moths never cause any serious defoliation,
no particular control is needed. Collection of the overwintering cocoon is suggested.

Polyphemus moth*
Trim polyphentus (Cramer)

The polyphemus moth's large conspicuous caterpillar is occasionally found on nursery and ornamental plants. It is very beautiful, both in the moth and larval stages. It is seldom of economic
importance.
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HOSTS: Alder, apple, birch, cherry, elm, filbert, hazel, linden,
madrone, maple, oak, peach, plum, poplar, quince, and willow are
hosts.

DEscRIPTIoN: The moths have a wing spread of 4 to 5 inches.
The wings are pale brown to reddish in color with a large pale spot
margined with black on each wing. The larvae are about 3 inches
long when full grown, pale green in color, and have a light yellow
oblique line on the side of each abdominal segment. The larvae also
have numerous orange and reddish spots on the sides. The cocoons
are oval in shape, about 1 inches long, and are generally covered
with several leaves as an outside covering with the silken hairy cocoon
enclosed. The brown biscuit-shaped eggs are laid on the leaves.
LIFE HISTORY AND INJURY:

Hibernation takes place in the

cocoons attached to the limb of the host. The moths emerge in the
spring, and the larvae complete development in the fall. Defoliation
by this insect is not serious as they seldom occur in large numbers.
CONTROL: Hand picking of the cocoons in the winter is the
best means of control.

Pandora moth*
Coloradia pandora Blake

The large Pandora moth is a serious pest of yellow and Jeffrey
pine. It is common in central and southern Oregon and often causes

widespread defoliation.
HOSTS: Yellow and Jeff rey pine, and sometimes lodgepole pine
are hosts.

DESCRIPTION: The moth has a wing spread of over 3 inches.
The forewings are brownish gray with a single black spot in each.
The hind wings are pinkish with black margins. The larvae are
about 2 inches long when full grown, green to greenish brown in
color, and have only a few stout spines on the back of each segment.
The eggs are biscuit-shaped, shining pale green in color, and are laid
in clusters on the bark and branches.
LIFE HISTORY AND INJURY: Two years are required to complete

the life cycle of this insect. The first winter of any one brood is
spent as larvae about 1 inch long hibernating on the trees at the base
of the needles. The larvae become full grown the following June
and drop to the ground where they burrow into the soil to pupate.
They remain in the soil until the following June or July when they
emerge as moths and lay eggs which generally hatch during August.
CONTROL: Lead arsenate sprays or dusts, when the larvae are
in evidence, is the suggested control.
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Brown day moth
Pseudohazis eglanlerina (Bdv.)

The larvae of the brown day moth feed largely on wild plants
but occasionally attack ornamentals. It is seldom of importance.
HosTs: Blackberry, cascara, Cecinothus, cherry, grape, manzanita, plum, rose, and willow are hosts.
DEscRIPTIoN: The wing expanse of this moth is about 3 inches.
The ground color is salmon with black stripes and Spots. The larvae

are about 2 inches long, dark brown to black with red spots on the
back, and are covered with branched black and yellow spines. The
orange eggs are laid in large masses around small twigs.
LIFE HISTORY AND INJURY: The winter is passed in the egg
stage. The larvae feed throughout the summer, and the moths emerge
in the fall to lay eggs. This species is a defoliator of little importance.
CONTROL: Where necessary, lead arsenate sprays are suggested
as a control.

TIGER MOTHS
ArcijidaL'

Silver-spotted halisidota
Halisidola argena1a Pack.

The caterpillar of the silver-spotted halisidota is one of the

common coniferous-feeding pests. Caterpillars of this group are
generally known as woolly bears.
HOSTS: Douglas-fir, pine, spruce, and true firs.
DESCRIPTION: The moths have a wing spread of about 2 inches.
The forewings are reddish brown with numerous silver white spots.
The caterpillars are densely clothed with long brownish to black hairs
which gives them their name of "woolly bears." The eggs are pea
green and are deposited in clusters on the twigs and needles.
LIFE HISTORY AND INJURY: The larvae hibernate in dense clus-

ters on the twigs of their hosts. The mature larvae pupate in June
and the moths emerge in July and August. The silken cocoons are
interwoven with the larval hair and are attached to the needles and
branches. Injury consists of defoliation \v1lch at times is quite
serious.
CONTROL: Lead arsenate spray when the larvae are in evidence
is the suggested control.
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Spotted tussock moth*
Halisujoja maculaia (Harr.)

The spotted tussock moth is very similar in appearance to the
silver-spotted Halisidota both in the adult and larval stages. It has
a wide distribution and defoliates a large variety of broadleaf trees
among which are the following: alder, maple, oak, poplar, willow,
poison oak, hazel, plum, elm, beech, and locust.

Yellow woolly bear*
D1acrisia virginica (Fabr.)

The yellow woolly bear is found occasionally in nurseries but
attacks a large variety of vegetable and other crops. The nursery
plants it is known to attack are blackberry, cherry, currant, gooseberry, grape and raspberry. The wings of the moths are pure white
with a black spot in each furewing. The wingspread is about l
inches. The abdomen is orange with black spots. The caterpillars
are about 1 inches long and are covered with long yellowish hair.
The cocoons in which they o\Terwinter are interwoven with body
hair. There are two broods of caterpillars a year, one in July and
August, and one in September and October.

This species is a defoliator and may be controlled with lead
arsenate.
The banded woolly bear*, Isia isabella (A. & S.), is found occa-

sionally in nurseries. It is, more or less, a general feeder, largely
on herbaceous plants. The wings of the moths are orange yellow
with a few dark spots. The caterpillars are very hairy and brown
in color, usually banded with black. Winter is passed in the larval
stage.

Salt-marsh caterpillar*
Esligmene acrea (Drury)

Similar in habits to the banded woolly bear, the salt-marsh
caterpillar is a general feeder being seen often on broadleaf nursery
plants. The caterpillars are very hairy, mostly black with some
reddish hair.

Fall webworm'
1-lyphaniria cunea (Drury)

Fall webworm is a widespread species of moth that feeds on a
large variety of broadleaf hosts. It seldom becomes a serious problem but at times becomes abundant on individual plants.
HOSTS: Alder, apple, cherry, peach, mad rone, poplar, willow,
black and English walnut, pear, birch, plum, hazel, hawthorn, lilac,
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service berry, maple, English laurel, elderberry, oak and a large
number of other broadleaf plants are hosts.
DESCRIPTION: The moth has a wing expanse of 2 inches or
over and is almost pure white with a few black spots on the wings.

The larvae are about 1 inch long when full grown, pale yellow to
brown, and covered with long whitish hairs that arise from black and
orange tubercles. The eggs are globular in shape, white to golden

yellow in color, and are laid in large masses on the under sides of
the leaves.
LIFE HISTORY AND INJURY: This moth overwinters in the pupal

stage in brown cocoons on the bark of the host or in the trash beThe moths emerge during June and July to lay their eggs.
The larvae spin large, loosely-woven silken nests on the tips of the
neath.

branches wherein they feed. They enlarge this nest to include more
leaves when the food runs out. These nests are conspicuous during.
August and September. Development is completed during September and October.
CONTROL: Burning out or cutting out the nests is one means of
control. Lead arsenate spray is also effective.

CLITWORMS
J\rocluidae

There are a number of cutworms which occur in Oregon, the
most important of which are the variegated, olive green, greasy,
yellow-striped army worm and the alfalfa looper. The latter species

is often a pest in greenhouses, while the others are pests of many
and varied crops.
LIFE HISTORY: In general the life history is as follows: The
winter is spent in the soil as partially grown larvae and pupae. The
larvae begin feeding in April and May and change to pupae in the
soil. The adults emerge from April to June and deposit eggs on the
soil or on such objects as fence posts, buildings, trees, etc. The eggs
are laid singly or in groups depending on the species. These springlaid eggs produce larvae that mature in July and August. The moths
from these larvae produce eggs that develop into the overwintering
forms. The adults of cutworms are the large gray moths commonly
known as "millers"
INJURY: IViost of the cutworms feed at night, then drop to the
ground and hide in the soil and under debris during the day. Some
species known as "climbing cutworms" may remain on the plants

at all times.
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The main injury caused by cutworms is defoliation, but at
times they do damage by cutting off plants at the ground level and
chewing into and destroying low-growing fruits. When cutworlils
occur in large numbers, they may destroy crops in a very short time.
Careful watch must be kept for developing infestations.
CONTROL: The usual control measure is a poison bran bait applied at the rate of 12 to 15 pounds per acre. The following formula
is the one that is generally recommended:
Wheat bran
Sodium fluosilicate, Paris green or white arsenic

25 pounds
1 pound

Molasses (1 quart), syrup (1 pint), or
brown sugar
1 pound
Water (enough to make the bait moist and crumbly.)

THE PROMINENTS
No/odonlidae

Yellow-necked caterpillar*
Do/am muus/ra (Drury)

Yellow-necked caterpillars have a black body covered with long,
whitish hair and have four yellow stripes on each side of the body.
They have occasionally been found in nurseries but have -been of no
importance. The larvae are gregarious like the red-humped caterpillar and feed on practically the same hosts as that species.
Red-humped caterpillar*
Schizura concinna (A. & S.)

While not uncommon in Oregon, the red-humped caterpillar
has never become particularly important. It infests all of the common orchard trees as well as birch, hawthorn, huckleberry, poplar,
rose, willow, and walnut. The caterpillars are gregarious and defoli-

ate localized spots on the host plants.

The caterpillars get their
name from the large red hump on the top of the abdomen. Control
may be obtained with a lead arsenate spray.
TTJSSOCK MOTHS
Liparidae

Rusty tussock moth*
No/oloplsus anhiqua badia Hy. Edw.

The rusty tussock moth occurs quite abundantly in Oregon but
seldom in large numbers except on individual plants.

Hosts: Its wide host range includes apple, mountain ash, apricot, alder, aspen, beech, birch, blueberry, heather, hornbeam, pear,
plum, raspberry, rose, hazelnut, oak, willow, quince, hawthorn, poplar, pine, larch, and spruce.
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Figure 30. Pupal web of tussock
moth on raspberry.
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Figure 31. Pupal web of tussock
moth on raspberry.

DESCRIPTION: The female moths are wingless, ash gray in
color, and about -} inch long; the males are winged with an expanse
of about 1+ inches. The wings are rusty brown with two dark transverse bands and a white spot on each wing. The caterpillars are
about of an inch long when full grown and are covered with many
black, white, and orange hairs. There are 4 white brushes on the
top of the body and five tufts of bluish black hair on the sides (2 near
1

the head, 2 at the back of the thorax, and 1 on the tail end). The
eggs are laid on the cocoons of the females and are grouped in a
one-layered mass of 200 to 300; they are about 1 millimeter in diameter nd are dirty gray in color.
LIFE HISTORY AND INJURY: The winter is spent in the egg
stage. The egg masses generally cling to old dead leaves on the
trees but are often found on the ground. The eggs hatch in April
and May. Development is completed during June and July, and the
moths emerge in July to lay more eggs. There is a second generation of caterpillars that feed throughout the summer; the moths of
these emerge in September and lay the overwintering eggs.

Figure 32. Larva of a tussock

(Notolophus antiqua

Figure 33. Tussock moth larva on
apple leaf.

Figure 34. Tussock moth. Adult

Figure 35. Tussock moth. Adult

moth.
badia.)

female,

male.
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Injury consists of defoliation and skeletonizing of the leaves.
CONTROL: Hand picking of the egg masses about the home is
an easy means of control. In large plantings, spraying with lead
arsenate has been effective.

Douglas-fir tussock moth*
Hemerocampa pseudo tsugala McD.

The life history, habits, and general appearance of the Douglasfir tussock moth are similar to the rusty tussock moth except that
there is just one generation. The moths emerge the latter part of
August to lay the overwintering eggs.

HOST: The preferred host of this species is the Douglas-fir.
It often defoliates great numbers of these trees in certain areas in
outbreak years. It will also attack other conifers when mixed with
its favorite host.

CONTROL: Destruction of the egg masses in the winter and
dusting or spraying with lead arsenate when the larvae are in evidence are suggested control measures.

Western tussock moth*
Henierocampa vetusla (Bdv.)

The western tussock moth is very similar in habits, description
and method of injury to the rusty tussock moth, except that there is
but one generation a year. The eggs are laid in July but do not
hatch until the following spring.
HOSTS: Apple, apricot, blackberry, cherry, hawthorn, manzanita,

oak, pear, plum, poplar, raspberry, walnut, and willow are hosts.
Satin moth*
S1i!piioia salicis (L.)

Satin moth is a very widespread and destructive pest. Outbreaks often occur, and serious defoliation results. Its natural enemies generally keep it in check, however.
HOSTS:

Silver poplar is its preferred host.

It also attacks

other poplars, willows, and occasionally oaks.
DEScRIPTIoN: The adults are beautiful satiny white moths with

a wingspread of 1 inches. The caterpillars are 1 to 2 inches
long when full grown, black with white markings on the sides and
back, and covered to some extent with spines and pale hair. The
eggs are cemented together in clusters and are laid on the leaves,
limbs, trunk, etc.
1.1FF HISTORY AND INJURY: Hibernating takes place when in

the form of small larvae that are hidden in silken cocoons under
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Figure 36. Overwintering cocoons of the satin moth in moss on
silver poplar.

loose bark and moss on the trees. The larvae complete development
in June and pupate in loosely woven cocoons in rolled leaves and
elsewhere about the host. Eggs are laid during July and August,

and the young larvae develop to the third instar before spinning
their overwintering cocoons.
CONTROL: As a rule a number of parasitic wasps and flies keep
this pest in check. If control measures are necessary a lead arsenate

spray is recommended when the larvae are present during May and
June.

TENT CATERPILLARS
Lasocainpidae

Western tent caterpillar*
Ivialacosma plu.viali.c (Dyar)

At times western tent caterpillars occur in enormous numbers
on many wild and cultivated plants and completely defoliate them.
This is especially true of alders and willows. Parasites generally
hold them in check, but there is an outbreak of this pest every 8 to
10 years.
HOSTS: Apple, alder, poplar, willow, quince, cherry, rose,
prune, hawthorn, and currant are the most common hosts, of which
alder seems to be the preferred one.

Figure

37.

Figure 38. Eggs of western tent

Varigated cutworm

caterpillar on willow twigs.

egg mass on twig.

6?
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DESCRIPTION: The moths are rather robust and have a wing
expanse of little more than an inch. They are light to deep brown in
color. The larvae are somewhat hairy, dull yellowish brown, with a
row of blue spots flanked by orange spots along the back. They are

14 to 2 inches long when full grown. The eggs are laid around
twigs or small limbs in a froth covered mass. These egg masses consist of hundreds of eggs and surround the twigs on which they are
laid.

LIFE HISTORY AND INJURY: Western tent caterpillar eggs
hatch during April. The larvae build large silken nests or tents in
which they are protected and from which they feed. Limbs on which
these nests occur are generally completely defoliated. The larvae
become full grown in May and June, and the moths emerge in June
and July when they lay their overwintering egg masses.
C0N'rRoL: Natural control by parasitic wasps and flies as well
as a fungus disease help to keep the western tent caterpillar in check.

Destruction of the egg masses in the winter and cutting out and
burning the tents in the spring give good results around the home.
In larger areas, spraying with lead arsenate gives good control.
Great Basin tent caterpillar, IVlalacosorna fragilic Stretch
The Great Basin tent caterpillar feeds on ash, aspen, bitterbrush,
Ceanothus, cherry, gooseberry, manzanita, oak, plum, poplar, rose,
and willow.

The eggs of this species are laid only part way around the twigs.

The blue-sided tent caterpillar, M. constricta Stretch, has
been found especially abundant on garry oak, but it also feeds on
many other broadleaf trees and shrubs.
The forest tent caterpillar*, iVialacosonia disstria Hon., feeds
on alder, birch, poplar, willow, apple, quince, cherry, rose, plum, box
elder, choke cherry, hawthorn, peach, pear, and many other broad-

leaf trees and shrubs. This species does not build the large tents
that the western tent caterpillar does, but usually collects in large
colonies on the trunks and limbs of the hosts when not feeding.

MEASURING WORMS
('omeEridae

Walnut spanworm
Coniodes plu;nogerario (HeIst)

The measuring worm, walnut spanworm, has been reported in
Oregon on backyard and orchard fruit trees. It apparently is of
little importance in Oregon.
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HOSTS: Apple, plum, English walnut and live oak are hosts.

DEscRIPTIoN: The female is a gray wingless moth, and the
male is winged, dirty gray in color, with a wing expanse of about
1
inches. The caterpillars are a little less than 1 inch long. They
vary greatly in color but are generally gray to pinkish. The eggs
are oval in shape and are laid in masses on the branches.
LIFE HISTORY AND INJURY: The pupae overwinter in the soil,

and the moths emerge early in the spring to lay their eggs. There is
one generation.
CONTROL: Lead arsenate spray applied in the spring is the suggested control.
The larvae of the looper, Nepytia phantasinaria Stkr., is reported
by Chamberlin (unpublished notes) to work often in company with
the hemlock looper on hemlock, spruce, and Douglas-fir.

Hemlock looper*
Ellopia fiscellaria var. lugubrosa Huist.

The hemlock looper measuring worm is largely a pest of forest
trees but has occasionally been of concern on ornamental and nursery
trees which it attacks. V/hen they become abundant, large areas of
forests are destroyed in the coastal area.

HosTs: Western hemlock is the preferred host and often conifers such as Sitka spruce, Douglas-fir, and western red cedar may be
attacked when intermixed with hemlock. Where infestations are
severe, almost any broadleaf or coniferous plant will be eaten.
DESCRIPTION: The moths are pale yellowish brown in color
with two darker narrow angulated bands across the forewings and
one band across the hind wing. The wing expanse is about l inches.
The caterpillars are about li inches long when full grown, green to

brown in color, and have diamond-shaped markings on the back.
They travel in the characteristic measuring-worm way. The eggs are
gray green or brown in color, are about the size of a pinhead, and are
laid on twigs and branches.
LIFE HISTORY AND INJURY: Winter is spent in the egg stage.

The eggs hatch during late spring, and the larvae feed throughout
the summer. The larvae transform to pupae in August and September. Eggs are laid late in September and October. The larvae
defoliate large numbers of trees and have caused very serious injury
in certain years.
CONTROL: Spraying or dusting with lead arsenate gives good
control.

I
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Oak looper
Ellopia somniaria (Huist)

This pest is very similar in appearance, habits, and life history
to the hemlock looper. By some authorities it is considered to be the
same species. It confines its attack almost entirely to the garry oak
and at times defoliates large areas.

SNOUT MOTHS
Pyralidae

Greenhouse leaf tier; celery leaf tier*
Pizlyclacnia rubigalis (Guen.)

Leaf tier moths are largely a pest of greenhouse plants in Oregon

but have been found abundant on celery under outdoor conditions.
Their attacks are largely confined to herbaceous annuals and perennials, but they have been reported on roses. The moths are reddish
brown with a wingspread of about of an inch. The larvae are
yellowish green with 3 lighter stripes on the back. The larvae feed
by tying the leaves of their host together.
-

Other Pyralid pests
Phlyctaenia profundalis (Pack.) is a species of moth that has
been found causing considerable injury during August to seedling
white birch in seed beds in the Portland area. The pale green caterpillars feed on and roll the leaves and sometimes do serious defoliation. The moths are pale brown in color with numerous darker
Lead arsenate sprays have given effective control.
Dioryctria zanthoeno bares Dyar., attacks the twigs and cones

spots.

of Ponderosa and knobcone pine.
Dioryctria ponderosae Dyar., is a species that has been reported
in northern California and probably occurs in Oregon. The larvae
girdle the bole and tops of various species of pines which are 8 inches
or less in diameter.

Zimmerman pine moth*
Pinipeslis zt,njnermanni (Grote)

The gray Zimmerman pine moth with a wing expanse of about
14 inches attacks lodgepole, ponderosa, white, and other pines as well
as Douglas-fir. The whitish gray larvae are about i inch long, work
near the tops of their host, and mine the cambium of the main trunk
where the limbs join. This injury causes the death of the tree tops
and results in what is known as "spike top."
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American plum borer*
Europhora seinifuneralis (Wik.)

The larvae of the American plum borer moth work just under
the bark and injure the limbs and trunks of many trees, among
which are apple, apricot, mountain ash, cherry, mulberry, peach,
pear, plum, and willow. They form matted silken tubes in these
trunks. The moths have a wing spread of about 1 inch, the wings
being characterized by two brown red bands with a broad gray band
between them. The moths emerge in August.

This pest has been found commonly associated with the poplar
and willow borer and seems to be of little importance in Oregon.

LEAFROLLER MOTHS
Olethreutw/ac

Badebecia urlicana Hbn.

The long slender dark-chocolate brown larvae of Badebecia
urticana are common in the spring in the tips of raspberry and thimbleberry in the northern Willamette Valley. The larvae invariably
chew a round hole in the stem or a small portion out of the side of
the tip. This injury causes the tips to turn brown and die during
April and May. The larvae are extremely active and wriggle violently when disturbed. They spin but very little webbing and generally are found hiding in the dry curled leaves.
Hedia ochroleucana Hbn., moth larvae are very similar in appearance, size, color, and habits to the oblique-banded leafroller.
They are commonly found rolling and tying together the leaves of
wild and cultivated roses and are known to occur also on apple. The
adults are about the same size as the leafrolier but have gray wings
with broad white bands.
Several species of the genus Rhyacionia work in the leaders and
shoots of young pines in neighboring states. No definite Oregon
records have been noted.
The pitch nodule moths of the genus Petrova bore in the twigs
and branches of pine, spruce, and true fir near the tips. They generally work in the nodes below the tips and cause nodular swellings.
Infested tips are weakened and are easily broken off. Chamberlin
(unpublished notes) lists P. burkeana (Kearf.) and P. picicolana
(Dyar) as occurring in Oregon. The former works in spruce and
the latter in true fir. Destruction of infested tips is suggested as a
control.

Barbara siskiyouana Kearf. Chamberlin (unpublished notes)
reports mining in twigs of true fir by Barbara siskiyouana Kearf.
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Eye-spotted Budmoth*
Spilonota ocellano (D. & S.)

