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28 HOW INSECTS ARE CLASSIFIED

Psyllidee, the psyllas. Minute, jumping forms. Plant feeders,
Aphidide, the plant lice.

Coceide, the scale insects and mealy bugs.

The more important families of Heteroptera are as follows :
Reduviide, the assassin bugs. Predaceous on other insects. QOeca-
sionally attack man. Have a strong,
three-jointed beak.

Tingitidze, the lace bugs. Wings finely
reticulate, looking like lace. Plant feed-
IS,

Acanthiidz, including some plant feed-
ers; also the common bedbug,

Capsidse, the leaf bugs. Usually small.
Often injurious.

Lygw®ide, the chinch bugs. Destruc-
tive plant feeders.

Coreid:e, the squash bugs. Often ill
smelling. Some species rather large.

Pentatomidwe, the stinkbugs. The
Frc. 26. — The giant water 1amily includes both plant feeders and

bug, wings folded. Sub- predaceous forms.

““]1“ Heteroptera.  Onigis Thyreocoridae, the negro bugs. Very
nal.

small forms.
Pediculid:e, the sucking lice, parasitic on mammals.
The number of described species in the Hemiptera exceeds 20,000.

Coleoptera

The order Coleoptera includes the beetles, readily distinguished, as
a rule, by the fact that the front pair of wings are hardened and act
simply as horny coverings for the larger, membranous hind wings,
which are folded beneath the others when at rest.

Metamorphosis is complete. There are four distinet stages, instead of
three, as with all the other orders mentioned thus far. Eggs are laid
by the adults, and from these hatch wormlike larveae, commonly called



















o4 HOW INSECTS ARE CLASSIFIED

are fitted for sucking. The adults in this group take only liquid
nourishment, or frequently none at all. The larvee, however, are
provided with well-
developed jaws,
adapted for biting
and chewing. It is
in the larval stage
that the represent-

atives of this order
are injurious. The
moth itself, or but-
terfly, is harmful
only in the sense
that it is the parent
of a succeeding de-
structive stage.
The antenne

Fig. 33. — A butterfly, Argynnis. Original.

are of three general types, and separate the order into its sub-
groups. Butterflies have slender antenna composed of a large
number of indistinet rings or segments, with an enlargement or club
at the end. In the skippers the club at the end of the antenna is
somewhat elongated, and is turned back at the farther end in a slender
hook. The antennge of moths are more or less feathered, often elabo-
rately so. Butterflies are usu-
ally on the wing in the day-
light hours, while moths have
a tendency to fly at night.
Butterflies habitually rest with
their wings folded together ver-
tically above the body; skip-

pers may hold the wings in a
similar position, or may hold
the front wings vertical and
the hind wings horizontal; moths habitually rest with their wings
held horizontal or rooflike, or curved around the abdomen. The

Fig. 34.— A skipper, Atrytone. Original.
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48 NATURAL ENEMIES OF INSECTS

began to grow excessively numerous, some
one of its enemies, stimulated by the abun-
dance of food, increased so rapidly that with
the next generation or the next season the
injurious species was well-nigh wiped out of
existence.

In truth, there 1s a sort of natural balance
between the numbers of a given species of
insect and those of its enemies. If the insect
increases abnormally, the parasites are stimu-
lated to heavy increase and the numbers of
Fig. 51. — Predaceous the host are rapidly diminished. If, on the

11:::' &iddlaomz. Onlic other hand, the host decreases abnormally, the

parasites perish from lack of food, and thus,
freed temporarily from their attack, the host is enabled to increase
onee more.

Consideration of the above law helps greatly to explain the fact
that injurious species imported
from a foreign country are so
often intolerable pests. We
have brought over the host with-
out its enemies. Finding con-
ditions here congenial, it multi-
plies to excessive numbers,

escaping the attack of the
parasites that would have taken
it in hand in its native home.
Oceasionally, it has been found
possible to import artificially
the parasites of an introduced
pest, and to establish them

successfully in this country.
But the venture is tedious and :

: 3 g Fi1c. 52. — Adult tachina fly ; enlarged
exceedingly difficult. Some con- and natural size. The larve are para-
dition of weather or tempera- gites. Original,
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ture is found unfavorable to an essential parasite; or it is discovered
that in its new home the parasite itself is attacked by some enemy
from which it was free in its native land. Rarely, however, the
experiment is sucecessful; and the few instances that do work
out satisfactorily abundantly repay for the labor and cost of all.

The most extensive attempt at the introduction of parasitic and
predaceous enemies from abroad for the control of a menacing pest is
that now in progress, under
the auspices of the Bureau of
FEntomology cf the United
States Department of Agricul-
ture, in the fight against the
gypsy moth. At least ten or
twelve species must be col-
lected, imported, and colo-
nized sucecessfully, in order to
make this work a complete
success ; but there is excellent
prospect of ultimate accom-
plishment; and meanwhile,
no other known measures
will avail to limit the ravages
of the pest.

Frc. 53. — Eggs of Chrysopa sp. Predaceous
on plant lice. Enlarged. Original.

Among our valuable families of predaceous insects are the ground
beetles, tiger beetles, and lady-bird beetles in the order Coleoptera ;
the assassin bugs and many aquatic forms in the order Hemiptera ; the
dragon flies constituting the order Odonata: and several families in
the two-winged flies or Diptera.

T'wo orders furnish the majority of our parasitic species, the Diptera
and the Hymenoptera. The number of parasites within these orders
18 enormous. The prineipal families include the Tachina flies and the

Syrphus flies in the Diptera, and the Ichneumons, Braconids, and
Chaleids in the Hymenoptera.
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Fungous and Bacterial Diseases of Insects

Fungous diseases of various kinds attack insects, and oceasionally
are responsible for their death in large numbers. A familiar example
18 seen at the close of every

summer when many of our
common house flies may be
observed clinging to the ceil-
ing, their abdomens distended
and covered with a fine, pow-
dery substance, while a ring
of the same light powder sur-
rounds the insect’s body on
the ceiling.

Nearly every season speci-
mens of the common tent
caterpillar may be found hang-
ing from a leaf or twig, the
body misshapen and covered
with a powdery growth. Mil-
lions of brown tail caterpillars
have been killed in the New
England states in the last
two years by a fungous
disease.

Attempts have been made
to propagate these diseases
artificially. A fair measure
of success has sometimes at-

Fig. 54. — Tent Caterpillar, Malacosoma .
- efforts, but the
americana Fab., killed by a fungous tended Ll_]ESE+ ; =) :
disease. Original. undertaking is difficult, owing

to the fact that certain con-
ditions of weather and moisture appear to be essential to the

growth of the fungus.
Caterpillars of some species are attacked also by bacteria of one or





































































































































94 SPRAY APPARATUS

Barrel Pumps

Barrel pumps of one type or another are in use in the majority of
orchards of moderate size where any spraying is done. Usually they
are mounted direetly on a 50-gallon barrel, which serves as the spray
tank. Such pumps have a capacity ranging from 1 to 4 gallons of

Frg. 60. — A barrel pump. Original.

liguid per minute, and are intended to operate at a pressure of 100 to 125
pounds. They are capable of furnishing material for two leads of hose.
Commonly the outfit is placed on a wagon of some kind, or on a sled.
Unless the trees to be sprayed are headed very low, there should be a
simple tower or elevated platform, about 4 feet high, bolted to the
wagon, on which one of the operators may stand while the other

works from the ground.
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Horizontal Pumps
Horizontal hand pumps are typically of the double-action type, and
have a capacity of 3 to 5 gallons of spray material per minute. They
have a marked advantage over barrel pumps in that the handle is longer

L R Ly

AT M A,

FiG. 61. — A convenient tower used in connection with a barrel pump. Original.

and works in such position that the operator can maintain the desired
pressure and volume with much less effort. They do not bring the
constant strain on the muscles of the back, characteristic of barrel
pumps, and since they are double acting, both the forward and the
reverse strokes count. In efficiency, pumps of this type are nearly
the equivalent of the smaller power outfits.
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Traction Outfits