Eye-spotted budmoth is one of the most common pests to be
found in nurseries during the spring of the year. It is widespread
and often causes considerable damage.
HosTs: The most common hosts appear to be apple, crab apple,

cherry, plum; but it also attacks pear, blackberry, hawthorn, oak,
peach, and mountain ash.
DESCRIPTION: The moth has a wing expanse of about 15 milli-

meters (about 6/10 inch). The wings are gray with a broad white
band across them. The larvae are light brown in color with black
head and anal shield and are about 12 millimeters long when full
grown. The larvae are very slow in their movements as cdmpared
to the leafrollers. The eggs are disc shaped, and more or less transparent, and are laid singly or in groups on the under sides of the
leaves.

LIFE HISTORY AND INJURY: The winter is spent as partially
grown larvae in leathery, silken cocoons or excrement-covered tubes
fastened to the bark or in the crotches of buds and twigs. The larvae
leave this cocoon about the time the buds are opening in the spring.

The larvae build very tough leathery silken tunnels in which they
hide.

They feed on developing buds, roll up leaves and devour them,

and often eat out the side of small twigs, sometimes killing them.
If blossoms are present, they are also often webbed together and
eaten. The larvae complete development in June and July, and the
moths emerge soon after. The young larvae from these moths confine their feeding largely to the under sides of the leaves and skeletonize them. About September the larvae begin spinning their hibernating cocoons. There is one generation a year.
CONTROL: Lead arsenate spray or dust applied after the buds
have opened in the spring give good results. DDT sprays and dusts
have given poor results on this pest.

Other Olethrentids
Eucosma sonomana Kearf., is reported as mining the pith of
the terminal twigs of Ponderosa pine and Engelmann spruce.
Eucosnia bobana Kearf., mines the pith, cones, and seeds of
Ponderosa, Jeifry, and knobcone pines.
Eucosnia rescissoriana Heinrich mines the cones and pith of
lodgepole pine.
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Figure 39. Maple tip moth mines
in boxelder.
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Figure 40. Maple tip moth injury
to silver maple.

Maple tip moth
Proeoieras aesculana Riley

The small, dark, olive green maple tip moth is mottled with
yellow and gray. It has a wingspread of about inch. The larvae
bore in the terminal and lateral tips of silver maple, red maple, and
boxelder in Oregon. They are often quite abundant and do considerable injury at times by causing nursery tCees to branch excessively.
The larvae generally feed in the pith of the tips and sometimes mine
in the leaf petioles. The larvae are present and nearly full grown
in July. The moths emerge in July and August. Nothing more is
known of its life history in Oregon. No control measures have been
established.

Spruce budmoth
Zeiraj'hera ratceburgiana (Ratz.)

Spruce budmoth works in the developing buds of Sitka spruce
along the Oregon coast. The moths lay their eggs on the spruce
needles late in the summer. In the spring each caterpillar works into
a developing bud and webs together the young needles. In cases of
severe infestation most of the tips may be killed, thus causing a malformed tree.

Black-headed fireworm*
Rhopobola naevana (Hbn.)

The black-headed fireworm is one of the most serious pests to
be found on cranberries. Its appearance is almost identical with

Figure 41. Holly bud moth egg.
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that of the holly bud moth but its life history seems to differ. Its

main injury consists of rolling and webbing together the leaves about
the fruit buds. The winter is passed in the egg stage on the leaves
and in this way it is transported about on cuttings.

Holly budmoth
Rho pobota naevana iUcfoliana Kft.

The holly budmoth species occurs in the northern coastal counties of Oregon. It has never definitely been reported from any other

parts of Oregon. If this species became widespread it could be a

very serious holly pest.
HosT: H011y is the host.
DEscRIPTIoN: The adult moths have a wing expanse of a little
ovei inch and are grayish in color, mottled with brown. The larvae
are yellowish to greenish gray in color and are a little less than a half
inch long when full grown. The eggs are oval, flattened discs and

orange red in color surrounded by a translucent ring; they are laid
singly on the under sides of the leaves.
LIFE HISTORY AND INJURY: The winter is spent in the egg
stage.

The eggs usually hatch during the latter part of April or

early May, and the larvae feed in the developing buds, often completely destroying them or disfiguring the leaves in such a way as
to make the tips unsalable. The tip leaves are tied together with silk,
and the larvae feed within this nest. Most of the larvae become full
grown in July, and the moths are present and laying eggs in July
and August. Pupation takes place in the trash and litter on the
ground. There is one generation a year.
CONTROL: Good control has been obtained with a 3 per cent
light-medium summer oil applied in early April before the eggs hatch.
It is important that the spray be thoroughly applied to the under sides
of the leaves in order to contact the eggs. Varying results have been
obtained by spraying with lead arsenate (with or without the addition
of nicotine) when the larvae are in evidence.
Epinotia hopkinsana Kearf., species is reported by Chamberlin
(unpublished notes) as working in the cones and sometimes the twigs
of the Sitka spruce.

The cypress webber
Epinotia subutridis Hem.

The larvae of the cypress webber moth are quite common on

pyramidal arborvitae throughout the Willamette Valley. The larvae,
which are about inch long when full grown and light brown in
color, web together the small branches. They are seldom abundant
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enough to be of any concern. The moths emerge during July and
are pale greenish in color with white markings.
Control measures for. this species have not been worked out.
A lead arsenate spray would probably be of value in controlling the
larvae if applied during April and May.

Oriental fruit moth*
Graplio/iiJw moles/a (Busck)

The very destructive oriental fruit moth has recently been found
in eastern Oregon. For quite a long time, its destructiveness has
been evident in the eastern states, and in the last several years it has
appeared in the states bordering Oregon.
HoSTS : The following hosts are listed in the order of preference: Quince, peach, plum, cherry, apple, and pear. It also attacks
closely related ornamental and nursery plants.
DESCRIPTION: The moths have a wing expanse of about Q inch;
the forewings are grayish brown in color with light wavy lines. The
larvae are about inch in length when full grown and are white to
yellowish in color. The eggs are about the size of a pinhead and
are laid singly on the leaves of the host.

LIFE HISTORY AND INJURY: The winter is spent in cocoons in

the larval stage. These are secreted on the bark of the host or in

debris on the ground. The larvae either work in the tips of plants
causing their death much as the peach twig miner does or work in
the fruit. There may be a number of generations a year, depending
on the weather. The main concern of nurserymen, of course, is the
possible presence of various stages of this pest during shipment of
stock. It is probable that no real damage will be done on nursery
stock except for the possible quarantine restrictions.
CONTROL:

No really effective control measures have been

worked out for this pest. In California, the mass liberation of parasites seems to be keeping the pest tinder control. Lead arsenate
sprays give fair control, while DDT has proved to be the most effective insecticide to date. No definite recommendations for control can
be made at this time.

Lesser apple worm*
Grapholi/h /'runivora (Walsh)

The lesser apple worm is quite common on prunes and cherries
in eastern Oregon and j5 known also from western Oregon. It has
not been found on nursery stock, but may occur there. Little is
known of its control in Oregon, but DDT sprays applied when the
moths emerge and another application a month later gave good
results.
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Laspeyresia laricana Busck is reported from Oregon by Chamberlin (unpublished notes) as mining in the cambium of larch and
Douglas-fir.

Codling moth*
Carpocapsa pon2onella (L.)

The well-known codling moth does the largest amount of its
damage to the fruits of apple and pear trees. It is listed here be-

cause, at times, it works in the terminal twigs causing them to wither
and die. Only a small amount of feeding is done on the leaves.
Other hosts include crab apple, apricot, cherry, peach, prune, hawthorn, and walnut.

LEAFROLLER MOTHS
Torlriczdae

Fruit tree leafroller*
Archips argyrospila (Wik)

The fruit tree leafroller is only occasionally found on nursery
plants but is most often a pest in orchards where it feeds on the

fruits of apple and sometimes even causes defoliation of some con-

sequence. It is a widespread species.

HosTs: Apple, apricot, ash, blackberry, boxelder, cherry, currant, elm, gooseberry, locust, loganberry, oak, pear, plum, poplar,
quince, raspberry, rose, English walnut, and willow are hosts.
DEScRIPTIoN: The moth has a wing expanse of 20 to 25 millimeters (about 8/10 inch), is rusty brown in color with numerous
whitish spots sprinkled irregularly over the wings. The larvae are
green with shining brown or black head capsule and anal shield.
They are 20-25 millimeters in length (about 8/10 inch) when full
grown and wriggle very vigorously when disturbed. The eggs are
laid in imbricated irregular masses and are grayish in color.
LIFE HISTORY AND INJURY: The winter is passed in the egg
stage on the limbs and trunks of the host. The eggs hatch from
March to May and the larvae become full grown in June. The eggs
are laid during June and July.
Injury consists in the larvae feeding on the developing buds,
rolling together and feeding on the leaves, and eating holes in the
side of the fruit. Severe infestations may result in serious defoliation.

CONTROL: Dormant oil sprays give excellent control for the
eggs. Lead arsenate sprays applied after the larvae begin to feed

give good control.
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Figure

42.

Female of oblique

banded leafroller.

Figure 43. Male of oblique banded
leafroller.

Archips larnbertianae (Busch) is often very destructive to the
buds of sugar pine. The caterpillars feed in colonies and web the

terminal shoots.

Oblique-banded leafroller*
Arc/ups rosacearni (Harr.)

The larvae of the oblique-banded leafroller moth are one of the
most general feeders to be found in nurseries. They feed on nearly
all broadleaf plants. They are widely distributed.
HOSTS: Some of the more common cultivated hosts are apple,
cherry, filbert, maple, holly, birch, prune, pear, poplar, willow, and
rose.

DESCRIPTION: The moths are brownish red in color with a
darker oblique line across the center of each forewing. They have
a wing expanse of about 1 inch. The larvae are light to darker green
with a brown or black head capsule and are about 1 inch long when
full grown. They are very active and wriggle violently when disturbed. The eggs are light green and are hard to detect on the upper
surfaces of the leaves where they are laid; they are laid in imbricated clusters of about 50 to 300. After the eggs hatch, they are
snow white and are easily detected on the leaves.
LIFE HISTORY AND INJURY: The winter is spent as small larvae
abüut inch long in small disc-shaped silken cocoons. The cocoons

Figure 44. Upper left: unhatched eggs of the oblique-banded leaf roller.

Upper right: hatched eggs. Lower left: parasitized eggs among
hatched eggs. Lower right: eggs (black head of larvae showing
through egg shells).
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are hidden under loose bark and bud scales. Emergence takes place
from early March to late April. The young larvae feed inthe developing buds and later roll up the leaves. Development is completed
in late May and throughout June, and the moths emerge in June and
July and lay eggs. Part of the larvae from these eggs spin up in hibernating cocoons and emerge the following spring. Other larvae
begin feeding and complete their development in mid-August. The
moths from these summer larvae deposit eggs in late August and
September, and the young larvae then spin up for the winter.
Injury consists mainly in defoliation and destruction and deformation of developing buds. In cases of severe infestation, nearly
complete bud destruction and defoliation take place.
CONTROL: Parasitic wasps and flies generally keep this insect
to a low level, but control measures must often be practiced to pre-

vent serious injury. DDT sprays and dusts have given the most
satisfactory results. A 3 per cent dust or a spray of 2 pounds of

25 per cent wettable DDT to 100 gallons of water applied about May
1 should give nearly complete control. Application of DDT later in
the season is not recommended.
Lead arsenate sprays applied when the larvae are in evidence
have given only fair control.

Orange tortrix*
Torlrjx cilrana (Fern.)

Orange tortrix is a widespread species of moth that infests a

large variety of hosts. Superficially, the moths resemble those of the
oblique-banded leafroller both in size and color, but the larvae are
lighter green.
HosTs: Some of the commoner hosts are caneberries, apricot,
rose, oak, walnut, and many other woody and herbaceous plants.
DESCRIPTION: The moths are pale reddish brown with darker
oblique bands across each forewing. The wing expanse is - to 1
inch. The larvae are yellowish to pale green and are nearly 1 inch
long when full grown. The eggs are whitish to yellowish green and
are laid in imbricated masses on the leaves and other smooth surfaces.
LIFE HISTORY AND INJURY: Little is known about the life history. The partially grown larvae hibernate in debris and on leaves
of their hosts. They reach a good size in growth by April and early
May.

Fairly large larvae can again be found in July and August,

leading to the conclusion that there must be at least two generations.
Injury is due largely to defoliation and leaf tying.
CONTROL: Cryolite spray generally gives good control.
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Apple skin worm
Toririx franciscana Walshm.

The apple skin worm resembles the fruit tree leafroller very
much and is not uncommon in greenhouses. It attack.s both herbaceous and woody plants. In Oregon it has been found doing considerable injury to gardenia and several herbaceous plants in greenhouses
but has not yet been found under outdoor conditions.

Omniverous leaf tier*
Cnep/asia longana (Haw.)

The larvae of the omnivorous leaf tier moth is one of the most
omnivorous feeders occurring in Oregon. It has been variously
known as the "omnivorous leaf tier," "iris worm," "flax worm,"
"Cnephasia," and "strawberry fruit worm." It is widely spread
throughout the Willamette Valley.
HosTs: The larvae generally feed on the tender tips and flowers

of its hosts. The hosts are too numerous to list here but nearly all
broadleaf herbs, shrubs, and trees are attacked. Tips of conifers
also suffer serious damage. The most common nursery hosts are

apple, cherry, plum, birch, and hawthorn.
DESCRIPTION: The adult moths have a wing expanse of about
inch. The females are grayish, mottled with brown spots, and the

males are an even grayish yellow in color. The larvae, when full
grown, are about inch long and are dirty yellow in color with three
darker stripes running the full length of the body. The eggs are
salmon red in color and are laid in groups on the bark of trees,
telephone poles, fence posts, and other more or less rough surfaces.

LIFE HISTORY AND INJURY: The moths emerge from late May,

through June, and into July, depending on the season. The eggs are
laid during July. The eggs hatch soon after they are laid, and the
young larvae spin tiny silken cocoons in which they remain until the
following spring. Beginning about the first of March, these small
larvae spin silken threads on which they are carried by air currents
to suitable hosts. At first they work as leaf miners in such broadleaf
plants as clover, plantain, vetch, etc. Later they emerge from these
mines and begin to roll tender plant tips together. Their tip-feeding
habit in nurseries often results in malformed trees and shrubs because
they cut out the leaders. Most of their injury is done during May
and the first two weeks in June.
CONTROL: The only insecticide tried to date which has given
satisfactory control in nurseries is DDT. A 3 per cent dust applied
at the time when injury first becomes evident materially reduces the
damage by this pest.
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Figure 45. Omnivorous leaftier injury to cut-leaf birch tips.

Black-headed budworm*, Peronea variana (Fern.), is a species
that commonly occurs in company with the hemlock looper. The

larvae bore into and feed on the opening buds and web the new

needles together to form a protective nest in which they feed. Their
main host in Oregon appears to be western hemlock, but they also
feed on Douglas-fir, spruce, larch, and true fir. The injury is often
of a serious nature, especially on hemlock.

GELECHIID MOTHS
Gelechiidae
Ponderosa pine needle miner

Recurvarja moreonella Hem.

The larvae of the, small ponderosa pine needle miner moth mine
the needles of ponderosa pine in southern Oregon. They occasionally
cause serious foliage loss.
Needle miners in lodgepole pine

Recurvaria spp.

There is at least one or more species of these small needle
miners that attack and mine the needles of lodgepole pine in central
Oregon. They cause a yellowing and premature needle drop. They
are very small and can only be found on close examination.
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Figure 46. Cotoneaster webworms
injury to cotoneaster.
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Figure 47. Cotoneaster webworm
hebimaculae on branches.

Cotoneaster webworm
Cremona coloneasiri Busck

The cotoneaster webworm is now widely distributed in western
It becomes very abundant on certain varieties in a short

Oregon.

time after it is introduced and greatly detracts from the beauty of
its hosts by the unsightly webbing and destruction of the foliage.
HOSTS: The most common host is Cotoneaster hori2ontalis, but

it also occurs on C. micro phylla, C. francheti, C. sinionsi and undoubtedly on other species of Cotoneaster. One case is known where
this species was feeding on plum adjacent to heavily infested C. hori2ontaiis.

DESCRIPTION: The moths are dark brownish black in color and
have a wingspread of about inch. The larvae are chocolate brown,
a little over -- inch long when full grown and are very active when
disturbed. The eggs are yellow to reddish in color and are laid
singly or in small groups on the leaves, stems, or other plant parts.
LIFE HISTORY AND INJURY: The winter is spent as a small
third-stage larva in tough grayish white silken cocoons placed in the
axils of the twigs or on the bark of larger twigs under debris consist-
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ing of dead leaves, etc. About mid-March the larvae begin to feed
by skeletonizing the developing leaves. They build silken tubes from
which they feed and in which they hide when disturbed. These
silken tubes are often so abundant on badly infested plants that they
nearly cover up the foliage and branches. The larvae complete their
development during late May and June, and the moths emerge to lay
eggs in June and July. The larvae from these eggs develop to the

third stage during August and then spin their silken hibernation
Cocoons.

CONTROL: Lime sulphur, 6 to 8 gallons per 100 gallons of
water, applied during the dormant period has given excellent control.
Pyrocide "20" or similar pyrethrum containing extracts used at the

rate of 1 quart per 100 gallons of water is the best known control
that can be applied when the larvae are active. Lead arsenate and
nicotine sulphate sprays have also given satisfactory results. DDT is
a promising material for control.
Gelechia periculella Busck. moth larvae are reported as mining
in the twigs of Douglas-fir by Chamberlin (unpublished notes).

Peach twig borer*
Anars2a lineatella Zell.

The peach twig borer moth occurs throughout Oregon and is a
menace because it infests the tips of twigs and kills them in nurseries
and young orchards. It also enters the fruits and twigs of producing
trees.
HOSTS: Peach, apricot, plum, and occasionally cherry and apple.

DESCRIPTION: The larvae are chocolate brown in color and
about 12 millimeters long when full grown. The head and anal shield
are shining black. The moths are steel gray in color and have a wing
expanse of about - inch. The eggs are oval in shape and are white
when first laid but turn yellow to orange before hatching.
LIFE HISTORY AND INJURY

The winter is passed as a very

small larvae in little frass covered silken tubes in the crotches of the
tree. The larvae leave these hibernaculae as the buds begin to open

in the spring, and burrow into the tender tips, killing them back.
They may kill several tips before they are full grown. There is
some question about the number of generations per year, but most
writers agree that there are two in Oregon. The first brood of
moths emerges in June and the second probably in August and
September. This second brood of worms often enters the fruit if
there is any present. The eggs are laid on twigs, small leaves, and
often on the fruit. Pupation occurs in the burrows of the twigs, in
dead leaves, or under bark scales.
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Figure 48. Peach twig borer injury to young shoot.
CONTROL: Dormant lime sulphur sprays applied before the buds

open in the spring have been said to give good control, but this is
doubted by many workers. Nicotine-soap spray or lead arsenate
spray applied after the larvae become active in the spring have given
fair control.
G/yphip/erygidae

Apple and thorn skeletonizer*
An/hophila pariana (Clerck)

The apple and thorn skeletonizer pest has recently been imported to the Northwest. Its distribution in Oregon is not definitely
known, but it is common in Multnomah and Clackamas counties.
HOSTS: It appears to work only on apple, crab apple, cherry,
and hawthorn. It has been reported found on pear trees elsewhere
but has not been found on this host in Oregon.
DESCRIPTION: The moth is dark brown in color and has a wingspread of a little less than inch; the antennae are very long and
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ringed with white. The larvae are yellowish to greenish in color,
are about inch long when full grown, and are beset with many black
tubercles. The cocoons consist of a double silken covering; the
outer cover is more or less loosely woven and is superimposed on the

lower tightly woven silken true cocoon.

These cocoons are spun

principally on the upper leaf surfaces.
LIFE HISTORY AND CONTROL: The winter is spent in the adult
stage in protected places. The moths in the late fall are often so

numerous in dwellings and greenhouses as to be obnoxious pests.
The young caterpillars appear in May and feed first on the lower
leaf surface. In succeeding months there appears to be a series of
overlapping generations. The older caterpillars feed on the upper
surface of the leaf and draw the sides together with silken webs to
make a sort of funnel. The upper surface of the leaf is then skeletonized and the injury is filled with a dirty mass of webs and droppings. There is often more than one larva per leaf. The injury of
this pest is very characteristic and cannot be mistaken for any other
pest. Where infestations are severe, entire trees may be covered
with silken webs.

CONTROL: Lead arsenate sprays applied when the larvae are
present give good control. DDT dusts and sprays at-c effective
but they cannot be recommended at this time.

CLEAR-WINGED MOTHS
Aegeriidae

Raspberry root borer*, Bembecia niarginata (Harr.), infests
the canes and crowns of Rubus spp. in Oregon. It is seldom serious
in plants grown for nursery purposes.

The cottonwood crown borer, Aegeria tibialis Harris, larvae
is common throughout Oregon and works in poplars and willows.
The peachtree borer, Sanninoidea exitiosa (Say), has been reported from Oregon and may be identical with the western peach
tree borer.

Western peach borer*
Sanninoidea opalescens (Hy. Edw.)

The western peach borer is the most serious insect pest of
peaches and prunes in Oregon. It is apparently present wherever
these trees are grown. It becomes very serious in orchards at times
but also is quite common in nurseries.

HOSTS: The preferred hosts are peach and prune, but it also
attacks apricot, cherry, choke cherry, Portuguese laurel, and occasionally apple.

A

Figure 49. A: Peach tree practically girdled by continual attacks of the root borers. B: Adult
moth, at rest. C: Eggs on prune bark (magnified). D. Larva (magnified). E: Larva in winter cell magnified).
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DESCRIPTION: The adults are beautiful day-flying clear-wing
moths and resemble wasps. They are steel blue in color with black
and white markings. They have a wing expanse of a little over 1

The larvae are whitish yellow in color with a brown head,

inch.

have very few hairs, and are 1 inch or more in length. The ggs are
biscuit-shaped, brownish red, and are laid singly or in small groups
on the bark of the host where they are very hard to see.
LIFE HISTORY AND INJURY: The winter is spent in a partially

grown larval state which becomes fully developed from May to
July. The moths emerge from June to August to deposit their eggs.

The larvae work mostly about the crown of the tree just under the
bark. The mines generally extend some distance under the ground
level and may continue up the trunk from one to two feet. Large
amounts of sap, gum, and frassample evidence of the presence of
this pestare generally exuded from the burrows. The frasscovered cocoons may be found protruding from the burrows after
the moths have emerged. Small trees may be killed in a single year
by the girdling of this borer while the larger trees gradually lose
their vitality and are often killed. The amount of damage is, of
course, directly proportional to the severity of infestation.
CONTROL: The most satisfactory means of control developed
to date is the treatment with paradichlorobenzene (P.D.B.). The
ground should be leveled off at the base of the tree, and the P.D.B.
scattered in a ring about 1 inch wide and 2 inches from the base of
the tree. If the material is placed too close it may cause tree injury;
and if placed too far away, it may produce poor control. The material should be applied between August 15 and October 1, so that
the soil temperatures are 55° F. or over. Treatments during May
may be of value if the fall treatments have not been completely
satisfactory.

The amount of material to be used is found in the following
table:
Age of tree

1 to 3 years
4 to 5 years
6 years and over

Amount of poradichloroben2ene
ounce
1 ounce
1 ounce

After the P.D.B. has been applied, the ground should be mounded

up against the base of the tree for a distance of about 6 inches and
thoroughly packed. The mound should be taken down in a month or
six weeks to prevent tree injury. Young trees are easily injured;
but if the directions for treatment are closely followed, no injury
will result.
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A 25 per cent ethylene dichioride emulsion applied at the rate
pint per tree, either by pouring or spraying the liquid on the
base of the tree has given excellent control in some instances. In
this treatment, no preparation of the soil at the base of the tree is
necessary except there should be no large cracks in the soil and the
soil should be in condition so there is no excessive run off. Stock
emulsions with directions for their use may be purchased from insecticide dealers. The trees may be treated in the fall or spring. Some
cases of injury with this material have been reported so caution
of

should be exercised in its use.

Worming the trees by digging out the larvae is a satisfactory
method of control if one has only a few trees

Other clear wing moths
The wild cherry borer, Sanninoidea graefi Hy. Edw., has been
reared from wild cherry and from cherry on Mahaleb root stock.
The strawberry crown moth*, Synanthedon bibionipennis
(Bdv.), is a serious pest of strawberries. It also attacks blackberries
and black and red raspberries.

The imported willow borer, Synanthedon tipuliformis Clerck,
burrows in the canes of currants and gooseberries and has also been
reported as occurring in boxelder, sumac, and hazel. This species
may be a serious pest at times. Cutting out and burning infested
canes is of some value in control.

The Douglas-fir pitch moth, Synanthedon novaroensis Hy.
Edw., is common in Oregon in Douglas-fir and Norway spruce. It
has been reported from western larch, also.
The larvae of Synanthedon albicornis Hy. Edw., species works

in the trunk and limbs of willow and is often associated with the
poplar and willow borer.
The American clearwing, Synanthedon americana Beut., works
in the heart wood of alder in eastern Oregon.

The Sequoia pitch moth, Vespaniima sequoiae Hy. Edw., is
common in yellow and sugar pine in Oregon. Elsewhere, it has
been reared from knobcone, lodgepole and Monterey pines and from
Douglas-fir and redwood.

The larvae of the locust clearwing, Paranthrene robiniae Hy.
Edw., work in various willows and poplars in Oregon and are reported from locust elsewhere.
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TWIG AND LEAF MINERS
Ypcmorneulidae

Cedar tip moths and needle miners
Argyreslhrn spp.

Several species of small caterpillars belonging to the Argyresthia genus mine and web the needles and twigs of western red cedar,
incense cedai, Lawson false cypress, Nootka false cypress, Arizona
cypress, and Italian cypress.

The following species have definitely been reported from
Oregon:
Argyresthia libocedrella Busck., mines incense cedar.
A. plicipunctella \shm., mines in Arizona cypress.
A. tarceuthobiella Busck., mines incense cedar.

There may be other species that occur in Oregon. The life
history and definite control of these species has not been definitely
determined.

An undetermined species on Italian cypress transforms to the
adult stage during late April and May and lays eggs on the needles
during May and June. The small larvae mine the individual needles
while the larger larvae mine the twigs. The winter is spent in the
mines as immature larvae. The injury is very apparent during the
early spring months by reason of severely infested trees becoming
reddish brown. Later in the season the trees again take on a more
or less natural color.

Various control measures such as a summer oil and nicotine
spray applied early in the spring or lead arsenate sprays applied
throughout spring and summer have been suggested as controls. To
date, however, these measures have been observed not to give very
good results.

SHIELD BEARERS
Heliozelidae

Madrone shield bearer
Coptodisca arbuliella Buscle

The larvae of the beautiful little madrone shield bearer moth
mine the leaves of madrone. The winter is spent as larvae in the
mines, and during March and April they cut oval cases out of the
leaves in which to pupate. Where infestations are severe, the leaves
look as if they have been perforated by buck shot. The larvae spin
down from the leaves in these shields and fasten themselves to the
bark and other protected places. Little is known about this insect.
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CASE BEARERS
Co/co phoridae

Cigar casebearer*
Co/cop J1Ora occiden.tis Zell.

This interesting little casebearing moth, cigar casebearer, is
quite often abundant on hawthorn, apple, pear, quince, and cotoneaster. The larvae live in small grayish brown cases somewhat resembling a pistol. The adults are grayish in color and have a wing
expanse of about inch. The eggs are yellow and are laid promiscuously on the under sides of the leaves. The life history and injury
caused appear to be almost identical with the cherry casebearer. A
lead arsenate spray applied in late April or early May will control
this pest. No instances of serious infestations have been noted in
Oregon, but it occurs very commonly on neglected orchard and ornamental plants.

Cherry casebearer'
Co/co phora pruniella Oem.

The cherry casebearer is reported from various parts of the
At times it may cause quite serious leaf injury.

VJillaniette Valley.

Figure 50. Injury of madrone
shield bearer.

Figure 51. Mines of madrone serpentine leaf miner.
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HosTs: Cherry and apple are hosts.
DESCRIPTION: The larvae are brownish in color and live in
odd-shaped little cases from which they feed. The eggs are yellow
and are laid singly on the under sides of the leaves.
LIFE HISTORY AND INJURY:

Hibernation takes place in the

case as a partially grown larva attached to the bark of the host. In
April, the larvae migrate to the leaves where they feed by making a
tiny circular hole on the under side of the leaf. After this hole is
made, the larvae stretch from their case and mine between the upper
and lower leaf surfaces. The larvae reach maturity about the first
of June and pupate in their cases on the upper leaf surfaces and
branches. The moths emerge during June and the first half of July
to lay their eggs. These eggs hatch and the first-stage larvae feed at
first as miners under the egg shell; the later stages are all casebearers. Hibernation takes place during the latter part of September
and the early part of October. The injury of these little caterpillars
is very characteristic. On neglected trees, leaf injury may become
severe if control measures are not undertaken.
CONTROL: A spray of lead arsenate applied during late April or
early May should give good results if directed at the under sides of
the leaves.

LEAF BLOTCH MINERS
Craciliariidae

Apple leafminer
Li/hocolleEis (Phyllonorycler) cralaegella Clemens

The small apple leaf miner moth is common throughout western
Oregon and at times becomes quite abundant but has never caused
any really serious damage.
HOSTS: Apple, wild and cultivated hawthorn, crab apple, wild
cherry are hosts.

DESCRIPTION: The larvae are lemon yellow in color with a
brown line extending the length of the body. The wings of the
moths are deep golden brown in color with silvery streaks margined
with black.

LIFE HISTORY AND INJURY: The winter is passed in silken
cocoons in the leaf mines on the ground. The moths emerge in the
spring and lay their eggs on the leaves. The larvae make blotch
mines between the lower and upper epidermis of the leaves. These
mines show brown on the upper surface and are generally open and
webbed over on the lower surface. There is usually more than one

generation a year.
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CONTROL: Plowing under the fallen leaves is the most obvious
means of control. The under part of the mine is quite often open
and therefore poison sprays may be of some value in control.

Salal leafminer
Lithoco11e1s (Canteraria) gczuUheriella (Vv'lshrn.)

The larvae of the small salal leafminer moth form blotch mines
on the upper surface of salal in the coastal counties of Oregon The
mines are whitish in color and are unsightly in appearance. The
winter is spent in the larval stage in the mines. Nothing more is
known of its life history or control.

Madrone serpentine leafminer
Marinarcz arbuliella Busck

The madrone serpentine leafminer makes extensive serpentine
mines that are conspicuous on the upper leaf surfaces of madrone
(Arbutus rnenziesii). The frass-packed mines are white in color.
The winter is spent as larvae in the mines and the cocoons are formed

in March and April. The white cocoons are placed on the under
sides of the leaves and are covered with small globular bubble-like
decorations. The adults emerge in April and May. Nothing more
is known about this insect.

Figure 52. Cocoons of madrone
serpentine leaf miner.

Figure 53. Marinara sp.
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Huckleberry leafminer
Lilkocolleils (Cameraria) nemorjs (Wishni.)

The larvae of the huckleberry leafminer moth form large blotch
mines on the upper surface of the leaves of Vacciniuln ovatum on
the Oregon coast. It is not unusual to find the whole upper surface
of the leaf destroyed. The winter is spent as larvae in the mines.
No control is known.

California laurel leafminer
Ljthocol/eijs (Cameraria) unhe/Iu/arjae (Wlshrn.)

The larvae of the small California laurel leafminer moth mine

the leaves of California laurel in southern Oregon. Nothing is
known of its life history or control.

Cane miner
Morinara sp.

The larvae of an undetermined moth of the Marmara species
makes long whitish serpentine mines on the canes of brambles and
roses throughout Oregon. It apparently causes very little damage
except for making the canes unsightly. Very little is known of the
life history, and no control measures have been developed.
Azalea Ieafminer*
Croci//aria azaleella B rants

The small azalea leafminer moth is the most common and destructive pest of certain evergreen varieties of azaleas found in Oregon. It is widely distributed throughout greenhouses and outdoor
plantings.

HosTs: Many varieties of evergreen azaleas are hosts.
DESCRIPTION: The moths are about inch in length and are
golden yellow in color. They are very secretive and hide under the
leaves when disturbed. The larvae in the mining stages are much

flattened with the jaws pointing forward while the last stage larva
that rolls the tips of the leaves has the characteristic caterpillar shape.
The eggs are very small, white, and disc-shaped and are laid along
the midrib or veins on the under sides of the leaves.
LIFE HISTORY AND INJURY: The winter is spent mostly in the
last larval stage in the curled-under leaf tips although there are some
which undoubtedly overwinter as pupae and a few as small larvae in
the mines. The moths begin emerging during the latter part of
March and continue throughout April. The newly hatched larvae

enter the leaf directly under the egg shell and form linear mines
which cannot be seen from the top side of the leaf.
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The second stage larva enlarges its mine to form a blotch on the

lower side of the leaf and the next stages continue these blotch
mines, feeding in such a way as to make the blotches visible from
above.

The last stage larva is free-living, and rolls under the tips of
the leaves where it feeds externally, skeletonizing the lower leaf
surface. Pupation takes place on the under sides of the leaves in
white, double, silken cocoons. During the summer months, all
stages of this moth may be found at any time, and it appears that
there may be a number of generations.

In the greenhouse this pest breeds continuously. Injury of
leaf surface due to mining and tip rolling where infestations are
severe, may result in complete destruction of the leaves.
CONTROL: Lead arsenate spray has been suggested as a control
but this has not proved to be very satisfactory. Nicotine sulphate
spray gives some control but is also far from being a suitable remedy.

Fumigation with methyl bromide used at the rate of 2 pounds
for 3 hours at 7Q0 F. has given excellent control of all stages. This
is the best method of control on potted plants except that measures
must be taken to prevent reinfestation. Certain varieties of azalea
are not tolerant to methyl bromide so care must be exercised in its
use.

Trial tests should be run to ascertain the tolerance of those

varieties one wishes to fumigate. After fumigation, the plants should
be stored for several days in a well-ventilated, shaded place.

Figure 54. Azalea leaf miner injury to azalea leaves,

Figure 55. Lilac leaf miner mine
and leaf roll on lilac.
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In the greenhouse it has been found that infestations can be
kept down by spraying lightly with a pyrethrum fly spray whenever
the moths are in evidence.
Lilac leafmirier*
Gracillaria syringella Fab.

The small lilac leafminer moth, the larvae of which mine and
roll the leaves of lilac and privet, is widely distributed in Oregon,
Where it is abundant the bushes have the appearance of being
scorched.

HosTs: Lilac and privet are the principal hosts.

It has also

been reported from Deutzia, Fraxinus, and Fuscinus.
DESCRIPTION: The adult moths have a wing expanse of about
inch.

The forewings are brown mottled with silver, and they

have two silvery bands across the middle. The larvae are greenish
white in color and while in the leaf mines are more or less depressed.
The full grown larvae found in the rolled tips have the typical caterpillar form. The eggs are flattened and oval in shape and are laid
in small groups on the under sides of the leaves, generally along the
midrib.
LIFE HISTORY AND INJURY: The winter is spent in debris-cov-

ered cocoons in the ground under the plants. The moths usually
emerge during May, and the larvae from these moths are mature in
July. During the latter part of July and in August another batch
of eggs is laid, and the larvae from these eggs mature in September,
drop to the ground, and form their overwintering cells. During the
first stages the larvae mine between the epidermal layers of the leaves
forming a large unsightly brown blotch; there are generally from 3

to 8 larvae in a common mine. When the larvae are nearly full
grown, they emerge from the mines and roll down the leaf tips and
feed therein until they are full grown. The injury consists entirely
of the mining and leaf-tip rolling, and when infestations are severe
injury and browning may result on nearly every leaf.
CONTROL: Nicotine sulphate sprays, applied at the time the
larvae are in the mines and rolled tips, have given the best control
of any ofthe materials that have been used.

LEAF MINERS AND RIBBED CASE MAKERS
Rhododendron leafminer

J.yonctiidae

L3oneiia candida Braun

The larvae of the small rhododendron leafminer moth form
winding mines ending in a large blotch in the leaves of rhododendrons in Oregon.

INSECT PESTS OF TREES AND SHRUBS IN OREGON

97

LEAF MINERS
TischL'riidae

Apple leaf trumpet miner*
Tisclseria inalijoliella Clemens

The injury of the interesting little apple leaf trumpet miner
moth is seen only occasionally in nurseries, but in orchards, especially
old abandoned ones, it becomes quite abundant at times. The eggs
are laid on the leaves, and the larvae begin to burrow out from there.

As the larva grows larger the mine on the upper side of the leaf

gradually enlarges to form a trumpet-shaped injury. The winter is
spent in the fallen leaf as pupae, so normal cultural operations generally take care of its control. There are several generations. So
far as is known, it confines itself entirely to apple trees.

BLISTER BEETLES
jVJe/oidae

The adults of the blister beetles often become abundant on
flowers, in gardens, and on a few nursery plants during the hot
summer months. They are ravenous feeders and are capable of inflicting severe defoliating injury. The larvae of these beetles feed
on grasshopper eggs and live in the nests of bumblebees.

The adults are black, gray, green, or bluish beetles with soft
wing covers. They may be controlled by spraying or dusting with
lead arsenate.

WI REW 0 RM S
Liateridac

The smooth, round, hard, shiny, yellowish to brown wireworms
are known to anyone who is familiar with the growing of crops.

These worms are often found in nurseries and in a few instances
have done quite a bit of damage. They scarify and chew off the
roots of woody plants and bore into the more tender underground

parts of other plants such as bulbs, tubers, fleshy top roots, and nonwoody roots such as spinach.

The adults are known as "click" beetles or "snap" beetles and
are often quite abundant during April and IVIay. They are elongated,
gray, black, or brown beetles, about to inch in length. They feed
on the developing buds and flowers of many nursery and ornamental
plants and at times produce quite serious damage by causing misshapen plants and flowers.
Control of these pests is not an easy matter. Crop rotations

which include grain and row crops tend to reduce their numbers.
Crude naphthalene thoroughly worked into the soil at the rate of 300
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pounds to the acre in the spring after the soil has warmed up has
given satisfactory controls. Spraying with a heavy lead arsenate
spray (6 pounds per 100 gallons) has given fair control of the adult
beetles. Several of the newer insecticides give very good control of
the larval forms. For further information consult your county agricultural agent.

FLAT-HEADED BORERS
Buprestidae

The larvae of the members of the flat-headed borer family of
insects bore in the wood or in the cambium of many nursery, ornamental, and forest trees. For the most part they attack only those
plants that have been weakened for some reason or other. Some of
the injuries which may induce attacks are fire, cultivation, and other
mechanical injuries, wind breakage, sunscald, weakening due to
transplanting, drought, and winter injury.
DESCRIpTION: The beetles are more or less oval and flattened
in shape, and are often colored with a beautiful metallic luster. They
vary from to 1 inch in length. The larvae are white to yellowish
in color and have an enlarged, flattened anterior region reminiscent
of the head of a rattlesnake. The larvae for the most part work between the bark and the wood, thus cutting off the flow of sap by
girdling the tree.
CONTROL: The control consists mostly of indirect measures to
prevent the cause of infestation. Small trees transplanted in the
open may be prevented from having sunscald by placing a shingle
or other shading device on the sunny side of the tree. Removing
the larvae from the injury and then painting over the wound is of
some value. Destruction of all infested trees and plant parts will
help in reducing probable future infestations.

Species injuring nursery and ornamental plants
Flat-headed apple tree borer*, Chrysobothrs femorata (Oliv.),
is probably not quite as important as the next one listed, but at times
it causes considerable injury in Oregon. The larvae work in many

broadleaf plants, some of which are apple, apricot, ash, mountain
ash, maple, cherry, plum, poplar, elm, linden, oak, pear, peach, villow, alder, and many less common hosts.

Pacific flat-headed borer*, Chrysobothris mali Horn., is probably the most common in broadleaf nursery and ornamental trees.
It attacks the same hosts in general as the foregoing species.
Chrysobolhris niza Horn. What is supposedly this species is
often very common in nurseries in various varieties of junipers and
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Figure 56. Flat-headed borer injury to European mountain ash,

Note the roughened area near
the base of the tree.
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Figure 57. Flat-headed borer
working on young prune tree.

The attacks always seem to be in plants that have been
injured by hoe, by cultivator, or by breakage of the limbs from the
arborvitae.

main trunk.

Flat-headed prune tree borer, Dicerca pecterosa Lec., is somewhat larger than the foregoing Chrysobothris and attacks peaches
and plums in many parts of the state. The attacks are limited largely
to the lower part of the tree trunk.
Dicerca horni Crotch is slightly larger than the Dicerca pecterosa and attacks many native and cultivated plants among which are
alder, cascara, cherry, ceanothus, madrone, oak, peach, plum, poison
oak, snowberry, walnut, and a number of less common plants.
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L

/

Figure 58. Flat-headed borer injury to woodward arborvitae,

Figure 59. White grub injury to

birch roots. Note the absence
of fibrous roots.

Anthaxiaaeneogaster Cast., larvae work in the twigs and limbs
of variOus broadleaf trees.

Agrilus politus (Say), and its variety burkei Fisher, is a slim
elongate species that is bronze green to blue in color. It is an extremely common species in willow and is occasionally found in
maple. The larvae generally work in twigs and often make a characteristic U-shaped injury.
Bronzed birch borer*, Agrilus anxius Gory is a common species in birch and poplar.
Agrilus populi Fisher is not uncommon in alder and poplar.
The most common species of the genus Acniaeodera is A. con-

nexa Lec. that bores in oak. A number of other species are present
and mine in alder, oak, Cecinothus, poison oak, and other native trees
and shrubs.
The species of Poecilonata work largely in poplars and are quite
common.

Polycesta colifornica Lec., works in a large variety of fruit,
ornamental, and native broadleaf trees.
Numerous species of the following genera of flat-headed borers
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attack coniferous trees of various species in Oregon: Dcerca,
Trachykele, Buprestis, Melanophila, Chryso bothrs, Chrysophana.
These beetles are generally found under forest conditions hut may
occasionally be found in ornamental and nursery plantings.

BRANCH AND TWIG BORERS
Bos/richtdae

Branch and twig borer
Po/ycaon conf erlus Lec.

The adults of the Polycaon confertus Lec., or its relative
P. stouti (Lec.), may be the cause for the destruction of buds of
Lambert and Bing cherries, although this fact is not definitely established. The buds of these trees are not uncommonly found to contain small holes which, of course, renders them useless for budding
purposes. The larvae ordinarily work in the wood of apple, cherry,
apricot, currant, laurel, madrone, manzanita, peach, pear, prune, rose,
and many other native and cultivated plants.
The same injury in the buds may be caused by Scolytus rugulosus but none of these beetles have been apprehended at work in
the bud sticks.

JUNE BEETLES OR WHITE GRUBS
Sect raha etdae

Ten-lined June beetles*
Po/yphylla decenilineata (Say)

Occasionally the larval stages of the ten-lined June bdetles,
known as white grubs, do serious damage in small areas, especially
where the ground is sandy and most generally where grains have
been included in the crop rotation. This beetle is largely a pest in

western Oregon and is replaced in eastern Oregon by a similar
species.