Traction sprayers derive their power from the wheels of the vehicle
on which the pump and tank are mounted. They are especially useful
in spraying grapes, potatoes, or other field crops; in other words, they
are adapted to the kind of work in which one devires a continuous spray
delivered constantly
at a definite position
or angle. For spray-
ing of this character
they may properly be
selected. For general
orchard work they
are not suited unless
there is some ar-
rangement by which
the gearing may be
disconnected and the
pump operated by
hand when desired.
Outfits of this kind
should always be pro-
vided with a large
air chamber, a pres-
sure gauge in plain
sight, and a relief
valve which will open
at a certain pressure and allow the liquid to flow back into the tank.
The capacity of traction sprayers is figured on the basis of a vehicle
moving at the rate of 250 feet a minute, and ranges from 5 to 18
gallons of liquid per minute. The connection to wheels is made by

Fig. 62.— A horizontal pump. Original.

eceentric, chain, or gearing.

Hand traction sprayers operate on the same principle, but are much
smaller, are intended to be wheeled about by hand, have a tank of
about 20 gallons capacity, and are so arranged that the pump may be

thrown out of gear and operated in the same fashion as a barrel pump.
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-

They are fairly satisfactory, but are apt to prove heavy and hard to
manage. In one type the construction is such that a single horse may
be hitched to the outfit, which is then guided by the operator much in
the manner of a plow.

Power Sprayers

Power outfits consist essentially of a gasoline engine, a rather heavy
pump geared or belted to the engine, and a large tank, the whole

Fra. 63.— A gasoline power sprayer. Original.

























































116 PESTS OF GARDEN AND FIELD CROPS

with washing the seed cane with whale-oil soap. Remnants of cane in
the fields, and Johnson grass in or near by, should be burned.

The Clover Root-borer (Hylastinus obscurus Marsh.)

In the Central states clover is subject to considerable injury by this
insect, the presence of which is seldom recognized. The adult beetle
15 small, dark, and eylindrical.
Coming out in the spring from
clover roots, in which it has
passed the winter, it lays eggs
in shallow cavities which it ex-
cavates in the sides of the larger
roots of clover plants in the
same or adjoining fields. The
grubs that hateh from these eggs
burrow in and through the roots,

Fig. 82. — Adult of the

Clover Root-borer. En-

Fiac. 81.— Work of the Clover Root- larged and natural size.
borer. Original. Original.

sometimes completely destroying their central parts and killing
the plant.
In the latter part of summer the grub changes to a pupa, from which a
beetle emerges in fall, but remains in the root until the following spring.
Only two-year-old plants are likely to be attacked. Plowing a badly
infested field at once after haying will kill many of the grubs, because
the roots will be turned up and dried out. Pasturing a field serves to



















122 PESTS OF GARDEN AND FIELD CROPS

sprouts are pushing above the
ground. A later generation works
in similar fashion. The adult is
a two-winged fly.

The application of earbolic aeid
emulsion is the only direct remedy
available. Injury is apt to be
worse when manure has been ap-

l*ui. 92. — The Hm'{i-mrnl I"L'In_c:;_\;tj:t-. plied to the fields in the spring,
Enlarged and natural size. Orig- '
inal.

probably because it attracts the
adult flies or offers them shelter.

The Carrot Rust-fly (Psila rose Fab.)

The leaves of the plants attacked turn red or rusty looking, while the
roots are tunneled by small brown maggots, one fourth of an inch long,

Fic. 93. — Work of the Carrot Rust-fly. Original.

On the surface the root may not show much evidence of injury, but
when it is eut through, the brown burrows will be evident. Oceca-
sionally celery is attacked by the same species.

The adult is a slender-bodied, two-winged fly. There is one genera-
tion annually in the field, but breeding may at times go on in carrots
in storage.
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the sugar-cane borer. In early summer, the tender unfolding leaves
are found riddled, and often the central part destroyed, so that growth
is aborted. In midsummer a new generation of borers works in the
pith of the lower stalks, making numerous channels, often causing
the stalk to break down in strong winds.

The first lot of moths are out early in the growing season, and lay
eggs on the young leaves. In the fall the larva of the second brood
burrows down into the base of the stalk, where it spends the winter.