HOSTS: These grubs attack a large variety of hosts and have
been found to do serious injury to strawberry, birch, and grain
crops in Oregon.
DESCRIPTION: The adults are approximately 1 inch in length

and are light brown, striped with white. They are often attracted
to lights in July and August. The larvae are dirty white in color
and are 1-1 inches or more in length when full grown. They have
3 pairs of legs which are always half-curled in repose, and always
have the back part of the abdomen filled with soil which can be seen
through the skin.
LIFE HISTORY AND INJURY: The immature stages live entirely
in the soil and destroy the underground parts of plants. The adults
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emerge during July and August to lay eggs. The injury on birch,
where it has been found, consisted of the destruction of the fiber
roots and the de-barking of the larger roots, On strawberries, the
root system is often entirely destroyed and many times the crowns
are also nearly eaten up. Time of life cycle is not definitely known
but it probably takes three years to complete.
CONTROL: Since these grubs cause the greatest injury in light

sandy soils, it is advised that nursery crops not be planted in such
types, especially if they are known to be infested. The grubs can
usually be seen when the land is plowed. Summer fallowing of infested land will definitely help in cleaning up infestations. Growing
of clean cultivated row crops also is of value in reducing infestations.

Pigs like the larvae and pupae and will root out many for food.
There are no definite direct control measures.

Other white grubs
Serica sp; Dichelonyx sp.

The larvae of the two genera Serica and Dichelonyx are about
inch long when full grown. The adults of Serica sp. are brown in
color, often have a metallic sheen, and are about inch long. The
adults of Dichelonyx sp. are about the same size as Serica but as a
rule have bright green or bronze shining wing covers.
The larvae and adults of Serica confine themselves largely to
broadleaf plants and are commonly found on nursery, ornamental,
and orchard plants.
The adults of Dichelonyx are found largely on coniferous plants.
They are seldom abundant enough to be of much concern.
No definite control measures are known, but those outlined under
the ten-lined June beetle would probably be of value. Hand picking
of adults, where infestafions are localized, has been suggested.

LONG-HORNED OR ROUND-HEADED WOOD BORERS
Cerainbycidae

The beetles of the Cerambycidae family confine themselves almost entirely in the larval stages to boring in wood and cambium of
various species of coniferous and broadleaf plants. Very few are

of any importance to ornamental or nursery plants in Oregon, although they are extremely important in forest trees, especially in
logs, timbers, and slashings.

The beetles vary much in size and color. The larvae are generally yellowish white and make round holesin their host in contrast
to the flat or oval mines of the flat-headed borers.
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California prionus*
Prionits californicus Mots.

The larvae of the California prionus beetle are commonly found

boring in the roots of oaks, alder, cherry, madrone, peach, plum,
poplar, and walnut. When full grown, the whitish larvae are 2- to 3
inches long. The adults are large brown beetles about 2 inches or
more in length. What is suspected to be the work of this pest has
been found in the roots of horsechestnut in nurseries.
Black gooseberry borer*

Xylocrius aqass'izi (Lec.)

The round-headed black gooseberry borer mines in the stems
and roots of gooseberries in both nursery and commercial plantings.
At times it is a very serious pest. It is quite common throughout
western Oregon.
The beetles are black in color and are about - inch long. The
larvae are yellowish white with a brown head capsule and are a little
over - inch in length when. full grown.
There is no known control except by destroying plants that are
infested.

LEAF BEETLES
Chrysonielidac
Syneta leaf beetle

Synela albida Lec.

The small syneta leaf beetle is at times very abundant in cherry
and prune orchards and is not uncommon on nursery and ornamental
plants. The adults feed on a large variety of plants in western
Oregon.
HOSTS Apple, cherry, peach, pear, prune, quince, maple, oak,
currant, gooseberry, filbert, crab apple, hawthorn, and willow are

hosts.

The adult beetles have dirty white wing covers
DESCRIPTION
and yellowish brown appendages. They are about inch long. The
larvae are white and have brown heads. The eggs are pearly white
and oval in shape and are apparently dropped indiscriminately over
the ground.
LIFE HISTORY AND INJURY: This pest overwinters in the larval

stage around the roots of it host. Pupation takes place in earthen
cells in early spring and adults begin emerging about mid-March
and can be found till about mid-June. There is one generation a
year. The larvae feed on the fiber roots of the host, and the adults
feed on the leaves, flowers, and fruits. The main injury is done to
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developing fruit where pieces are chewed out making it unsalable.
Entire buds are often destroyed, and on young grafts this is particularly injurious.
CONTROL: Lead arsenate sprays applied when the beetles are
in evidence have given satisfactory control.

Other syneta beetles
Two other syneta beetles are commonly found feeding on shrubs
and trees in western Oregon. These are Syneta carinata (Mann.)
and S. simplex Lec. They look somewhat like S. albida but are larger
and yellowish to brown in color. The adults are present in early
spring and at times are quite abundant.
Numerous species of small oblong chubby beetles belonging to
the genera Pachybrachys, Cryptocephalus, and Saxinis feed on leaves
of broadleaf and coniferous shrubs and trees in Oregon. At times
they cause considerable defoliation and bud injury. They are about

1/6 inch long and may be gray, brown, blue, or black with various
Lead arsenate spray is suggested for controlling.
Bronze willow flea beetle
color markings.

Diachus aura/its (Fab.)

The adults of the little bronze green willow flea beetle are common on floses and willows. The adults are about 1/12 inch long.
They are not flea beetles in the true sense of the word as they are
not able to jump.

Western willow leaf beetle
Galerucella decora (Say)

In parts of Oregon, the larvae and adults of the western willow
leaf beetle of ten become very abundant on willows and poplars. The

beetles are about 1/5 inch in length with wing covers striped with
yellowish brown and black.

Willow flea beetle
Chalcoides fulvicornis nana (Say)

The small bright green or bluish metallic willow flea beetle is
very common on willows in Oregon. The adult is about 1/10 inch
long. It skeletonizes the leaves but seldom causes serious injury.
Nothing is.known of its life history.

Other willow leaf beetles
Several species of the genus Glyptoscelis are commonly found
feeding in the adult stage on various species of broadleaf and coniferous plants. These gray to brownish beetles are about j inch long.
They feed on leaves and needles.
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Calligrapha multipunctata (Say) adults and larvae resemble
C. bygsbyana except that the ground color of the adults is yellowish
orange. They are common on willow in eastern Oregon.
Calligrapha bygsbydna (Kby.) adults and larvae are pale yellowish hemispherical black-spotted beetles that are common on willow
in western and eastern Oregon.
Lina aenicollis Schffr. adults are oval in shape and have a dark
yellowish brown ground color heavily marked with black spots. They
feed on willow. These beetles are common in the higher altitudes.
inch in length.
Dison).'cha quinquevittata (Say) are about
They are common on willows at times. They are bright yellowish
orange, with black longitudinal stripes.

Rose flea beetle
Haltica probala Fall

The rose flea beetle is about 1/6 inch long.

It is a metallic

bronze color. The larvae and adults are known to skeletonize the
leaves of roses and raspberries. It has not been found to be of any
particular economic importance in Oregon.

Elm leaf beetle*
Galerucella .i-aulhomelaena (Schr.)

Elm leaf beetle is a common and serious pest of elm in Oregon.
It is widespread throughout the state and often causes severe defoliation.

hOST: The host is elm.

DEscRIPTIoN: The adults are dull olive green with a darker
stripe on the side of each wing cover. They are about + inch long.
The young larvae appear nearly black. The older larvae are yellowish brown with a black stripe running down each side of the body.
When full grown they are about inch long.
The eggs are spindle-shaped, orange yellow, and laid in rows in
small groups on the under sides of leaves.
LIFE hISTORY AND INJURY: The beetles spend the winter in
the adult stage under bark, moss, outbuildings, and other protected
places. They emerge early in the spring when the first leaves begin
to show. After feeding for several weeks they begin laying eggs.
The first young appear about the first of June and skeletonize
under sides of leaves. This brood of larvae becomes mature in early
July. These larvae transform on or around the base of the tree and
produce another brood of larvae that feed during July and August.
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There is probably a third generation of larvae or at least a partial
generation during late August and September.
The injury may result in the loss of all or most of the leaves.
CONTROL: Lead arsenate sprays, if properly applied, will give
good control of this pest. The first spray should be applied in early

spring to kill the overwintering beetles before they lay their eggs.
A second spray is generally necessary to kill the young larvae that
hatch from eggs laid by beetles that were not killed by the first application. The second spray should be directed at the under sides of the

leaves where the larvae are feeding.

Subsequent sprays may be

necessary if the first sprays fail to give good control.

Alder flea beetle*
Hallica birnarginata Say

The black spiny larvae and the steel blue adults of the alder flea
beetle skeletonize the leaves of alder and willow commonly in Oregon.

They often become so abundant as completely to defoliate isolated
trees or groups of trees. The adults overwinter in protected places
and emerge in early spring to lay their eggs on the leaves. There is
but one generation a year.

Western spotted cucumber beetle*
Diabrotica (soror) il-punc/ala Mann.

The adults of the green black-spotted cucumber beetle are about
inch long and are known to many people as ladybird beetles. The
adults feed on a large variety of plants, however, instead of on plant
lice and other harmful insects. Very few plants are not acceptable
as food. The greatest destructions by the adults is done to flower
gardens and vegetable gardens, but trees and shrubs are often quite
seriously attacked. The larvae work in the soil on the roots of many
-

plants, some of which are rose cuttings, potato tubers, sprouting
beans, corn, etc.
The winter is spent in the adult stage in any place where protection is afforded. They appear on the earliest spring days to deposit
their eggs. These spring eggs have developed to adults by July and

August and at least a partial second generation may be produced.
Dusting with 3 per cent DDT where it can be used has given
excellent control. Undiluted calcium arsenate dust used on plants
that this material will not burn hasgiven good results. In California,
0.1 per cent pyrethrins combined with 1.0 per cent Lethane in talc

has given good results if applied when the temperature is 65° F.
Or over.
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Figure 60. Pose curculio adults and injury to thimbleberry buds.

SNOUT BEETLES OR WEEVILS
Curculionidac

Rose curcu1io''
Rl2ynchites bicolor (Fab.)

The long-beaked rose curculio weevil is often very common on

the buds of roses and bramble fruits. It is distributed widely in
Oregon and, where it is abundant, may cause the loss of many
flowers.

HOSTS: Rose and bramble fruits are hosts.
DESCRIPTION: The adults are about - inch in length and have
a long snout in comparison to the body length. There are two color

forms; one is red except for the head and appendages; the other is
entirely black. The larvae are curled, legless grubs and work in the
rose hips and developing buds of bramble fruits.
LIFE HISTORY AND INJURY: The winter is spent in the soil in
an immature stage, and the adults emerge about the time blackberries,

thimbleberries, and roses are well in bud. The adults make punctures in the sides of the buds and often riddle them so completely
that they fail to open. The eggs are deposited in these bud punctures. When mature, the larvae drop to the ground and remain
there until the following spring.

108

AGRICULTURAL ExPERIMENT STATION BULLETI N 449

CONTROL: Lead arsenate spray has been suggested as a control.
This should be applied when the beetles are in evidence. Handpicking the adults is practicable in home gardens.

Native strawberry root weevils
Dyslobus spp.

Several root weevils of the genus Dysiobus have been found
damaging nursery and ornamental plants in Oregon. The larvae
and adults work in the same manner as the Brachyrhinus group;
however, the life history differs. The adults emerge early in the
spring, generally about the latter part of March and the first of
April.

For control of these pests, poison baits, as used for other root
weevils, should be spread in early spring.
The species involved in nurseries are generally Dyslobus decora-

tus Lec. and D. granicoluis Lec. although D. ursinus Horn, D. wilcoxi Van D., lecontei Cs3'., and D. simplex Van D. are fairly common and may become pests. These weevils are gray and brown
in color and vary from to inch in length.
The adults of the members of the genus Scythro pus are often
very abundant on the needles of various conifers. The beetles are
about inch long and are reddish brown to bright bronze green in
color.

Figure 61. Adult Dyslobus granicollis injury to holly leaves.
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Fuller rose beetle*
Pan/otnorus godmani (Crotch)

The grayish brown Fuller rose beetle

is

often abundant in

southern Oregon. It attacks a large variety of hosts and is obnoxious

at times because of its habit of entering dwellings for hibernation
quarters.
HOSTS: The larvae and adplts have a long host range, some of
which are apple, apricot, azalea, blackberry, camellia, currant, gardenia, oak, peach, pear, prune, raspberry, and rose.
DESCRIPTION: The adult is a grayish brown snout beetle about
inch long. The adults are wingless. The larvae are white, curled,
legless grubs with brown heads. The eggs are oval in shape, pale
-

yellow in color, and laid in irregular groups around the base of the
host or in cracks of the bark.
LIFE HISTORY AND INJURY: Winter is spent in the adult stage.
in the soil, under debris, or in any other suitable hiding place. The

adults appear in the spring and lay their eggs as described above.
They feed on the buds and leaves. The larvae feed on the roots, snipping off the feeder roots and chewing off the bark of the larger roots.
CONTROL: Lead arsenate sprays have given fair control. Adults
can be prevented froni climbing up the plants by banding the trees
with tanglefoot or placing tin shields on the trunks.

Strawberry root weevils
Strawberry Root Weevi!*_BracIiyrhinus ova/its (L.)
Rough Strawberry Root WeevilBrac/iyr/-tinu.s rugosos/ria Ins Goeze
Black Vine Wcevil*_Brachyrhinus sulca/us (F.)

The strawberry root weevils are without a doubt the most serious
pests of nursery and ornamental plants. Their attacks are insidious
and are generally not noticed until serious damage has been done.
They are widely spread and attack a large variety of hosts.
HOSTS: All three species seem to prefer plants of the rose and
heath families but many other plants are seriously attacked. Amoig
nursery plants, the following are most severely injured : rose, camelha, azalea, rhododendron, cherry, plum, arborvitae, and yew.
DESCRIPTION : B. ovatus is the smallest species of this group.
The adults are black to dark brown in color and are about 1/5 inch
in length.

The adults of B. rucjosostriatus are generally dark brown in
color and are about 1- inch in length. The adults of B. sulcatus are
hiack in color and often speckled with white. They are about 2/5
inch in length.
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Figure 62. Root weevil larval injury to rose cuttings,

Figure 63. Root weevil larval injury to Azalea hexe.

The adults of all three species are evenly sculptured with small
round protuberances assuming the appearance of shagreen. They
are all wingless, and all possess plainly visible snouts. There are
no males.

The larvae are all very similar in appearance and are legless,
half-curled in lateral view, white to pinkish in color, with brown head
capsule. When full grown, they vary from J to inch in length.
The eggs are oval to spherical in shape, are generally pearly

white in color, and are laid on the ground under clods and other
objects around the crown of the plants.
LIFE HISTORY AND INJURY: The seasonal life history of all
three species is very similar. The large majority spend the wintek
in the larval stage, but many, especially R. ovatug, overwinter in the
adult stage and emerge to lay eggs as soon as warm weather begins
in the spring. Most of the larvae, however, change to adults during

June and lay eggs through June, July, and August. The overwintering adults, of course, lay eggs throughout late spring and also in
the fall before they overwinter. There is but one generation a year
of any of these species.
The injury consists in chewing off the fibrous roots and barking
the large roots. In the less woody plants, such as strawberries, the
larvae bore directly into the plant crown and often consume it
entirely.

Figure 64. Adult strawberry root weevil injury to red cedar.
Note the girdle.
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The adults of B. ovatus sometimes do serious injury to arborvitae by girdling young twigs, causing them to die. The leaf injury
to broadleaf plants is very characteristic as all three species feed on
the leaf edges, cutting out small semicircular sections. The adults
feed at night and hide under clods and debris in the daytime.
CONTROL: Control measures consist of poison baits to kill the
adult weevils and thus prevent the deposition of eggs. To insure
good success when using these baits, accurate timing of their application is necessary. There are several ways in which accurate timing
may be accomplished:
Examine the soil about the base of the plants for the immature forms. If 75 to 90 per cent of the pupae have changed to the
adult stage, it is time to apply the bait.
Examine the top layers of soil and clods around the base of
the plants (the weevils hide here during the day) ; if live weevils are
found, baits should be applied.
Examine the leaves occasionally for ragging of the leaves.
If ragging is evident, weevils can be found in the soil as described
above.

The number of applications of bait to apply will depend largely
on the seasonal occurrence of adult beetles. If adult beetles are
numerous during April and May, baits should be applied at this time
as well as in June when the greatest number of weevils generally are
present.

Individual fields will vary greatly as to beetle population either
as a whole or in certain parts of the field. Sometimes large populations are encountered adjacent to sources of infestation such as old
strawberry plantings, fence rows, and other places where suitable
host plants occur. Much bait and time can be saved if these heavily
infested areas are located early and baited. This will prevent spread
t6 the remainder of the field and often obviate the necessity of baiting
the entire field.
Several methods of application of the bait may be used. Broad-

casting the bait has proved to be satisfactory but is quite wasteful'.
The placing of a teaspoonful or tablespoonful in the crown of each
plant is the most economical and efficient method. The amount of
bait applied per acre will depend on the method of application but
15 to 25 pounds per acre is generally sufficient.
There are a number of proprietary baits on the market, most of
which will give good control. Most of these use some type of fruitwaste product as a carrier for the poison. The poisons generally
used are sodium fluosilicate or calcium arsenate. Some of these baits
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contain other substances designed to enhance the value of the bait
that may or may not be desirable.

Home-made bran baits can be prepared on the farm and have
proved entirely satisfactory for weevil contr ol. The formula for
making such bait is as follows
Bran
Water

Sugart
Calcium arsenate or sodium fluosilicate

50 pounds
5 gallons
5 pounds
5 pounds

This bait may be mixed by dissolving the sugar in the

water; incorporate this with the bran; and add the poison last.
Thoroughly mix. Or the sugar and poison can be dissolved
in the water together and then thoroughly mixed with the bran.
Either method has proved satisfactory.

Bud weevils
Sciopi/hes obscurus Horn
Pare plochus sellalus Boh.
Thricolepis itiornata Horn
Perilchnus oregonus V. Dyke.

In the spring, the adults of the four species of weevils mentioneci above often occur in immense numbers on the buds and developing leaves of tree fruits, caneberries, strawberries, and native
shrubs and trees. The species are generally not mixed in any one
place at any one time. Quite often on young trees the buds are

Figure 65. 11-spotted leaf beetle
or cucumber beetle.

Figure 66. Bud weevil adult.
(Sciopithes obscurus.)

Molasses at the rate of 21 gallons in this formula may he substituted for the sugar.

ivVhen molasses is used the amount of water is reduced to 3 gallons.
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nearly all destroyed or are so badly deformed that the plant receives
a serious setback, On older plants the injury is not so severe as the
feeding is spread out over a much larger area. Nothing of importance is known of the larval habits.
Control measures are usually not necessary, but a lead arsenate
spray is of some value. Banding the trunks or bases of the trees
with a sticky material has been suggested as a measure to keep the
weevils off the plants.
Many species of the weevil genus Pissodes are found in Oregon.
The adults are all about i inch long and vary in color from brownish
red to black and are often marked with white spots. The larvae of
some species work in the bark and cambium of coniferous trees while
others work in the terminal shoots. One species is very destructive
to the terminal shoots of white pine in the east, but this pest is not
as yet present in Oregon.

Bronze apple tree weevil*
Magdalis aenescenc Lec.

The bronze apple tree weevil is not a serious pest, but it is quite
commonly reported. The most noticeable injury is the dry sunken
areas on small limbs under the bark of which the larvae may be found
feeding. The eggs are laid in groups, and the holes in the bark

appear like a salt shaker. The weevils are black with a bronze sheen
and have noticeable ridges on the wing covers. They are slender and
measure about 1/5 inch in length. Winter is spent in the larval
stage, and the adults emerge in the spring to lay their eggs. There
is one generation a year. The common hosts are apple, birch, hawthorn, alder, cherry, and prune. Control consists of pruning out
and destroying the infested plant parts or painting over the affected
area.

Other Magdalis beetles
The following weevils of the Mogdalis genus are found in Oregon and do noticeable injury at times.
iVIagdals alutacea Lee. is silvery black to brown and feeds on
Engelmann spruce.
M. lecontej Horn is steel blue to black and feeds on yellow and
sugar pine.
M. proxina Fall is black and feeds on pines.

M. gracilis Lec. is black and feeds on prune and other broadleaf trees.

The larvae of these beetles bore into the twigs, and the adults
feed on the foliage and make punctures in the twigs to lay eggs.
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A small gray weevil, Cylindrocopturus longulus (Lec.), in its
larval stage works in the bark of twigs of pine and Douglas-fir. It
is not uncommon on wood piles and has been seen on nursery plants,
but no serious damage has been reported.

Poplar and willow borer*
Sternochelus lapaihi (L.)

The Sternochetus lapathi (L.) weevil is the most serious pest
of willow in certain parts of western Oregon. It is widely distributed

in the northern Willamette Valley, and is especially serious in the
Portland area.
HosTs: In Oregon it is a serious pest of willow and poplar and
is not uncommon on birch. It is reported from alders elsewhere but
has not been found on this plant in Oregon.
DESCRIPTION: The adults are about inch in length and are
black mottled with white. They are rather sluggish insects and are
unable to fly. They often make a squeaking noise when picked up.
The larvae are white legless grubs with brown heads and are about
* inch long when full grown. The eggs are white in color and look

like miniature oblong blocks; they are deposited in the roughened
bark of the trunks of smaller trees and about the bud scars higher
up on the trees. They do not lay eggs in the newer wood and seldom
very far from the ground.
LIFE HISTORY AND INJURY: The winter is spent as small larvae

between the bark and wood of the host. In early spring, generally
beginning about mid-March, the larvae begin to feed as miners in
the cambium and make winding tunnels therein. As the larvae grow

larger, more and more of the wood is eaten; finally, in the later
stages, tunnels are made directly in the wood. The outside of the
bark is often covered in early spring with frass and sap oozing out
of the galleries beneath the bark. Many trees are killed outright by
these beetles, and dead limbs are very common. Pupation takes place
in the pith as a rule and the tunnels behind the pupae are filled with
excelsiorlike borings.

Pupation takes place mostly in June and adults

emerge in July and August. The eggs are laid throughout the latter
part of July and through August. Most of them are hatched by late
September and October. The young larvae do not feed much until
the following spring.

CONTROL: In nurseries, attacks of these beetles can be prevented by planting susceptible hosts away from infested native plauts

pr by destroying the native host plants in the vicinity of nursery
plantings. If infested plants are found in the nursery, these should

67. Poplar and willow
borer egg punctures at base of
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Poplar and willow
borer overwintering larvae in

Figure

tree,

egg niche.

I

I

I

Figure 69. Poplar and willow
borer larval tunnels in bark.

-

Figure 70. Poplar and willow
borer tunnels and pupae in
willow.
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Figure 71. Poplar and willow borer adults.

be pulled out and destroyed before the first of June to prevent adults
from emerging and infesting more trees.
The young larvae may be killed in dug nursery stock by fumigation with methyl bromide used at the rate of 4 pounds for 4 hours
at 700 F. This treatment does not give complete control but approximates 98 to 99 per cent.
Growing trees infested with these borers may be sprayed in the
spring after the borings are evident with a 25 per cent ethylene dichloride emulsion. The infested areas should be given a thorough
spraying, allowing the spray to run over the areas where borings are
in evidence. This treatment does not give complete control but will
often help to prevent the death of valuable trees. Some injury has
resulted from this spray but in no instance have trees been killed.

BARK BEETLES
Scolylidue

The members of the Scolytidae family are extremely important
in forest trees, especially coniferous species. They generally confine
their attacks to weakened sickly trees. Very few species of importance are found on broadleaf plants in Oregon. The family is divided
into two more or less distinct groups according to their habits. The
bark beetles, to which the large majority belong, work in the cambium
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and bark and often scar the sapwood; the gallery of each species is
characteristic. The ambrosia beetles work in the wood of the plant
and make small round holes that are usually stained black; this black
stain on the galleries is caused by a fungus on which the larvae of
the beetles feed.

No direct control measures are applicable as a rule, Keeping
plants in a healthy, thrifty condition, and preventing mechanical
injuries is the best insurance against attack.
Following is a brief discussion of the species which attack
nursery and ornamental plants.

The clover root borer*, Hylastinus obscurus (Marsh.) is not
uncommon in the base of scotch broom and cultivated lupine although it does no particularly serious injury.
The Ash bark beetle, Leperisinus californicus Sw., is common
under the bark of Oregon ash.
The alder bark beetle*, Alniphagus aspericollis (Lec.) is common under the bark of Oregon alder.

Members of the genus Dendroctonus are very destructive to
coniferous forest trees and are not uncommon in ornamental trees.
They often attack healthy trees when there is an extremely high
population of beetles emerging from infested trees in the surrounding area.

Many members of the genera Ips, Scolylus, Pseudohylesinus,
PJiloeosinus, and Pityophthorus occur in Oregon. The large majority attack conifei-ous forest trees and at times are found in ornamentals.

European shot-hole borer
Ansandrus pyri (Peck)

The small European shot-hole borer beetle is often a concern to
nurserymen and orchardists. It is a widespread species. It is most
commonly thought to attack only devitalized trees or trees that are
suffering from drought or other causes making them weak. Some
authorities, however, believe that it sometimes attacks perfectly
healthy trees.
HOSTS: Apple, pear, alder, apricot, ash, beech, cherry, chestnut,
grape, elm, hawthorn, maple, oak, peach, plum, poplar, quince, sycamore, tulip tree, willow, pine, cedar, and hemlock are hosts.
DESCRIPTION: The adult female is dark brown to black and is
3.5 millimeters long and 1.5 millimeters wide. The male is more or
less oval in shape and is much smaller than the female-1.75 millimeters long and 1 millimeter wide. The eggs are pearly white in
color and are 1 millimeter long and .06 millimeter wide. The larvte
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are white, curled, legless grubs about 5 millimeters long when full
grown.
LIFE HISTORY AND INJURY: The winter is spent in the adult
stage in the wooden tunnels of the host. Eggs are laid between midApril to mid-June. Development is completed from June to August,
there being one generation a year.

The adult beetles make their entrance holes about the bud scars
or some other roughened place. After burrowing into the wood for
about a quarter of an inch they make branched tunnels. At the end
of each tunnel they deposit eggs. The larvae of the beetles do not
eat wood themselves but feed on fungus growths that the adults introduce at the time of egg deposition. The blackening of the so-called
shot holes is due to fungus discoloration. The tunnels in the wood
of the tree cause the tree to be weakened ; this allows for considerable wind breakage. These tunnels also make excellent places for
pathogenic fungi to enter.
CONTROL: It is fairly certain that only weakened or dying trees
are attacked. Some of these reasons may be drought, winter injury,
transplanting, mechanical injuries, and poor growing conditions due
to soil deficiencies, cultivation, etc. Notable attacks are generally
made on espalier trees.
The only means of reducing attacks by these beetles is to keep
the plants in a thrifty growing condition. Pruning out and destroying any affected plant parts early in the spring may be of some value
in preventing further attacks.

Shot-hole
Scolvius rugulosus (Ratz.)

The bark beetle, shot-hole borer, is widely distributed and attacks many orchard and nursery broadleaf trees. It is rarely of any
consequence except where trees become devitalized for some reason
or other.
HOSTS: Apple, tnountain ash, apricot, cherry, choke cherry, elm,
hawthorn, peach, pear, plum, quince.
DESCRIPTION: The adults of this beetle are dark brown to black
in color and are 2 to 3 millimeters in length. The back end of the
body is undercut, giving these beetles a very odd appearance. The
larvae are legless, white, curled grubs about 3 millimeters long when
full grown.
LIFE HISTORY AND INJURY: The adults emerge during the spring

and deposit their eggs underneath the bark of sickly or dying trees.
The eggs are laid along the sides of large straight galleries, and the
larvae work out from there at more or less right angles, making a
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double comb effect. The larvae feed partly on the bark and partly
on the wood. This girdling cuts off the sap stream and causes the

twigs and branches to die. Quite often the adults burrow into the
buds and destroy them, thus making them useless for budding pur-

poses.

CONTROL: Suggestions for control consist of the same measures
as found under the European shot-hole borer.

Lesser shot-hole borers
The Xyleborus sazeseni (Ratz) species is very similar in appearance to the European shot-hole borer, but it s only 2.5 millimeters in length. The hosts are very similar to that of the European
borer and must be in weakened condition before attacks occur.

The tunnel made by the adults differs greatly from that made
by the European borer in that all the eggs are laid in one large
cavity rather than in a branched tunnel. The winter is passed in the
larval stage, and the adults eme.rge during late spring and summer.
Trees should be kept in good vigor to prevent attacks.
The bark beetle, Phloeosinus punclatus Lec., often attacks arborvitae in nurseries and home plantings when the plants have had
some setback. It attacks only injured or sickly plants. The small
brown beetles lay their eggs in the cambium, and the larvae then
work out in a fan-shaped pattern and girdle the twigs and trunks.
There is no direct control. Attacks may be prevented by keeping plants in a vigorous growing condition and by preventing mechanical injuries.

GALL MIDGES
Cecidoinyiidae

Boxwood leafminer*
Monarlhro pa/pus bu.vi Labou

A very serious çest, boxwood leafminer, occurs in spotted infestations in the Willamette Valley. It does not appear to be too
common, but where it is found it causes severe damage.
HOST: The host is boxwood.
DESCRIPTION: The adults are tiny orange yellow two-winged
flies about - inch in length. The small white oval eggs are deposited
in the leaf tissue of the lower leaf surface. The larvae are yellowish

white to green and are found between the upper and lower leaf
surfaces.
LIFE HISTORY AND INJURY: The winter is spent in the larval
stage within the tissue of the leaf. About the last of the third week

in April the adults begin emerging. Emergence continues for about
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'7
Figure 72. Adult injury of the
shot-hole borer to cherry spur,

Figure 73. Cast skins of the boxleaf miner protruding
from the lower leaf surface.
wood

three weeks. The pupae of the fly protrude from the leaf mines
and the cast skins are very noticeable after any number of flies have
emerged. The flies live but a very short time after oviposition. The
eggs hatch several weeks after being laid and the larvae spend the
rest of the year in the leaf mines. The injury is apparent on the
upper surface of the leaves by the bleached, sickly yellow appearance. The lower surface of the leaf has the appearance of being
beset with green flat blisters with a small central depressed area
where the eggs were laid and evidently where the pupal case will
protrude. The mines themselves are not very noticeable as they do
not extend entirely to either surface of the leaf as is the case with
most other leaf-mining injuries. The injury often results in severe
leaf drop.
CONTROL: The timing of the control of this pest is very critical
and the spray must be applied at the proper period. The recommended spray is 25 gallons of stock molasses, 75 gallons of water,
and 1-i- pints of nicotine sulphate. The first application should be
made when or just before the first adults emerge, and two subsequent
applications should be made at 7-day intervals. If rain should occur
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Figure

74.

Adults of the box-

wood leaf miner,

Figure 75. Blister-like mites
of the boxwood leaf miner.

between sprays, the plants should be covered with canvas or muslin
to protect the spray material or another application should be made
as soon as possible. Thorough coverage on both sides of the leaves
is necessary. As this spray traps the adults in the sticky residue and
the nicotine kills them on contact, it is necessary to have the plants
covered with spray throughout the time of emergence.

Methyl bromide used at the rate of 2 pounds for 3 hours at
7Qo F. has given complete kill of the larvae in the leaves during the
dormant season of the plant. This treatment is applicable to potted
and balled plants and may be adapted to specimen plants in the field.
Rose midge*
Dosyneura rhodophaga (Coq.)

To date the rose midge pest is not known to be present in
Oregon. Since it is a very important problem where it does occur,

and since several rose growers have expressed deep concern over
its possible importation, a brief discussion of its biology and control
seems advisable.

It has occurred in the eastern states in greenhouses for many
years and within the last several decades has begun to infest outdoor
roses also.

The adult insects are small fragile yellowish flies about 1/16
The eggs are yellowish in color and are deposited in
crevices of the flower buds and in the axils of developing leaves.
The orange yellow, legless maggots work in the base of the flower
buds and on the upper sides of the young leaves. The infested
inch long.
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flower buds produce malformed flowers and often turn brown and
die; the tender shoots and leaves are distorted and are often killed.
The complete life cycle under favorable conditions may be completed in 12 to 18 days; thus there would be a varying number of
generations a year. Transformation and overwintering take place
in silken cocoons in the soil under the plants.
There have been a number of control measures suggested. Under

greenhouse conditions, the following practices have been found of
value:

Rotation of crops within individual houses.
Mulching the soil with tobacco dust.

Soil sterilization and cleaning up and destroying infested
stock.

Planting of clean stock and careful removal of soil from
roots of stock which may be infested.
Fumigation with hydrocyanic-acid gas or nico-fume at regular intervals to kill the adults. (Fumigation does not kill
the other stages.)
Hand-picking and destruction of infested buds and leaves.
Under outdoor conditions the following control measures have
been practiced
Care in obtaining noninfested stock.
Mulching the soil with tobacco dust.
Treating the soil with nicotine solutions.
Spraying or dusting infested plants with nicotine.
Destruction of infested buds, shoots, and leaves.

Birdseye pine midge
Re1inodp/oss inopLc OS.

What is assumed to be birdseye pine midge is common in
southern Oregon. The larvae kill the lateral tips of yellow pine by
working under the bark in pitch pockets. The larvae are small pink
maggots, and the adults are miniature two-winged flies. When
abundant these maggots may kill entire trees although the injury is
generally less severe. Infestations may be recognized by the dead
tips and needles. in finished lumber the injury results in what is
known as "birdseye pine" (Keen 1939).

LEAF MINERS
Holly leafminer*

Ph1omzidae

PJiyioiny.a iliCiS (Curtis)

Holly leafminer has been intercepted on holly shipments and
has been reported from Oregon, but the writer has never seen the
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injury on Oregon-grown holly. It could be a very troublesome pest
if it ever became established here.
HOST: The host is holly.
DESCRIPTION: The adult is a small grayish black, two-winged
fly about 1/12 inch long. The larvae are white legless maggots that
are found in the leaf mines. The eggs are very small and are laid
in the midrib on the under sides of young leaves.
LIFE HISTORY AND INJURY: The winter is spent in the leaf
mines as maggots. In early spring transformation takes place in the
mines. The flies emerge throughout the month of May. The eggs
in the midrib hatch and the larvae form small linear mines by fall.
Most of the larval feeding is done in early spring, and it is not until
then that the long winding mines become very noticeable.
CONTROL: Breakey (1939) reports that Downes (1931) suggests the use of a 2 per cent nicotine dust while the flies are present
on the treesthat is, during May. This dust should be applied at
weekly intervals until the fly emergence is complete. Breakey (1939)
outlines a poisoned bait spray as used for cherry fruit fly, but does
not indicate whether trials were actually made on the leafminer.

SAWFLIES
Ten thredinidac

Pear slug*
Caliroa cerasi (L.)

The pear slug is one of the most serious pests of cherry, hawthorn, and pear in nursery plantings. It is widespread and often
causes much concern.
HosTs: Cherry, hawthorn, mountain ash, pear, prune, and
quince are hosts.
DESCRIPTION: The adult sawfly is a four-winged, wasplike insect, shining black in color, and about inch long. The wings are

slightly tinted with brown. The larvae are covered with a heavy
coating of shiny slime, are olive green to black in color, and are
about inch long when full grown. The eggs are white and diskshaped and are laid in the tipper surfaces of the leaves where they
look like small blisters.
LIFE HISTORY AND INJURY:

The winter is spent in the soil

within earthen cells. There are usually two generations a year. The

first brood of larvae is most abundant during June and July and the
second brood in August and September. The larvae work on both
sides of the leaves but mostly on the upper side where they eat the
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leaf surface, leaving nothing but the leaf veins. This sk-eletonizing
often gives a badly infested plant the appearance of having been
scorched.
CONTROL: This insect is very easy to control.

Any of the poison sprays such as lead arsenate, cryolite, or nicotine and soap give

good results.

Dusts of lime alone or lead arsenate with an inert carrier also
give excellent control.

Bristly rose slug'
Cladius isomerus Norton

Rose sawfly*
Ca!iroo aelhiof5s (F.)

Bristly rose slug and rose sawfly, two species of rose slugs,
often cause serious injury to rose leaves in Oregon At least, it is
certain that there are two species answering the description of these
pests.

The larvae of the bristly rose slug are sluglike, grecnish white
in color, and are covered with many stout hairs. The eggs are laid
in slits in the midrib on the upper leaf surface. The larvae first
feed by skeletonizing the undersides of the leaves, but make holes in
and devour entire leaves as they get larger. In summer, transformation takes place in trash on the ground or on the bushes, while the
winter cocoons are found in the soil. There are generally several
generations a year.
The rose slug larvae are yellowish green in color and, have a
slimy appearance. They feed on the upper surface of the leaf only,
and remove the entire surface except the veins and lower epidermis.
The eggs are laid in slits on the under side near the edges of the
leaves. Transformation takes place in the soil, and there is but one
generation a year.
These pests are easily controlled with any poison dust or spray.
Lead arsenate is the most common poison used.
Coiled roseworrn
En'iphyus c'i;icifes Nort.

There are no known records of coiled roseworm occurring in
Oregon on growing plants but what has been taken to be its injury
in rose stems has been intercepted. It is very likely that it may at
some time become established.

The larvae are similar to the other two rose slugs but are not

covered with hair. The eggs are'laid in the blade of the leaf in the
upper surface. The young larvae at first skeletonize the lower leaf
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Figure 76. Coiled rose worm
transforming in pruning stub.

Figure 77. Boxwood mite injury.
Note the whitish scratch marks
on the leaves.

surface, but devour the entire leaf as they grow larger. This insect
gets its name from the characteristic coiled position the larvae take
when at rest. The larvae transform in the pith of the pruned ends
of the host.
This pest may easily be controlled with poison sprays or dusts.
The destruction of winter pruning is helpful in keeping them in
check.
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Native currant-worm
Gyoinon'chus appendicu/atus Hart ig

VVhat is supposedly the native currant-worm often causes severe

defoliation to gooseberries and often currants. The life history is
very similar to the imported currant worm and so is the control. The
larvae in this species are uniform green in color instead of being
spotted.

California pear slug*
Goinonvc/u,s californ icus Mar Ian

The California pear slug is not common hut occasionally occurs
on pears in nurseries. It is a green worm about inch long when
full grown. It eats more or less circular holes in the edges or the
middle of the leaves. Hibernation takes place in parchmentlike cocoons in the soil, and the adults emerge in early April to lay their
eggs in the leaves. The larvae feed in April and May and when
mature drop to the ground to emerge again the following spring.
Lead arsenate spray is the recommended control.

Cherry stem borer
Simp/emphytus pacificus MacGiTi

The cherry stern borer sawfly has been reported from Multnornah County in Oregon. The ]arvae bore down the pith of cherry
stubs left by pruning. They do this to transform to the pupal stage.
The larvae, when full grown, are bright green from above with a
series of dark brown transverse lines along the body. The body of
the adult insect is coal black with white to yellowish markings on the
legs. It is 7 to 9 millimeters long. They pupate about the latter part
of February and emerge during March. Nothing more is known
about the life history, hosts, injury, or control.

Willow leaf gall sawflies
I'onlania parva (Cresson) and other species of Pontania
The group of sawflies of the genus Pontania make globular to

oblong greenish to red galls on the leaves of various willows. The
eggs are laid in the leaf tissue and cause a swelling to form. The
larvae work in these galls and, when development is complete, drop
to the ground to transform. Little is known about the life history
and control of these pests.

Imported currant worm*
P/cro,udea ribesii (Scop.)

The imported currant worm sawfly, the adults of which are
inch in length, is often abundant in the

brownish black and about
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larval stage on currants and gooseberries. The larvae are green with
black spots and about inch long when full grown. The larvae

cause severe defoliation at times.

The winter is passed in cocoons in the ground, and the adults
emerge about blossom time and attach their eggs end to end in rows
on the under sides of the leaves. There are at least two generations
a year.
Control consists of a lead. arsenate spray applied when the worms
are in evidence.

Pteronidea thoracica (Harrington) larvae feed on the leaves of
service berry and chokecherry in Oregon. Nothing is known of

the life history or control.
Hemlock sawfly*
Neodiprion lsugae Midd.

The hemlock sawfly is at times a very important defoliator of
western hemlock in Oregon. The larvae are green in color and about
1 inch long when full grown. They transform in papery cocoons on
the needles and debris on the ground. The adults are only about f
inch long; the males are blackish and the females green to brownish.

CIMBICID SAWFLIES
Pacific sawfly

Ctrnbicidae

Ci)nbex pa.cifica Cresson

The large caterpillar-like Pacific sawfly feeds on the leaves of
willow in Oregon. The adults are reddish in color, are nearly 1 inch
long, and look very much like an over-sized drone bee.

ANTS
Formicidac

Numerous species of ants occur in Oregon, many of which are
more or less closely associated with plant lice. Definite instances
are known where ants actually care for aphids intone way or another but in most cases ants are associated with aphids for the reason
that aphids secrete a sirupy substance called "honeydew" that ants
apparently like very much. The ants may therefore be considered
a nuisance in most instances rather than a pest on nursery and ornamental plants. There are, of course, some species of ants that are
actual pests such as carpenter ants and others that occur in houses.
For those ants that build mounds or nests, an ounce of granular
calcium cyanide, placed in the mound and then covered up, will
usually kill out the colony. Carbon bisuiphide poured into the en-
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trance at the rate of one ounce per mound, and the entrance thoroughly plugged up, has also given satisfactory control.

Most species of ants that consort with aphids like sweetened
Sweetened baits containing tartar emetic is useful for
destroying these ants. A bait consisting of one ounce of sugar and
ounce of tartar emetic dissolved in pint of water has given good
results. This bait can be placed in small containers where the ants
are present, care being taken to keep children and pets away.

materials.

RED SPIDER MITES
Tetranychidae

Common red mite
Telronychu.c spp.

The mites of the genus Tetranychus are very common and
destruCtive to a large variety of hosts in Oregon. There are a number of distinct species but since all species are more or less similar
in appearance and mostly so in habits, injury and control, they will
all be discussed together.
HosTs: These mites attack nearly all deciduous trees and

shrubs, many evergreen broadleaf plants, and most of the common
varieties of juniper, arborvitae, spruce and so-called cedars. In fact,
there are very few plants that do not at some time or other suffer
injury from this group of mites.
DESCRIPTION: The adults are eight-legged and average about
1/50 inch in length. The immature forms are six-legged. The color

varies all the way from light yellow to pink, red, green, and dark
brown; many have paired blackish spots on the abdomen. The eggs
are straw-colored and more or less globular in shape; they are laid

on the undersides of the leaves among the webs.
LIFE HISTORY AND INJURY: Most or all of these mites overwinter as adult females in the trash and debris near their host plants.
In the spring, beginning about May, they migrate to the leaves where
they lay eggs. In the spring, while the weather is cool, reproduction
is slow but as the weather becomes warmer, a complete generation
may develop in 10 to 14 days. There are several generations a
year, the number depending on weather conditions. Mites generally

reach their greatest abundance during the latter part of July and in

August.

Injury consists in devitalization of the plants by the spiders
scraping and sucking the juices from the under sides of the leaves.
In the injury of these species the leaves are generally profusely coyered with webs on the under sides where the mites feed and repro-
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Figure 78. Red spider mite eggs on prune bark.
(Inset) Red spider mite.
duce.

The upper sides of the leaves generally have a stippled effect,
and where injury is severe, a grayish silvery cast develops. In many

cases, the leaves curl up and drop prematurely. On conifers, the
bright green or blue color of the needles turns to a dirty grayish
brown.

CONTROL: Cultural operations which tend to keep plants in a
vigorous, healthy condition help greatly to prevent injury by these
mites. In the summer, when mites first begin to appear, a lightmedium summer oil spray (1 gallons of oil to 100 gallons of water)
gives good control if the mites can be contacted. Dusts sold under
the trade names of DN-4 and DN-8, if properly applied, give excellent control. (These dusts consist of the clicyclohexylamine salt of
Dinitro-ortho-cyclo_hexyiphenol diluted with an inert carrier.)

Care

must be exercised in their use as severe burning may result during
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hot weather; many plants are susceptible to injury by these dusts so
preliminary trials should be run before large numbers of plants are
dusted. Sulphur dusts and sprays have been recommended for control of these mites, but under the conditions in the Willamette Valley
the results are not satisfactory because of the relatively cool climate.