Control measures consist in the removal and destruction of all
stalks left in the field in fall. If the stalks are short, they may be
plowed under deeply. Rotation of crops will help in control.

The Sugar-cane Borer ([Dialrea saccharalis Fab.)

The work of this borer in sugar cane is similar to that of the related
species in corn. The larvae destroy the buds or “ eyes 7 by entering
the stalk through them, stunting the
growth of the young plants, and their
burrows so weaken the main stalks that
the plants break off in strong winds. In
addition the sugar content is seriously
lowered.

Eggs are laid on the leaves, and the
larvee feed for a short time in the upper
whorls, but soon enter the cane. Pu-
pation takes place within the stalk. There
may be several broods annually. Winter
is passed as larva or pupa within the cane,
and emergence of adults begins early in
Fic. 101. — Adult of the {he spring.

BugarcansBorer. Orikiagl Control is difficult. All tops and trash

should be spread out to dry, and burned as soon as possible. Infested
cane around sheds and refineries should be destroyed. Shoots and
suckers from the stubble of early cut cane should be cut off, so as
to cause the death of the young borers within that otherwise would

hibernate.



















132 PESTS OF GARDEN AND FIELD CROPS

grains here and there in a green, growing field. Often the stem below
the head will be somewhat shriveled or discolored. A tiny maggot may
be found within the stem. The adult is a small fly with a striped body.

The first generation of

flies emerge In early sum-
mer from the voung plants.
Their offspring are the brood
of maggots that cause the
blanched heads.

The adults of these mag-
gots emerge after normal
threshing time, and there
follows a midsummer gen-
eration on volunteer grain
or wild grasses. Adults

from these lay eggs on fall
wheat or native grasses, and
the maggots from these sur-
vive the winter, completing
growth in the spring. On
fall wheat they injure the
base of the plant.

Prompt threshing and
stacking will kill many of
the inseets in the ripe straw,

and bury the survivors in

Fig. 113.— The Wheat-stem Maggot. Adult,
enlarged, and work, natural size. Original.

the stack where the flies can-
not get out to go through
the midsummer generation on grasses. Late sowing of fall wheat

probably will help to some extent.

The Stalk Borer (Papaipema nitela (Guen.)

The stalks of many kinds of plants, such as tomato, corn, oats,
harlev. and others, are attacked by a worm which bores into them
‘ i Pl ! N : i
from without, feeds within, and frequently bhores out again, moving

!:,l-.. e
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Certain weeds, especially burdock and ragweed, are the native
food plants. Control consists in cutting and promptly destroying
such weeds in or near the crops or plants attacked. The only direct
measures feasible are removal of infested stalks as soon as the presence
of the borers is discovered.

Fig. 117.— Work of the Squash Borer. Original.

The Squash Borer (Melittia satyriniformis Hbn.)

Whitish, fleshy grubs, about an inch long when full grown, bore
in the stems of squashes and sometimes pumpkins or melons, often

-

Fia. 118.—Larva of the Squash Borer Fig. 119.— Cocoon and
in stem of plant. Slightly enlarged. empty pupal shell of the
Original. Squash Borer. Original.

killing the part of the plant beyond them. Yellowish excrement will
be found beneath the stem at the points where they are at work,





































146 PESTS OF GARDEN AND FIELD CROPS

out from these quarters
early in the spring, and
begin laying eggs as soon
as food plants are avail-
able. Usually the over-
wintering beetles live
and continue laying
eggs for a considerable
period. The grub en-
ters the ground to pu-
pate, when it has be-
come full grown. There
are two generations an-
nually.

Poisoning by means
of Paris green and lime,
or lead arsenate, is the
simplest and best
¥ig. 144. — Eggs of the Colorado Potato-beetle. l‘ﬂ['llﬂ(l}'. Use a rather

Slightly enlarged. Original. heavy dose and apply
early, as soon as the potato tops are a few inches high, repeating
as needed.

The Three-lined Potato Beetle (Lema trilineata Oliv.)

Injury by this species is about
the same as that done by the
Colorado potato-beetle. The
eggs are laid along the midrib
of the leaf. The larva covers
itself with a mass of excre-
ment. The adult 18 a hand-
some beetle, its body striped
with light vellow and black.