European red mite*
ParoEciranychus pilosus (C. & F.)

The European red mite is very common throughout Oregon
and causes considerable damage to many species of plants.
HOSTS: Attacks most species of fruit trees and many broadleaf
and coniferous ornamental and nursery trees and shrubs.
DEScRIPTION: These mites are slightly smaller than the common red spider mites and are reddish brown in color. They have
several rows of conspicuous spines on the back. The eggs are red,
onion-shaped little objects with a white curved stalk about the height
of the egg located on the central top. side. The eggs are not usually
associated with a great deal of webbing as in Tetranychus.
LIFE HISTORY AND INJURY: The winter is passed in the egg
The eggs are laid in large numbers in the axils of branches,
twigs, buds, and around other roughened areas. The eggs hatch in
the spring when the leaves are forming and the mites begin feeding
on the under sides of the leaves and lay their summer eggs there.
These mites spin very little webbing in contrast to the Tetranychus,
but the leaf injury and resulting symptoms are similar. There are
a number of generations annually.
CONTROL: Dormant oil sprays applied for the eggs give very
good control if thorough coverage is obtained. The summer control
measures are the same as for the common red spider mite.
stage.

The spruce mite
Paraletianychus Unhtfl(]UiS Jacobi

The spruce mite is reported by Chamberlin (unpublished notes)

to occur occasionally on Sitka spruce in western Oregon and in
large numbers on lodgepole pine in eastern Oregon. Elsewhere, it
has been reported on pine, spruce, hemlock, and arborvitae. What is
taken to be this species is at times very abundant on spruce in the
Portland area.

The mites are (lull green to nearly black with a pale stripe on
the back. The eggs are brownish and more or less flattened. The

winter is passed in the egg stage. This mite spins rather profuse
webs and causes a graying or browning of the needles. See the
European red mite for control.
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Southern red mite*
Paraleiranychus ilicis McG.

What has tentatively been determined as the southern red mite
is very common on camellia in greenhouses and at times under outdoor Conditions.

HosTs: In Oregon this species has so far been found only on
camellia while elsewhere it attacks a number of other hosts.
DESCRIPTIoN: The appearance of the mites and eggs is very
similar to the European red mite.
LIFE HISTORY AND INJURY: In greenhouses this species breeds

continuously; under outdoor conditions, the winter is passed in the
egg stage. The eggs are laid on the under sides of the camellia
leaves, and the mites work on the upper side causing a reddish brown

russeting.
CONTROL: Same as for European red mite.

Boxwood mite
Neole/ranychus buxi Ries

The injury of this small greenish to brown boxwood mite is
very common throughout the Willamette Valley. The injury consists of small whitish streaks on the upper surface of the leaves, giving the appearance of pin scratches. The eggs apparently are always laid on the under sides of the leaves, and the mites seem to do
all their damage on the upper surface. The life history and control
of this mite has not been investigated in Oregon.

Clover mite*
Bryobia praetosa Koch

The clover mite attacks practically the same hosts as the European red mite and in many ways is similar in biology and injury. It
is a common species though it is seldom seen.
HOSTS: Many fruit, ornamental, and garden plants are hosts.
DESCRIPTION: The mites are about 1/40 of an inch in length
and are generally reddish, brownish, or green in color. The legs are
nearly as long as the body, which characteristic easily distinguishes
this mite from other common forms. The eggs are similar in appearance and are laid like those of the European red mite.
LIFE HISTORY AND INJURY: The mites overwinter as eggs on

the crotches and other portions of their hosts and hatch about the
time the leaves are breaking out. There are a number of generations
a year. The mites feed on the upper surface of the leaves at night

and hide on the twigs and branches in the daytime; for this reason
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the injury is often noticed long before the mites are discovered. The
injury consists in a silvering of the upper leaf surface.
CowrRoL: The same as for the European red mite.

BLISTER OR GALL MITES
Ertophyidae

Pear leaf blister mite*
EropIiyes yri Pgst.

The microscopic pear leaf blister mite is widely distributed and
occurs abundantly where no regular spraying schedule is followed.

HosTs: The most important host by far is pear but the mite
has also been observed on apple, mountain ash, cotoneaster, and
A melanchier.

DEScRIPTIoN: This mite is only about 1/100 inch in length and

can barely be seen with the naked eye. It is whitish in color and

long and slender.
LIFE HISTORY AND INJURY: The mites overw inter under the

bud scales as adults or nymphs. The mites become active at the
time the buds swell or soon after and attack the developing leaves.
The eggs are laid in the buds and among the small hairs on the
leaves. There may be a number of generations a year, depending
on the locality and weather. The feedingof the mites on the surface
of the leaves causes a scabbing and erinose condition and the feeding

Figure 79. Pear leaf blister mite
on mountain ash,

Figure 80. Linden gall mite pouch
galls.
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Figure 81. Pear leaf blister on
pear.

Figure 82. Walnut blister mite on
English walnut.

inside the leaves causes a green or reddish blister which turns brown
or black toward the end of the season.
CONTROL: Effective control can be obtained by spraying with
a dormant lime-sulphur solution. Sprays may be applied any time

after most of the leaves have, dropped in the fall or in the spring
before any buds have begun to open.

Linden gall mite
Eriop12es abnorrnis (Garrnan)

Linden gall mite forms beautiful red to greenish pocket galls on
the upper surface of the leaves of linden. The galls are about 3/16
inch long. It is quite common in the Willamette Valley but is of no
particular importance. Dormant lime-sulphur sprays are suggested
for control.

Filbert bud mite*
Eriopiiyes avellanae (Nal.)

The very small filbert bud mite attacks and causes an enlargement of the buds of filberts and hazelnuts in the \Villamette Valley.
When it becomes abundant, it may attack most of the buds on a tree
and prevent formation of leaves and nuts. No proved remedy is

known but dormant lime sulphur spray has been suggested as a
control.

Grape erinose mite
Eriop)ies vt/is (Landois)

Grape erinose mite makes a yellowish to brown erineum on the
under sides of the leaves of grapes and thus causes the upper surface

INSECT PESTS OF TREES AND SHRUBS IN OREGON

of the leaves to become distorted with swellings.

135

It has been found

in various parts of Oregon but has not been of any economic importance. The mites overwinter under the bud scales. Dormant
lime sulphur spray is said to be an effective control.

Walnut blister mite*
Eriophyes lrLsirialus erineus Nal.

The walnut blister mite is widespread in Oregon. English walnut appears to be its only host. It causes a dense yellow or brownish
erineum in a concave pocket on the under sides of the leaves. This
makes a convex blisterlike swelling on the upper sides of the leaves.
This is an extremely small mite which is of no particular economic
importance. It overwinters in the buds and may be controlled with
dormant lime sulphur sprays applied late in the fall or early in the
spring.

Blackberry mite
Eriophyes essigi Hassan

The blackberry mite is widespread in various species of Rubus
in Oregon. Its main injury occurs on evergreen and Himalaya blackberries where it causes the so-called "red-berry disease." Nurserymen growing blackberries should spray the plants with lime sulphur
(8 gallons to 92 gallons of water) late in the fall to prevent spreading of the mite. These mites are microscopic in size and overwinter
in the buds.

Maple bladder gall
Greenish or reddish bladderlike leaf galls about inch in diameter and about inch long are often very abundant on the leaves
of silver maple. No definite determination of these mites has been
made but the galls are probably formed by Phyllocoptes quadripes
Shim. or Eriophyes confusus Hodgk. as listed by Felt (1940). The
winter is passed under the bud scales and may be controlled with a
dormant lime sulphur spray.

Prune bud mite
Vasates fockeu (N. & T.

Prune bud mite has been found doing serious injury to young
prune trees in Oregon. It is similar to the rusty leaf mite.
HOSTS: Prune is the only host so far noted in nurseries.
DEscRIPTIoN: This mite is barely visible to the naked eye and
is tannish brown in color. It is humpbacked, more or less, long,
and triangular in shape.
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LIFE HISTORY AND INJURY: During the summer this mite inhabits the developing buds, tender tips and under sides of young
leaves. Where infestations are severe the growing tips and buds
may be killed, but as a rule the branch development is only stunted.
The young leaves and developing buds turn brown or black when
severely attacked. It is doubtless spread through budwood as mites

can be found in the buds at budding time. It presumably overwinters
in the buds.
CONTROL: Summer lime sulphur or wettable sulphur sprays
have given good control. Dormant lime sulphur sprays no doubt
also give good control.

Rusty leaf mite
Phyllocopies schiechiendali Nal.

The minute rusty leaf mite is widespread and at times causes
serious injury to its nursery and ornamental hosts.
HOST: Apple, pear, and prune are hosts.
DESCRIPTION: This mite is barely visible to the naked eye, is
light tan to whitish in color, and measures less than one-hundredth
of an inch in length. It is more or less pear-shaped with numerous
transverse striae on the abdomen.
LIFE HISTORY AND INJURY: This mite overwinters in the buds
like the pear leaf blister mite. It works on the surface of the leaves
and bark and in the developing buds. It is generally found on the
under sides of the leaves, causing a russeting and silvering of the
leaves and cracking of the bark. At times it causes the leaves to roll
longitudinally, especially young pear leaves.
CONTROL: Dormant lime sulphur sprays give excellent control
of this mite. Summer sprays of lime sulphur or wettable sulphur
also give good results.

SLUGS
Several species of slugs, of which the gray garden slug, Agrioumax agrestis, is the most important, are serious pests to leguminous
cover crops and vegetable and flower gardens. The greatest damage
is generally done in cool, moist summers and mild winters.
The other species of slugs of importance occurring in Oregon

are listed by Thompson (1942) as: the greenhouse slug,

Il/li/ax

gagates; the reticulated slug, Prophysaon andersoni; Anon hortensis;
and Anon ater.

HOSTS: The hosts are numerous and varied, and under the
proper conditions no plant seems to escape injury.

andersoni, enlarged
Figure 83. 1: The recticulated slug. Prophysaon
- -

1

times.

2: The greenhouse slug,

Milax gagates, enlarged 2 times. 3: Eggs of the gray garden slug on soil. 4: The gray garden slug,
Agriolimax agrestis, natural size.
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DESCRIPTION: Slugs are snails without any apparent shell cover-

The gray garden slug is from to inch long and varies in
color from gray to black. They are covered with a slimy coat which
protects them from drying out.
LIFE HISTORY AND INJURY: Slugs apparently reproduce at all
times of the year but mostly during mild, moist weather. Each individual is bisexual and is capable of laying eggs. The eggs are pearly
yellowish white and are about 1/10 inch in diameter. They are laid
singly or in groups under clods and debris.
ing.

The greatest amount of injury is no doubt done to plants in
the seedling stage. They are especially fond of the leguminous cover

crops, but may wreak serious havoc to other seedlings as well as to
larger plants. The slugs feed by rasping the tissues from the leaf
surface or other plant part and can almost always be connected with
their injuries by the trail of whitish shiny slime that they leave in
their wake. They often make circular holes in leaves and stems of
the tougher plants and may devour tender plant parts entirely.
LONTROL: Most nurserymen and other farmers plant cover
crops to enrich their land; it is therefore important to protect these
crops from the ravages of these pests.
The most effective method of control is the application of a poison bait to be applied whenever the slugs are present in damaging
numbers. This bait usually consists of 1 pounds metaldehyde and
5 pounds calcium arsenate in 100 pounds of bran. The bait may be
used either in the loose bran form or in pellets, but the pellet form
seems to give more uniform results. The bait should be uniformly
broadcast at the rate of 4 to 5 pounds per acre. everal applications
of bait may be necessary to obtain satisfactory control.
The ready-made baits may be purchased from most insecticide

dealers.

In the home garden, the cleaning up of plant debris, boards,
and other places where the slugs hide in the daytime will aid in reducing the numbers of these pests.

SYMPHYLIDS OR GARDEN CENTIPEDES*
Scu1i.qerlla immaculala. (Newport)

The small centipede-like soil-inhabiting Sv'nphyiid pests are
often very destructive. They are widespread in Oregon and attack
a large variety of hosts.
HosTs: Roots of an extremely large number of plants are hosts.
They do their greatest damage to seedlings but may often attack and
severely stunt many nursery trees and shrubs.
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DEscRIP'rIoN: The adults are pure white in color and are about
They have 12 pairs of legs when full grown and possess
antennae or feelers very similar to those of insects. They are very
active and spend their entire time in the soil.
LIFE HISTORY AND INJURY: In Oregon the complete life cycle
has not been worked out. The eggs are white and netted and are laid
in the soil. These hatch into small white young that are similar to
the adults. They apparently follow the soil moisture in the soil. In
inch long.

the spring, or when the ground is moist, they are near the surface
and in dry weather may be found farther down. Their injury consists in chewing off the small rootlets and root hairs. In this way
they are especially destructive to seedling plants. They often severely stunt older plants also and in nurseries may cause severe
losses. As a rule they are found in localized spots of a field, but in

many cases large areas may be seriously infested.
CONTROL: Control of these pests is rather difficult and expen-

sive if feasible at all. Flooding in winter has been suggested but
has not always proved successful. The use of carbon bisulphide
emulsion or treatment with chloropicrin has given good results in
some cases. Several new soil fumigants being tried at the present
time give some promise of giving fairly cheap successful control.
As the control of these pests is rather uncertain in Oregon, and new
methods are constantly being tried, the Experiment Station should
be consulted for the latest information.

NEMATODES
Helerodera sp.

The miniature white wormlike nematodes are not insects but
are generally discussed with them. Therefore, they are included
here.

The root-knot nematode is a worldwide species and attacks
nearly all ornamentals, fruit trees, and herbaceous plants. The roots
of affected plants are generally deformed in some way or other by
the presence of galls or other enlarged swellings. The worms live
in these galls, and the resulting injury causes the plants to become
sickly and often die, especially if the infestation is severe. Many
other types of galls found on plant roots are caused by fungi, bac-

teria, and insects. Careful examination of these galls should be
made to determine the real cause, as the nematode, once introduced
into the soil, is very hard to eliminate.
These nematodes may be disseminated on the roots of plants or
in infested soil.
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Control measures are mostly negative. The roots of all imported plants should be Closely examined for the galls and rejected
if they are found to harbor them. Soil known to be infested should
be sterilized before it is transported for use elsewhere.
Under field conditions, satisfactory control may usually be obtained in several ways. Summer fallowing with frequent cultivations to keep the weeds down and the soil as dry as possible will
eliminate the pests if the practice is followed for one or more years.
Growing of nonsusceptible crops such as wheat, barley, oats or
other grains combined with summer fallow has been found to clear
the soil of these worms.
Chemicals have recently been discovered that will control these
pests. For further information the Agricultural Experiment Station
should be consulted.

SOWBTJGS AND PILLBUGS
Porce 1/i0 sp. ; Araiiodil/idjum SI).

The familiar sowbugs and pillbugs are often destructive in
greenhouses and around flower and vegetable gardens. They prefer
moist dark places in which to live. The pillbugs are grayish black
in color and roll up in little balls when disturbed; the sowbugs are
generally uniformly gray in color and do not roll up. They feed
mostly at night and are seldom seen except when they are disturbed
under boards on the ground and similar hiding places. They do not
seem to be particular about what they eat. They are especially abund-

ant in greenhouses where regular watering is done aiid they often
become a nuisance in the basements of houses.

They feed on the roots and tender stems of plants and often
injure young seedlings severely.

Control of these pests is generally accomplished with poison
The following bait has been found to be very effective:

baits.

Bran
Molasses

Paris green
Water enough to make the bait rather sloppy.

12 pounds
gallon
pound

This bait should be placed in small piles where the pests are
Sprinkling powdered sugar containing 10 per cent paris
green over the ground has also been found to be an effective bait.
Destroying the hiding places of these pests, such as boards, plant
debris, etc., will aid in keeping them from congregating in serious
abundant.

numbers at any one place.
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THOUSAND-LEGGED WORMS
Millipedes

The thousand-legged worms are often found in immense nunibers in gardens and greenhouses. They usually hide in the daytime
and feed at night. There are many species that occur in Oregon,
some of which are known to attack the roots and stems of living
plants, while others feed mostly on decaying vegetation. They often
becomc so abundant as to be a nuisance by their presence in houses,
basements, and greenhouses.
Adequate control in most cases may be obtained by spreading
a poison bran bait as recommended for sowbugs. Destroying the
shelters in which they ordinarily hide, such as under boards and
debris, will aid in their elimination.

PLANT GALLS
Many insects and mites cause malformations of various plant
parts that are called galls. These galls may be formed on all plant
parts and may assume a variety of shapes and colors. Very little is
known of a means of prevention of galls or control of the pests that
cause them.

An enumeration of the various noneconomic galls would be a
major work in itself, so we will here make only a summary of the
most pertinent facts. The gall insects and mites of economic importanc have been discussed elsewhere.
Several families of insects and one family of mites confine themselves largely to gall making.
The gall wasps, Cynipdae, are small four-winged insects. They
make an extremely large variety of galls on oaks. They also make
many galls on roses and other plants of this family.
The gall nudges, Cecidomyiidae, are small fragile two-winged
flies many of which are gall formers. The most important nursery
pest in this group in Oregon is the boxwood leaf miner. These
nudges form galls on a large variety of plants.
The fruit flies, Try petidae, have two pictured wings. Many of
these are gall formers. Many live in the heads of flowers. Other
species are important economic pests of fruits, the most familiar of
which is the cherry fruit fly.
The plant lice, Aphididac and Phyllo.veridae, form many galls
on the leaves of plants. The true plant lice (aphids) confine themselves largely to broadleaf plants; the most familiar galls in Oregon
are probably those on poplar leaves. The Phylloxeridae confine them-

selves almost entirely to conifers in Oregon ; the most familiar
species of this group forms galls on the tips of spruce.
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The jumping plant lice, Psyllidae, are not important gall-foi-mers
in Oregon unless the cupped leaves of the boxwood psyllid may be
called a gall.

The blister or gall mites, Eriophyidae, are an important group of

gall formers in Oregon. The most familiar species of this group is
the pear leaf blister mite. There are many others in Oregon of economic importance that are discussed elsewhere.

MOSSES AND LICHENS
Trees and shrubs often become covered with lichens and moss
that give the plants an unsightly appearance. The following suggestions for control are standard recommendations:
Sprays should be applied during the dormant season when all
danger of causing leaf injury is obviated.
LIME SULPHUR: Lime sulphur is used to ad\rantage when there
is also an insect pest problem with which to cope, such as scales,
aphids, and other forms overwintering on the trees. Twelve gallons
of 32° Baumé lime sulphur should be used in every 100 gallons of
Spray.

BORDEAUX MIXTURE: Where there is no insect problem, this
material should be used at the rate of 12-12-100. Bordeaux is probably the more effective of the two sprays on the epiphytes as well as
an aid in the control of fungus diseases.
CAUTION : Filberts should not be sprayed during pollination, but
may be sprayed between pollination and leafing.

SOURCES OF INSECT INFESTATIONS
The nursery business offers an ideal means for the impOrtation,
exportation, and dissemination of noxious pests of plant materials.
All imported plants, whether from within the state or from other
states, should be carefully examined for pests. If pests are present,
the plants should be properly treated for their destruction. 'umigation with methyl bromide or cyanide and dipping in various insecticidal solutions offer the best means of treatment. A little precaution
at first may save untold trouble later. If any one should doubt this
last statement, he need only to look at a list of economic pestsvery
few of the important ones are native to the state.
Pests may be imported in any stageegg, larva, pupa, or adult.

These stages may be found on almost any plant part, in the soil
around the roots, or in packing cases. Careful examination of all
imports and exports is good business for you and your customer.

INSECT PESTS OF TREES AND SHRuBs IN OREGON

143

BENEFICIAL INSECTS AND OTHER NATURAL
CONTROL FACTORS
The many and varied natural causes that help to keep our insect
and related enemies more or less in check are not generally appreciated. If these natural control factors were not present, the struggle
for existence between man and the insects might come out. with the

latter the winner. A few of the insect scourges that are ordinarrly
subdued by beneficial insects and other natural causes are here listed
as examples of natural control.

Beneficial insects
Cutworms of several species have destroyed thousands of acres
of growing crops in outbreak years. Parasitic wasps and flies ordinarily keep those pests under control.
Spruce aphid is a species of plant louse that has destroyed thousands of acres of Sitka spruce on the Oregon coast. It is ordinarily
held in check by ladybird beetles, Syrphid flies, and small parasitic
wasps.

Tent caterpillars often completely defoliate willows and alders at
regular intervals in western Oregon. Parasitic flies and wasps generally keep these in check.

hemlock looper on the Oregon and Washington coasts has
caused the loss of nearly a billion board feet of hemlock, spruce,

and Douglas-fir in the last 60 or 70 years.
The oak looper sporadically defoliates large numbers of Garry

oak in the Willamette Valley.

This and the hemlock looper are

largely kept in check by parasitic insects.

Numerous other cases could be cited where insects suddenly
appear in alarming proportions and then as suddenly subside.
Natural control factors
Following is a brief discussion of the more important natural
control factors
DISEASES: Numerous bacterial, fungus, and so-called virus diseases kill countless numbers of insects. The most familiar of these
in Oregon is a fungus that kills aphids and causes them to turn yellowish brown.
Bians: A number of species of birds confine themselves almost
entirely to insect food while others eat insects along with other fare.
WEATHER CONDITIONS: Climatic and weather conditions play
an important part in keeping many potential pests from establishing
themselves. IViany of the serious pests of the south are unable to live
under Oregon outdoor conditions. F.xtremely cold weather at times
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contributes to the killing of noxious pests; this is especially true
when temperatures take a sudden drop.
OTIER PEST ENEMIES: Snakes, frogs, lizards, centipedes, spiders, some mites, moles, many rodents, bats, and certain other animals destroy myriads of insects.

Insect predators
Insect predators are some of the most important insect enemies. They include the following:

Ladybird beetles, adults and larvae, confine all their activities in

Oregon to the destruction of inses and other pests. They are partially responsible for keeping plant lice, scales, and mites tinder

control.

Ground beetles, Corabidae, rove beetles, Staphylinidae, leatherwinged beetles, Cantharidac, and soft-winged flower beetles, Il/f ci yridac, are some of the other predaceous beetles most commonly found
in nurseries and on ornamental plants.

Lacewing flies of various families are voracious feeders on

aphids and other small pests.
Stink bugs, Pentatomjdae, damsel bugs, Nabidac, flower bugs,
Anthocoridae, ambush bugs, Piiymatidac, assassin bugs, Rcduviidac,

and stilt bugs, Neididae, are all, or in part, active predators of de-

structive plant pests.
Many families of flies are all or in part predatory. The following are some of the more common:
Syrphid fly, Syrphidae, maggots are extremely important predators of aphids and scales.
Robber fly, Asilidac, adults devour many noxious pests, but they
also destroy beneficial insects.
Beefly larvae, Bomb yiiidae, are common predators of grasshopper eggs, cutworms, and other insects.
Stiletto flies, Therevidae, dance flies, Empididae, and long-legged
flies, Doiichopodidae are common flies that are mostly predators as
adults.

Trisect parasites
The large majority of insect parasites are flies and wasps. These
parasites are one of the prime factors in keeping insect pests tinder
control. Man has introduced and propagated many of these artificially for the suppression of certain pests.
Tachinid flies, Tachinidac or Larvaevoridae, and other closely
related families are extremely important parasites of many pests,
especially moths and butterflies. In Oregon a species has been propagated for the control of the European earwig.
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Many families of small wasps, most of which belong to the
superfamilies Ichneumonoidea, Chalcidoidea, and Serphoidea, are the
most common and important parasites of noxious pests. If it were
not for these small wasps, it might indeed be a sorry world to live in.

In California and eastern United States a wasp is now being
propagated and liberated for the control of the Oriental fruit moth.
This very serious pest has only recently been found in Oregon.

INSECTICIDES AND THEIR USE
The following is a brief discussion of insecticides and materials
used in conjunction with them: Their use, as here described, applies
to Oregon conditions only. For a more detailed discussion, Oregon
Agricultural Experiment Station Bulletin 393, Sprays, Their Preparation and Use, should be consulted. This bulletin discusses most
of the commonly-used insecticides and how to use them.
CONTACT INSECTICIDES

Nicotine
Nicotine insecticides are compounded in various ways but the
most commonly used form is nicotine sulphate in spray or dust form.

Free nicotine is becoming quite common, but very little has been
used in Oregon to date.
NICOTINE DUSTS: These dusts are usually made with hydrated
lime as the carrier. The most common strength is 4 per cent actual
nicotine (10 per cent nicotine sulphate). The weaker dusts of 2 and

3 per cent are at times suitable but are not usually recommended.
Nicotine dusts are used almost entirely for the control of aphids and
other soft-bodied insects.
NICOTINE SPRAYS: Nicotine sprays are used for the same pur-

pose as the dusts.

The most common dilution is one pint in 100

gallons of water with 3 pounds of soap. The soap acts as a spreader
and releases the nicotine from the sulphate radical.
The best results with nicotine are obtained when the tempera-

tures are high. It should be used only when the temperature is
70° F. or over.

Roterione
Rotenone is derived from the roots of several species of tropical
plants. The three most common sources go under the names of
Cube, Derris, and Timbo. Numerous experiments have been conducted to ascertain whether rotenone derived from one source is
more effective than others. There may be slight differences in effectiveness but for all practical purposes, rotenone is rotenone, provided

146

AGRICULTURAL EXPERIMENT STATION BULLETIN 449

the. proper concentration is present in the finished product. This
insecticide apparently acts both as a contact and stomach poison and
therefore finds a wide use.
ROTENONE DUSTS: The usually recommended concentration for
rotenone dust is .75 per cent although .50 per cent is effective against
a few insects such as spittle bug. Very little added control is obtained by stepping the percentage above .75 per cent, at least for the
pests occurring in Oregon. Rotenone finds few uses in nurseries,
but in garden, field, and fruit crops it is widely used.
ROTENONE SPRAYS: These sprays may be made either with the
concentrated powder form or from extracts of this powder. The
powder is used in combination with a wetting agent while the extracts
are usually proprietary products ready for use in the spray tank.

DDT
The new insecticide, DDT (dichloro-diphenyl-trichloroethane)
has received wide publicity in the past two years. It deserves this
publicity as this synthetic organic chemical offers great possibilities
in certain fields of insect control. It seems to be "what the doctor
ordered" in the field of control of many household insects and those
affecting man and animals. For the control of agricultural insect
pests, there are many instances where it can be used to advantage
and with better results than other known insecticides. This field of
research, however, is so new that DDT should be applied with caution and under the direction of competent authority. This note of
caution is here added because of the danger of killing beneficial insect species. Where DDT is used promiscuously pests such as red
spider mites may develop into a more serious problem than the one
for which the control was originally used.
At present DDT is sold in many forms, the most common of
which are:
Wettable powders containing 20, 25, 40, or 50 per cent DDT.
These are used as water sprays.
Oil emulsions with varying percentages of DDT for use in
water sprays.

Miscible oils with varying percentages of DDT for use in
water sprays.

Oil solutions with varying percentages of DDT to be used
as prepared for the control of flies and other household pests
such as bedbugs, fleas, etc.

DDT dusts of varying strengths (mostly from 1 to 10 per
cent). A number of inert diluents are used in these dusts
depending on the intended use and the brand.
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6. DDT in combination with other insecticidal materials are
also manufactured in dust or liquid form.
The most commonly used materials for agricultural pest control
are the 5 per cent dust and the 50 per cent wettable powder used at
the rate of 2 pounds per 100 gallons of water.

Sulphur

made up in a
concentrated form with a density of 32° Baumé. For dormant
LIME SULPHUR (LIQUID) as ordinarily sold is

scale control, 12 gallons of lime sulphur should be used in every 100
gallons of spray. Ten gallons of lime sulphur is usually sufficient for
pests other than scales. Summer sprays of lime sulphur are used at
the rate of 3 gallons per 100 gallons of spray.
LIME SULPHUR (DRY) : There is some disagreement as to the
amount of this material that will be equivalent to 1 gallon of 32°
Baumé liquid lime sulphur. Some authorities say 3 pounds, some
say 4 pounds. It is, therefore, suggested that 3 pounds be used to

equal 1 gallon of the concentrated liquid.
SULPHUR (DusrING) : Sulphur is often recommended for control of diseases and such pests as red spider mites. There are many

brands on the market, most of which conform to the standards ccquireci for a good product. These sulphurs are generally sold with
specifications that 90 per cent will go through a 325-mesh screen.
WETTABLE SULPHUR: Materials sold under the name of wettable
sulphur are finely ground suiphurs in which are incorporated certain
chemicals that make them wettable. They are generally used for
disease control and for spider mites. The usual recommended dosage
is 3 to 5 pounds per 100 gallons of water.
Many other sulphur insecticides and fungicides are in use, but
those here discussed are the ones commonly employed under Oregon
con di t ions.

DN compounds
DN compounds (trade name) contain the chemical dinitro-orthocyclo-hexyl-phenol or a dicyclohexylamine salt of this compound.
Their use is generally recommended for spider mite control. They
have a distinct tendency to burn certain plants, especially if the temperatures are high, so care must be exercised in their use. The most
generally used materials contain from I to 2 per cent of active ingredient incorporated on an inert diluent.
Another series of compounds consisting of a cresol derivative
instead of phenol are sold also for insecticidal use. In general, they
are less efficient for spider mite control and have a greater tendency
to burn.
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Several spray materials sold under proprietary names contain
the foregoing active ingredients. One material is commonly used for
spider mite control during the growing season while the large majority are used as dormant sprays for scale and aphid egg control.

None, or very few, of the dormant sprays are in general use in
Oregon as yet.

Oil sprays
Most of the oils used by nurserymen and home gardeners are
proprietary emulsions or miscible oils ready for use, so no mention

will here be made of the making of home-made oil sprays. Directions
for use by the manufacturer should be closely followed.
DORMANT OIL SPRAYS: The oils used for this purpose are not

as highly refined as the summer oils and therefore should be used
only where recommended and only for dormant spraying on deciduous treesnot on conifers. The usual strength of dormant sprays is
4 per cent actual oil in 100 gallons of spray. They are used for

scale control and for insect eggs of various kinds. Oil sprays should
not be used during freezing weather and should be applied only when
the plants are absolutely dormant.
SUMMER OIL SPRAYS: The oils used for this purpose should be
highly refined to prevent plant injury. For general use on conifers
and most broadleaf evergreens the oil specifications should be: Sulphonation test 90 or over and viscosity 65 to 70. These oils are generally used at the rate of 3 per cent actual oil in 100 gallons of water.
For use on the more tender plants such as deciduous trees and
shrubs, the specifications of the oil should be: sulphonation test 94
to 96 and viscosity 55 to 60. These sprays are generally used at the
rate of 1 to 1.1 per cent actual oil in 100 gallons of water.
Summer-oil sprays should not be applied during bright sunny

days or when the temperatures are 85° or over as excessive plant

injury may result.
Oil sprays in combination with other insecticides are often used
to advantage. The combinations that can be used may be found in
the compatibility discussion.

Thiocyanates
Several organic thiocyanate compounds, the most common of
which are sold under the trade names Lethane and Loro. are widely
used as contact insecticides for the control of plant lice and other
soft-bodied insects.

The group of insecticides sold under the name Lethane insecticides are commonly used in either spray or dust form. No definite
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recommendations are given in this bulletin other than that it often is
advantageous to use these as a substitute or alternate for nicotine.
Loro is usually used in spray form.
Directions for the use of the above products are given on the
containers in which they are sold.
S el eni urn

One or more proprietary products that contain selenium are on
the market. These products are recommended for the control of
spider mites. Because of the danger in the use of compounds of
this element, no recommended use of it has been made in Oregon.

Pyrethrurn
Pyrethrum insecticide is a natural product derived from the

flower heads of a species of Chrysanthemum. It is used as a contact
spray or dust and finds its widest application in the control of flies
and mosquitoes. These fly sprays are effective also against such
pests as moths and may be used to advantage in greenhouses.
The only nursery and ornamental pest on which this material
is recommended is the cotoneaster webworm.
STOMACH POISONS

Arsenicals
There are many different types of arsenical compounds used
for insecticidal purposes. A few of the more common forms are
discussed.
LEAD ARSENATE (as also calcium arsenate) is colored pink to

indicate that it is poison. It is used as either a dust or a spray. The
dust is usually used in a 40 per cent form. The spray recommendations usually call for 3 or 4 pounds per 100 gallons of water.

The standard lead arsenate (acid lead arsenate) is the more comand is used unless specific directions call for basic lead
arsenate. The basic form is recommended for spraying peaches as
the acid form causes severe injury.
CALcIuIr ARSENATE 15 cheaper than the lead arsenates and is
generally recommended for dusts when the plants on which it is to
be applied are not susceptible to burning. The widest application in
Oregon is for control of potato insects such as flea beetles. No
mon form

recommendations for control of nursery or ornamental insects are

advisable.
PARTS GREEN, SODIUM ARSENITE, and ARSENIC TRIOXIDE at the
present time are used mostly in the formulation of poison baits. They
are too toxic to plants to be used in either spray or dust forms.
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Fluorine insecticides
CRYOLITE (sodium fluoaluminate) is widely used as an insecticide in both dust and spray form for the control of chewing insects.
It causes very little plant injury and is therefore safer to use in certain cases than other common insecticides. The dusts are generally
used in strengths varying from 40 to 70 per cent. Three to four
pounds of cryolite in conjunction with an oil adhesive in 100 gallons
of water are usually recommended for sprays.
SODIUM FLUOSILICATE is widely used in poison baits at the rate
of 5 per cent.
BARIUM FLUOSILICATE is often substituted for the sodium com-

pound where there is danger of plant injury.
SODIUM FLUORIDE is used chiefly in cockroach and ant control.

Tartar emetic

Tartar emetic, an insecticidal compound chemically known as
potassium antimonyl tartrate, is widely used in the control of thrips
of various species. It is usually applied as a poisoned bait spray.
The following formula is the standard recommendation:
Tartar emetic
Cane or brown sugar
Water

2 pounds
4 pounds
100 gallons

Honey or sirup may be substituted for the sugar if this is not

available. The amount of these materials to use will depend on the

concentration of sugar in them.

Tartar emetic is rather insoluble in cold water, so hot water
should be used to thssolve it rather than dumping the powder directly
into the spray tank.

COMPATABILITy OF SPRAY MATERIALS
Compatibility of spray materials is an involved subject that is
too detailed to discuss in this bulletin.
As commonly understood or used, the following spray materials
should not be used together:

Soap with arsenates, fluosilicates, cryolite, lime sulphur, and
Bordeaux.
Lime sulphur with oils or bordeaux.

Lime with rotenone, pyrethrum, DN, soaps, DDT.
For further information, Oregon Experiment Station Bulletin
393, SpraysTheir Preparation and Use, should be consulted.
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SPREADING, WETTING, AND ADHESIVE AGENTS
Spreaders and wetting agents are used in spray materials to
increase the spreading or wetting action of the finished spray material. It is often advantageous to use these materials on certain
plants and against certain insects that are hard to wet or on which
the spray material does not give an even distribution of spray. Many
products are on the market for this purpose and several home-made
formulae are available. Wherever they are used, it is very important
they be used correctly. In most cases, more of these materials are
used than necessary, and the result is an undue run-off of spray
material. A discussion of all the materials that may be used for the
purpose of wetting or spreading would entail a lengthy discussion
and is too involved for treatment here. The manufacturers' recommendation or the recommendations of other informed authorities
should be followed.
The materials called adhesive agents are used for the purpose of

increasing the adhering properties of powdered spray materials.
The most commonly used substances for this purpose are oils. A

pint or quart of oil to 100 gallons of water is usually sufficient. In
using straight oils the powdered insecticide is first made into a thin
paste with water, then the oil is stirred into this paste so that no
more free oil is apparent. Fish, vegetable, or spray oils may be used
for this purpose. When using oil emulsions as stickers, the emulsion
should be first mixed thoroughly with an equal amount of water,
then slowly poured into the half-filled spray tank.

FUMIGANTS
METHYL BROMIDE finds wide application in the nursery indus-

try, especially in the exportation and importation of plants. Schedules can usually be worked out where plant pests can be killed without injury to the plant. A concentration of 2 pounds for 3 hours at
70° F. will give almost complete control of the large majority of
nursery insects. For further information consult the Oregon Agricultural Experiment Station.
ETHYLENE DICHLORIDE is now being used in some cases for the
control of the peach tree borer. The method of application is discussed under that pest. It also shows promise for controlling the
poplar and willow borer and is commonly employed in fumigation of
stored products.
CYANIDE 1S widely used as a fumigant for the control of certain
pests, but no direct application for its use is at hand for the control

of nursery or ornamental insect pests under outdoor conditions in
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Oregon. The commonly used forms are sodium cyanide and calcium
cyanide.

PARADICH'LOROBENZENE (P.D.B.) is a white crystalline chemi-

cal that is commonly used for the control of the peach tree borer.
The use of this material is described under that insect.
NAPHTHALENE is another white crystalline chemical and is
familiar under the name of moth balls. It is widely recommended
for the control and repelling of agricultural insects. Most of the

claims of its efficacy for the control of insects seem to be ill founded
except for the control of wireworms.
CliLoRopIcruN, a tear gas, is used extensively in fumigation of
stored products and is used widely in agriculture for the sterilization
of soil, especially for greenhouse purposes. It is a very effective
agent in killing insects, bacteria, fungi, and weed seeds.
DD MIXTuRE (1, 2 dichloropropane 1, 3 dichloropropylene) is
a comparatively new soil fumigant that is very effective for nematode
control and for certain soil insects.
CARBON BISULPHIDE, which is extremely inflammable, is used
for many purposes such as fumigation of stored products, weed con-

trol, fumigation of rodent btirrows, and for control of soil insects.
CARBON TETRAcHLORIDE is often used in conjunction with inflammable fumigants such as carbon bisuiphide and ethylene dichloride to reduce the fire hazard.
E'I'HYLENE DIBROMIDE is another new soil fumigant that gives
promise of being very effective in control of wireworm and certain
other soil pests.

POISON BAITS
Poison baits are used for the control of quite a number of pests.
The formulae to be used are described under the respective species.
The ingredients should generally be mixed in a definite order.
The dry ingredients first should be thoroughly mixed together in a
barrel by turning it over and over, or on a flat surface where the materials can be turned with a shovel. When molasses, sugar, or similar soluble sweet materials are used, they should be dissolved in the
water and mixed last with the dry materials. The solution should
be slowly sprinkled on the dry materials with constant stirring to
obtain an even crumbly product.

Baits containing water with a sweetening agent will mold if
stored for any length of time, so no more should.be mixed than can
be used at any one time. They may be spread out and dried and
moistened again when needed, but this is not a good practice.
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Baits should never be applied in large lumps or placed in piles
as this is a waste of material as well as a hazard to children, birds,
and animals. The rate of application is variable, but 10 to 15 pounds
per acre is sufficient for all baits discussed in this bulletin.

EQUIPMENT FOR THE APPLICATION OF DUSTS
AND SPRAYS
DUSTERS: There are many makes of dusters on the market.
The hand dusters are of two types: bellows and rotary fan., For
the control of pests on individual plants that are more or less separated from each other (e.g., cabbage), the bellows type is more satisfactory. Where the plants are more or less grown together and there
is no intervening space, the rotary fan type is probably more suitable.
Power dusters are of three types: traction, power take-off, and
those with independent motors. Of these, the last-named type is

generally the most satisfactory, but it costs more and is more expensive to operate. The power take-off type and the traction type
are satisfactory for most purposes. The objection to them is that
poor coverage is usually obtained at the ends of the rows and quite
often variations occur in the amount of dust applied due to the lay
of the land and other factors.
SPRAYERS: There are many types and sizes of power sprayers

on the market, most of which meet the manufacturer's guarantee.
One of the most common mistakes made by growers is to buy a
machine that produces too low a gallonage per minute. Other important factors to consider are the development of pressure, size of
tank, width of wheels, and agitation.

Most hand sprayers lack proper agitation. This is very important in the application of oil sprays and those insecticides that
must be kept in suspension. For soluble insecticides the agitator is
not important.

HOW TO APPLY DUSTS AND SPRAYS
Much of the efficacy of an insecticide depends on how an'd when
it is applied. Too often poor control is laid to the material when the
fault is actually in the application.

Following is a brief discussion of some of the more pertinent
facts that must be considered when controlling insects.
CONTACT INSECTICIDES such as nicotine and others must actually
come in contact w.ith the insect in order to kill. It is, therefore, important to know where the pests are located on the plant and to direct
the materials at that place. The mistake most often made is to direct
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the material at the upper leaf surface when the pests actually occur
on the under side. Contact sprays should be so applied that the
entire plant is thoroughly wet. This may take 100 gallons per acre
or 500, but the important thing is to do the job right.
Contact dusts are usually applied at the rate of 30 or 40 pounds
per acre; on small or low-growing plants this is usually adequate for
good control.

STOMACH POISONS are usually not as hard to apply to get good

control as are the contact insecticides. An attempt should be made
to get an even deposit over the infested plant part. Dusts are usually
applied at the rate of 20 or 30 pounds per acre.
Timing of insecticidal treatments is important. Control should
be started when the pests first begin to appear rather than waiting for
damaging numbers. It is often cheaper to make several applications
than to try to kill all pests at once.
The time of year when control measures for any one pest are
undertaken is also very important. Certain pests are most easily
controlled during the dormant period and vice versa. Scales as a
whole and certain mites and moths are most easily controlled during
the winter or early spring, while many other pests are not present on
their hosts until the plants begin growing.

SANITATION AND CROP ROTATION
Sanitation is often an important means of keeping insect pests
in check by destroying their hibernating, breeding, and hiding places.
Specific cases may be cited to illustrate the best means of pest control.