: ; Fia. 145.— The Three-lined Potato
Its length is a little more than  Beetle. Enlarged and natural size.

one third of an inech. There Original.
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The Striped Cucumber Beetle (Diabrotica vittata Fab,)

As soon as the tender leaves of melons, cucumbers, and squashes
are above ground, a lot of yellow and black striped beetles, two fifths of

Fig. 152, — The Striped Cucumber Beetle. ﬁdﬁlts. natural size and
enlarged. Original.

an inch long, hunt them out and do their best to destroy them. The
larve eat the tender roots of the same plants on which the adults are
seen ; and in addition the feeding of the adults is instrumental in
spreading a baeterial wilt that often suddenly kills the vines.
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There is one brood of this species in the North, but in the South .t.wn
generations are recorded. The adults hibernate in any convenient
shelter or in the ground. .

Where possible, young plants should be protected with cloth or wire
screen until they have got a start. Lacking this, it is wise to plant an
excess of seed, thus allowing for the thinning that the pest will do.

It is difficult to poison the beetles, because they will hunt out parts
of the stem or leaves, or later the inside of the flowers, where the sur-

Fic. 153. — Plants protected with cloth screens, to prevent injury
by the Striped Cucumber Beetle. Original.

face is not coated with a spray material. Nevertheless, considerable
protection is afforded by spraying thoroughly with arsenate of lead,
using 4 or 5 pounds to 50 gallons of water.

Many repellents have heen tried, but most are of little use when the
beetles are numerous, and their effect seems to last only a short time.
Probably the best is dry-slaked or air-slaked lime with which has been
mixed flowers of sulphur. Fine road dust or tobaceo dust will drive
them away from the plants temporarily.

Beans or squashes planted ahead of the main crop will in a measure
protect the latter. Removal of crop remnants, and general cleaning

up of the garden in the fall, will help to avert serious injur
season,

v the next
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The Cucumber Flea-beetle (Epitriz cucumeris Harr.)

Synonyms: The Potato Flea-beetle; The Tomato Flea-beetle

The leaves of potatoes and tomatoes, and sometimes those of
cucumbers and related plants, are riddled by very small, black, active
beetles which quickly jump and disappear when disturbed. Their

Fig. 161, — The Cucumber Flea-beetle. Adults and work on potato
leaf, natural size, and adult enlarged. Original.
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Where feasible, apply arsenicals to
the plants attacked, or Bordeaux
mixture combined with arsenicals.
Weeds should be destroyed in the fall.

The Banded Flea-beetle (Systena
teniata Say) is similar in appear-
ance, though darker, and of the same
habits.

Fic. 164. —Work of the
Fie. 163. — The Pale-striped Flea-beetle. Banded Flea-beetle. Orig-
Enlarged and natural size. Original. inal.

The Striped Flea-beetle (Phyllotreta vittala Fab.)

Cabbage, turnips, and related crops are preferred by this species
of flea-beetle. The adults make numerous small holes in the leaves,
and the slender, whitish larve live in the
soil, feeding prinecipally on the roots of
various weeds of the same family. The
adult is one eighth of an inch long, black,
each wing cover marked with a light,

waving band.
Paris green or arsenate of lead, either

Fic. 165.— The Striped Flea-  g1one or in combination with Bordeaux
beetle. Enlarged and nat-

ural size. Original.

mixture, may be used on turnip tops, or
on cabbage that is not ready for market.
On cabbage, until it is half-grown, add resin soap to the Paris green.
After the plants are three fourths grown use repellents.
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The larvee of this species feed
on the leaves. They are one
fourth inch long when mature,

I'tG. 169, — The Spinach Flea-beetle.
Enlarged and natural size. Original.

rather thick bodied, grayish in
color or sometimes dark purplish.

Fia. 168. — Work of the Spinach

: S On each segment are Wi
Flea-beetle. Original. & o rows of

ralsed tubercles. There are two
broods in the course of the summer, the adults hibernating. The
use of Paris green to poison the larve and adults, and the destrue-
tion of weeds in the fall and
spring, are the remedies.