Slugs, earwigs, sowbugs, and many other pests hide under debris,
boards, and similar places during the day; destruction of these hiding
places will Cause these pests to be scattered more widely. Many

beetles and other pests hibernate under debris in fence rows and
similar places; destruction of these hibernating quarters is often
very helpful in keeping these insects from congregating in harmful
numbers. Wild host plants growing near cultivated plants are often
a source of infestatione.g., wild willows infested with the poplar
and willow borer serve as a source of infestation for cultivated plants
such as birch and willow.
Crop rotation often is very helpful in preventinga serious build-

up of certain pests, among the more important of which are root
weevils, wireworms, and other soil pests. The practice of rotating
crops is also of extreme importance in preventing build-up of certain
fungus diseases.
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Diacrisia virginica
Di-ospidi.dae

Diospidiotus (Aspid-

iotus) anc'liis

Diospis cornell
horni

Dior-i'ctria
ponderosae

santhocnobans
Disseyclia quinqueviltat,
DN compounds
Dolicliopodidsc

Douglas.6r tussock
moth

Drepanajuhis acersfoliac
Dusters
Dyuaspidiolns briton-

virus

-

rugipennis

a-rbuti
a-rctostaphyii

European fruit scale
borer

Eurymedon, the

99
102

Fall wehworm

65

30
153

40

38
42

118, 120

Filbert bud mite
Fir hark louse
Flat-headed apple
tree borer
Flat-headed borers
Flat-headed prune tree
borer
Flax worm
Florida red scale
Flower bugs
Flover tlirips
Fluorine insecticides

Forest tent caterpiIlar
159

35

131, 132

-ne-rolss

Eyed hawk moth
Eye-spotted budmoth

FcerJlcuba aumricularia

Foi'mici4ae
Franklin -tells

10

128
16
16

mmnuto

nwuitoni

occientahs
Fruit flies
Fruit tree leafroller
Fuller rose beetle
Furnigants
-

Galeruicella
deccrra

m'antho-muebaena

Gall midges
Gall mites
Garden centipedes

Geleciiia pericu tel/a
Gelechiid moths
Gel echiidae
Geounetridae

Giant silk moths

Glypkipterygidae
Glyptoscehs
Gossyparia spit-rio
Gracsllaria
azaleella
syringella
Gracellariidae
Grape erin050 mite
Grape phylloxera
Grapholilho
unolesta

pruirivora
Grasshoppers
Gray garden slug
Greasy army worm

Great Basin tent

caterpillar
Greedy scale
Green clover hopper

Greenhouse leaf tier

Greenhouse slug
Greenhouse thrips
Greenhouse whitefly
Ground beetles
Ground rneatybug
Gy-rnnonyclsss

16
141
77
109
151

104
105
120
133
138
84
82
82

68
57
85
104
35

94
96
92
134
27
-

76

76
11

136
61

68
41
19
70
136
17
50

144
36

127
127

appendiculalus
calif ornicus

10

turn

101

147
144

24
24

European fruit lecan-

Esiaophora senuifu-

lOs

23

European earwig
European elm scale

41

70
70

23

Vermicubosus

Euphyiluro

European red mite
European shot-hole

99

pecterosa

Dichelooi -ic

Eupbi-ale-ruis

106
104
60
40
46

Dice-rca

Page

Page

Page

C1er-winged moths
Clover mite

54
71
57

72

60
134
25

98
98
99
81

- 46
144
16
150
68

Hal is idota
argeust ala
macse/ala
J-lallica
b-ivsarginata
probato

59

60

106
105

Hapbotlsrips leucanthe-mm

Harvest flies
Hawk moths

J-Iedia ochrolesmcamta

Heliolhrips bsoemor-rhosdohs
Helio-sehdae
HenssrocamPa
pseudo tssmgala

vet usIa
Hemiberl cria

(Aspidiotus) degesscrab

rapax
Hemlock looper
Hemlock sawfly

56
71
17

90
65
65

42
41

. 69, 70, 82

Hercotlsrsps fascialsms

Heterodera
Hieroglyphic sharpshooter

17
18

128
17

139
19
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Holly budmolh
Holly leafminer
Holly scale
Hop butterfly

75

123
40

Hornvorms
Huckleberry teafminer
Hummingbird moths
Hylaslinits cbscurus
1-tv/it Pterits pnsav

Hy/'/ianlria cunea

55
56

94
56
1 IS

30

Page
Long-horned wood
homers

Long-legged flies

Lorquin's admiral
Lygmis

elisus

s/titil
Lyonetia cammdida
Lyonetzmdae

60

lclineurnosioidea

145

Imported currant worm 127
Imported willow borer -- 89
Insect parasites
144
Insect predators
144
Insecticides
Ips

145
115
53

Irbisia sit/ani
Iris worm
Isia isabe/Ia

81

60

Tumtang plant lice
'June beetles

21

tot

Juniper scale

46

Lacebugs
Lace-ivings
Lscliititc

30
35
23

al

34, 144

/ivricifolis.e

31
31
31

niedisjiinosa
occidenta/is
oregsioensvs

31

j'oiderosae
pseudoisugae
rubicu,adus

Ladybird beetles
Lsrvaevoiidae

31
31
31

34, 144

La.tiocatsipidae

144
65

Laspeyresia laricaita
77
Leaf beetles
103
Leaf blotch miners
92
Leaf bugs
53
Leaf miners
96. 97, 123
Lea/hoppers
19
Lea froller moths
71, 77
Leather-winged beetles -- 144

Lecaniiirn
39
corni
35, 39
fletcheri
39
Lepenstnu.v ca/if ornicus Its
Lepi3josa p/sea

came/hoe
49
u/mi
47
Leptocoris trmvsttat-u.v -----1

Lesser apple worm

Lesser shot-hole lancers
Lichens

Lilac leafminer
Lime sulphur
Linia aeivico//i.v

Linden gall mite
l.ibartdae
Lithoco//etj.i

76
120
142
96
147
105
134
62

crataeel/a

(Came raria)
cjan/therie//a
(Canieraria) nenaoris -(Cameraria)
iinbellulariae

Locust clearwing

52

cupliorbmae

Iacvigatae
niacrosiphuni
osniaaoniae

-- .

Pelargonma

iha'iini
r/vododendm-j

iosite
cubic/lana
sea/is/si
it an/eyi

Madrone serpentine
lcafminer
Madrone shield bearer
a-enea'cens

94

89

54

54
96
96
31
31
31
31
31
31
31
31

31
31
32
32
93

90
114
114
114
114
114

a/titacea
qi-aciiis

/econtei
Proxmnia

Malcicosonia

cons/vie/a

65
68
65
66

disstrio
fragilis

Plus-ia/is
.lJa/ano phi/ia

Maple bladder gall
Maple tip moth
Marniara

arbut ic/la
iViargarodidac
Mealyhugs

Measuring worms
Me/a no/s/us

atlantis

fern tv-rn brunt
ilit'Ia-noxant/teri-u ii

101

135
73
94
93
35

36
66
12
12

32
97

flocciilosit iii

Mcloidae
Melyridac

144

Me-rn bracidac

Methyl bromide

Mici-oce p/ia/at/mr/ps
abdoriijnalms
iVlilcmx gagates

Millipedes
Mindarus cvbietjitus
.VIirida.e

Monarthropa/pus buxi
Mosses

Mourning-etoak but-

19

151
17

136
141
32
53

120
142

terfly

55

a/ni

32
32
32
32
32
32
32
32

?klyoca I/is
a,mnu/at its
ca/if oruicmis

coryli

gave eisa
/sasaniae
ti/tact

93
94

56

Macrosip/tuni

c/coats-a

(Phyllonorvcter)

144

Page
Nalsidae

144
152

Naththalene

Native currant-svo-rmri

127

Natural control factors -- 143
Needle miners
90

iVcididae

144
139

Nematodes
Neoborits anioe,sus
semite//aria

54

Neodi.prion tsugae

Maigdalis

Kakin,ia cynosbiiti
Kei-midae
Knotweed psylla

102

.513'ZUs

cerasm
coim no/vu/i

32
32
32

jiersicae
r/tanmni

32

160

128
54
132

Neop/iasva niena/sma
Neotetranyc/vmis buxi
Nepytma phantasniarici -

-

Nicotine

69
145
61

Noctumilac
Notodcnot ida-ct

No/olopits antiqitci badza

Nynmphalidae
Nymp/ialms
antiopma
calif ornica
Nucmi/aspis (Aspidiotus) calif ornm.ca

62
62
55
55
55

42

Oak looper
Oak treeliopper

70
19

Oblmitue-bamsded leaf-

roller

Occaivthmts nivemis
Oestliitndic/ in flits-a

71, 78, SO
10

Oil sprays

Oleander scale
O/ethreuti4ae

Olive green army WOrm

Omniverous leaf tier
Onion thrips
Orange tortrix
Oriental fruit moth

32
148
41
71
61
81

16
SO

76

Orthesi.a occidentauis .35
Ortheavtdae
Ortlioptera

Oyster shell scale

35

10

41, 47

Pac/sybi-achys
Pach spay/la celtidis-

104

Painted lady
Pandora moth

56
35
109

vesicnla
24
Pac/mysphinx mnsdesta -----S 7
Pacibc flat-headed borer
95
PacifIc sawfly
128

Pantoniortis godinani
Pa/'m/io
dattiimts
eusynmedon

rutmi/ss
Papilioitmd.ae

Paradiclilorobenzene

Pam-antltreite robin/act

Pat-a/sloe/ens se/latus
Paratetran'c/im.tis/icis
pi/osus
tiitunguis
Pat-/alas-ia cantelliact

Peachtree borer
Peach twig borer
Pear leaf blister
mite

Pear psylla

Pear slug
Pear thrips

Peno/,/mmrni.s
Po/'nlm-camo/is

papa/i mon//is
Popmitt-tm-ansversus

Pen/atom/doe

54
54
54
54
152
89

113

132
131
131

49
86
84

133, 142
21

124
13

32

32
32
144

SUBJECT INDEXContinued
Page

Periphyllus

american its
ca/if o,niensis
ly-ro pie/us

niacrostachyae
populicola

Peritelinits Oregonus
Pero,mea variana
Petrova
b-urkcana

flees/ma

Phetiacospis (Chioriaspis) pinifoliae
Pliiloenus leucopht/ialtit,is
Phlegetliont -its
qitiiiqiteniacitlata
sexta
Ph/seosinus
punctat us

Phlyctaenia
oeifundalis

rubigo.lis
Pholits achemiiow

32
32
33
33
33
113
82
71
71

tax foliae
Phytoenyea s/lets
Phytornysidae
Pieridae
Pillhugs

Pine butterfly
Pine needle scale
Pin ens
boycei
coloradensts

engelinanni
pinif alias

Pinipestis ointerinanhti
P inns radiata
Pissodes

Pitch nodule moths

Pityopht horns

Plant bugs
Plant galls

Plant lice

Platycotis vittata quad-

Salal leafminer

Salt-marsh caterpillar
Sanitation

San Jose ocale

49

mneizcafla
bii.ti

proc/i
opalescens

18

floccosa

24
23
23

Ii 8

12 0

70
70
57
33

39
39

12
I 23
54
1 40
54
49

27
27
27
26
70
49
114
71
118
53
141

28
19
57

Pa/yes on

101
co-u/ct/is
101
s/os/i
100
Polycesta calif ornico
Polyqonia satyrus ----------55
57

101

Porirlerosa pine needle
82
miner
527
Pan/ama
127
paina
71, 89
Poplar borer
57
Poplar hawk moth
Poplar & Willow
115
borer
140
Porcel/io
Priociuy co/if or-incus
Proci/ihi/sts
coris.gotons

Rusty tussock moth

Sanninosdea

56
56

103

33

ga/ca/omits
hirsuta
/atiforceps

23
23
24

-ounce
pymicola
rib esiac

24

masse

33
33

21

23

23
trinioculata astigmnata
21, 14 2
Psyllidac
Pteroc/ilorsis

salign us
Ptero-ttidea
mibesis

12 7
12 8

tltorocica
Pit/vinamia
canie/icola

37
38
37

flocci,t era

Pulvi-nisria vitis

Putnam scale

4

Pymalidac

1

70
14 9

Pyretlirurn
Quad resspidiotus

(Aspidicitus)
)riglans-regiae

42
42

oe.etreacf orts i-is

pernicwstis

4

Raspberry root borer
Recurvoiia

86
82
82

maccone//a

Red-berry disease

Red-humped caterpillar

Red spider mites
Rcduviidae
Reticulated slug
Rctiiiodiplosis itwpis
Rhododendron lacehug -Rhododendron lea/-

53 5
62
12 9
14 4
13 6

12 3
5I

96
33
33
33
33

coiner

Rlsopalosipliitni conii
grab/i out i
Isuppophacs
mud/il ersuui

Rho/who/a

iiocvana ilucifoltaua
naevana

R/uyacio-oia

Rluyncliites bucolot

Rhioecus tcrrestrus

Rhubarb spittle bug
Ribbed case makers
Robber fly

Root-knot nematode
Rose curculio
Rose flea beetle
Rose leafhopper
Rose midge
Rose sawfly
Rose scale
Rotenone

75
73
7I
10 7

36
1S

96

14 4
13 9

07
1 05

20

22
1 25
1

Rough strawberry root
weevil

44
45

09
161

102
144
136
62

Rusty leaf mite

24
23

100
152

Polyplierhus moth
Polyp/i ylla deccitilinca/a

Pseudohylessnus
Psyllo

135
36
59
118

Page
Round-head wood
horers
Rove beetles

a/ni gossypiona

ii b-ittota

Poison baits

Pseudohacis eg/anlenna
alba

Peocilonot

Platysantia eitryalus

Prune bud mite

Pseudococcidae

71

Pho radon hionuli
Phyllocoptes
13 5
qitadripes
13 6
chlechtendali
27
Phy/loxera vitsjoliae
Phyloxeridae
24, 14 I
14 4
Phymatidac
Physokeriiies

cncolor

Page
33
fraxitii-di/ietalae
33
fraxinijolii
62
Prominents, the
Prophysaon a-cdersons-----136
73
Pro/co/eras ocsculana

93
60
154

41, 43

eirstuosa

86

Satin moth

86
65
57
124

Scale Insects

34
101

Sat urniidae
Saivflies
Saxinus

Scarabaead-ae

Schizoloc/inus puttradio/ac
Schiaoveuris rilc5'u
Schiouro concinuia
Sciopithcs obsctrrss
Scolytidae
Scolytus

89

t04

33
33

62
113
117
118

101, 119
rutgulosris
Scsi/s ge-id/a iniutiacrilata. 138

Scythropris
Selenium

Series

Serphoidea
Sequoia pitch moth
Shield hearers
Shot-hole borer
Silver-spotted ballotrota
Ssntpieisiphytis pod/Icus

Slugs

Smeriiitlr us

ceriryi

ce-u-usyi op/i/ha/miens --

108

149
102
145
89

90
119
59
127
136
57
57

Snout beetles
Snout moths
Snowy tree cricket
Soft (brown) scale
Source of insect rn/es-

107

Southern red mite

132
140

tattoo

Sowbugs
.Sp/iingidoe

70
10
36
142
56

Sphinx
56
d,-upiferaruni
56
perelegans
56
Sphinx tooths
70
Spike top
72
Spilonota ocel/ana
18
Spittle bugs
60
Spotted tussock moth
153
Sprayers
15!
Spreading agents
73
Spruce budmoth
131
Spruce mite
144
Staphylinidae
Step/tan//is rhododendri -- 51
Stc-rnochet-us lapatiti
Stictocep/ici-la motto-is

Stiletto flies
S/i/p-no/ia salicis
Stilt bugs
Stink bugs

Stomach poisons
Stone flies
StramenosPus hel/oggi

Strawberry crown
moth

115

19
144

65
144
144
149
10

49
89
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Strawberry fruit worm
Strawberry root

weevil
Strawberry root weevils,
native

Strawberry spittle bug
Sulphur
Sulphurs
Swallowtail butterflies
Symphihids

Page
81

109
108
18
147
54
54

138

Synanthedon
ialbicorni.s

aniericaisti
bibiooipenisis
iiovioroeissjs

tipulifonni.s

Syneta leaf beetle
Sync liz

al.bda

89
89
89
89
89
103

103
104
104
144
144

crarinata

simplex
Syrphid fly
Syrphidne
Tachinid flies
Tachsnsdae
Taoniopteryx piociflca

Taeniothrips

144
144
10

scoisje-

que-ns

-

13
33

Tarnalia cowen.i
Tartar emetic
156
Telea polyphensus
57
Tent caterpillars
66
Tent hredjnidae
124
Ten-lined June beetle -- 101
Tel ranychidae
129
Tetranyclous
129, 131
Tlserevidae
144
Tbiocyanates

Thistle butterfly

148
56

Tlsrico1p0 inornata
Thiips

141
113
12

Thousand-legged worms

Page

Thrip.c
ma.droni
tabaco
Thysanoptera

Page

\Valnut blister mite
17
16
12
59
51
51
97
97

Tiger moths
Tsngidae
Tingids
Tisclse,-ja m.alifo lie/la
Tischerijdae
Tobacco hornworm
Tomato hornworm

56
56
77

Tort ricidac

Tostrir
citrana

135

Walnut scale
Walnut spanworin
Weevils

42
68
10?
33

Vm'estern orthezia
Western peach borer

Western tent caterpillar

%Vestern tussock moth
Western spotted cucumber beetle

65

106
54

Western swallowtail

Western willow leaf
beetle

ranciscana
Trachykele
1

Treehoppers

Trialeurodeo vaporar.

80
81
101
19
sO

Trioza
incerta

24

mania

24
24
24

minuEt
Pu/la
sulcata
Trumpet miner, apple
leaf

24
97
141

Tussock moths

Twig borers
Twig & leaf miners
Typhiocyba

33
62
101
90

Porno-rio

20

rosae

20

T7acu,sa calif ornica
Vancouver sphinx

Vanesga cardui

Variegated army worm
Vasatei- fockeui
Vespainimiia sequoiae

hopper

\Vhite flies

sorum

Trypctidae
Tiiberculatus u/mifolii

Western svillow tingid
\k'etting agents
While apple leaf-

33
57
56
61
135

89

'iVhite, grubs
Whites

\Vbite-lined sphinx
Wild cherry borer

Wild cherry sphinx
Willow borer

Willow flea beetle
\-Villow leaf gall sawflies

Wireworms
Wooly pine louse

Xyleboriis sareseni
Xylococcims beEn/se

Xylocr-ius agassizi

86
66

--

104
52

151

20
50
101

54
37

89
56

71, 89
104
127

97
26
120
35

103

Yellow-neck-ed cater-

pillar
Yellow-striped army

62

Yellow woolly bear

60

worm

Ypononietmlidac

61

90

Zeira/'/iera ratzc.
burgiaisa

Zimmerman pine moth

73

70

HOST INDEX
Abies, 30, 49, 50
concolor, 39

Ash. 36, 38, 41, 42, 43. 47, 54, 68, 77, 98, 118
Mountain, 30, 31, 37, 39. 43, 47, 62, 71, 72,
98, 119, 124, 133
Oregon, 33, 54, 118
Aspen, 33, 47, 62, 68
Azalea, 17, 37, 49, 57, 94, 109

g-rondiz-, 26, 39, 49

l'ectinata,

26

no hi/is, 26

no-rdnianniaua 26
Acer, 30, 49
Alder, 20, 30, 32, 33, 35, 37, 38. 43, 47, 54,
58, 60, 62, 66, 68, 89, 98, 99, 100, 103, 106,

Barberry, 47
Basswood, 38, 47
Bean, 106

114, 115, 118
Oregon 138
A/ntis, 23, 30
Anselanchier, 24, 133

Andromeda 47
Apple, tO, 20. 29, 30, 35, 36, 37, 38, 41, 42,

43, 47, 51, 52, 54, 56, 57, 58, 60, 62, 65,

66, 68, 69, 71, 72, 76, 77. 78, 8!, 84, 85, 86,
91, 92, 97, 98, 101, 103, 109, 114, 118, 119,
133, 136

Crab, 13, 29, 30, 39, 47, 56, 72, 77, 85, 92,
103

Apricot, 30, 32, 36, 38, 41, 42, 43, 47, 62, 65,
71, 77, 80, 84, 86, 98, 101, 109, 118, 119
Ariziicaria, 36
Arborvitae, 39, 43, 98, 109, 112, 120, 129, 131,
Pyramidal, 75

Arbutiis menziesii, 24, 29, 93
Arctostaphy!oi-, 24, 33
colnnibiana, 29
Patula, 29

Beech, 37, 38, 41, 43, 47, 60, 62. 118

Belt/a font/na/is,

30

Birch, 30, 39, 43, 47, 57, 58, 60, 62, 68, 78,
81, 100, 101, 102, 114, 115

White, 70
Bitterhush, 68
Blackberry, 37, 38, 59, 60, 65, 72, 77, 109
Evergreen, 31
Himalaya, 135
Black cap, 30
Blueberry, 62
Bouvardia, 17
Boxelder, 36, 38. 41, 42. 47, 51. 68, 73, 77, 89
Boxwood, 23, 37, 40, 41. 43, 47, 120, 132
Bramble fruits, 10, 94, 107
Broadleaf, 32
Buckeye, 37
Buckthorn, 43
Butcliersbroom, 40
Butternut, 52
162

HOST INDEX-Continued
Camellia, 17, 32, 36, 38, 41, 42, 46, 47, 49,
109, 132
Cane fruits, 20, 44, 80, 113
Cascara, 31, 32, 43, 54, 59, 99

Catalpa, 43
Ceanothiis, 23, 41, 43, 52, 54, 55, 57, 59, 68,
99, 100

integcrrinriis,

29

helix,

30

Holly, 32, 36, 38, 40, 41, 47, 50 75, 78, 123,

Chaniaecyparis, 46
Cherry, 13, 20, 32, 38, 39, 41, 42, 43, 47, 54,
58, 59, 60, 65, 66, 68, 71, 72, 76, 77, 78,
81, 84, 85, 86, 89, 92, 98, 99, 101, 103, 109,
114, 118, 119, 124, 127
Bing, 101
Choke, 32, 43, 52, 54, 68, 86, 119, 128
Lambert, 101
Wild, 52, 89, 92
Chestnut 38, 43, 47, 118
Horse, 39, 47, 103

Cleinztis, 36

124

Honeysuckle 33, 37, 43, 47
Hornheam, 62

Huckleberry, 62

Ivy, English, 36, 41
Jasmine, 36

Jasrninum,

49

Jumperus,

46
30

Loburnuni,

30

Juniper, 98, 129
\Vestern, 31, 36

fast igiata,

Clover, 81

Coniferous plants, 102, 104, 108,

115,

118,

131, 142

Corn, 106

Corions occidntalis,

29

Cotoneastei, 30, 41, 43, 83, 91, 133

Larch, 62, 77, 82
Western, 31, 89

Larix

europaea, 26
occsdentalis,

83

liorizontalis, 83
Micro/ihyllo, 83
Suiisnsi, 83

Laurel, lot

Cranberry, 41, 44, 47, 73
46

Currant, 20, 30, 37, 38, 41, 42, 43, 47, 55, 60,
66, 77, 89, 101, 103, 109, 127, 128
Cypress

Arizona, 90
Italian, 90
Las'son false, 90
Hootka false, 90

26

California, 37, 44, 94
English, 40, 41, 43, 61
Portuguese, 86

Cottonss'ood, 42

Cupressss,

40
30

Hemlock, 41, 42, 69, 118, 131
Western, 26, 69, 82, 128
Herbaceous plants, 57, 60, 81
Hibiscus, 36, 43

Celery, 70

francheti,

114. 118, 119, 124
Hazel, 58, 60, 89
Hazelnut, 32, 38, 62, 134
Heath, 41, 109
Heather, 47, 62

Hedcra,

sa-nqnrneus, 52
thyrsiflorsis, 29
Cedar, 118, 129
Incense, 50, 90
Western red, 69, 90

Ced-rus atlanticiis,

Hackherry 24
Hawthorn, 20, 29, 30, 36, 37, 38, 43, 47, 60,
62, 65, 66, 68, 72, 76, 81, 85, 91, 92, 103,
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