The Triangular Flea-beetle
(Disonycha triangularis Say)
15 about the same size as the
preceding, and has the same
feeding habits. Its thorax 1s
marked with three black dots
arranged in the form of a tri-
Fig. 170.— The Triangular Flea-beetle. angle.

Enlarged and natural size. Original. The life history s similar

to that of the preceding, and the same remedies will apply.













164 PESTS OF GARDEN AND FIELD CROPS

Fig. 178. —The Clover Leaf-weevil. Work on clover leaves.
Adult enlarged to twice natural size. Original.

of hay, so as to knock off and kill the grubs; breaking up old alfalfa

fields, not allowing a field to
remain more than six years; and
serupulous ecleaning up of all
rubbish or other hiding places
in the fall.

The Clover Leaf-weevil (Phy-
tonomus punctatus Fab.)

In early spring the leaves of

clover and alfalfa show the

et SO
Fra. 179.— Cocoons of the Clover
Slightly

Leaf-weewvil. enlarged.

Original.

Fig. 180. — Clover head deformed by

work of the Lesser Clover Leaf-weevil.
Original.

———
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Fra. 183. — Cocoon of the Lesser Clover
Enlarged.

Leaf-weevil in clover head.
Original.

Large numbers of the grubs
often die from a fungous dis-
ease, and may be seen coiled
around the stems near the top.,
Cattle eating clover on which
many of these dead larvae
are present, are apt to be
mildly poisoned.

The Lesser Clover Leaf-weevil
( Phytonomus nigrirostis Fab.)

Small holes are eaten in the
young and tender leaves of
clover, and later, at the bloom-
ing period, the inner parts of
the heads are destroyed by a

tiny grub, the immature stage of a small, greenish snout beetle.

Fra. 184, — Clover leaves showing characteristic work of
the Lesser Clover Leaf-weevil.  Original.

The beetle spends the winter in rubbish or other shelter. Emergence
begins with warm weather, and egg-laying continues for several weeks.

There is only one generation annually.

No direct remedial measures are known.
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killed by applying arsenicals, using either arsenate of lead or Pars
green. |
The Zebra-caterpillar (Mamestra picta Harr.)

A conspicuous, naked caterpillar, two inches or more long when
full grown, feeds on garden crops of various sorts, especially beets,

Fia. 194. — The Zebra-caterpillar. Larva and adult., Original.

spinach, celery, and peas. The body is yellow, with a black stripe down
the back, and another down each side. The head isred. There are two
generations, the first feeding in early summer and the second in the fall.
The species hibernates as a pupa. Hand picking is the usual remedy,

but they may be poisoned by liberal doses of arsenate of lead or Paris
green,

The Striped Garden Caterpillar (Mamesira legitima Grote)

This species closely resembles the related zebra-caterpillar. It
may be distinguished from the other by its darker color and the fact
that the lateral stripes are divided into two portions, the upper lighter

than the lower. The feeding habits, life round, and means of control
are the same as for the zebra-caterpillar.
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The Army Worm (Leucania unipuncta Haw.)

In occasional seasons naked, dull-striped worms, related to the
common cutworms, become abnormallv abundant, mareh from field
. to field, and de-

vour corn, wheat,
oats, and other
related plants.
[ndividuals of

this species are in
our fields every
year, but we do
not particularly
note their pres-

ence until they

reach their times
of unusual abun-
dance, abandon
their normal
habits of remain-
ing concealed
during daylight

and feeding only
at night, and in

their search for

food form the
devastating
“armies.” The

full-grown worm

8 e n b . ; A
is about 1} inches P+ - 106 Wotle iof

Fig. 195. — Larva-and work of ]EJII;L‘, dark in Fen- Army Worms on tim-
the Army Worm. Slightly en- eral color, with othy heads. Original.

Ll R e three yellowish

stripes down its back and a stripe down each side. It is the younger

stage of a dull, brownish moth.
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Fia. 217. — The Salt-marsh Caterpillar. Original.

ate numbers. When very abundant, spray with Paris green and lime,
making the dose quite heavy as the caterpillars are resistant.
The Salt-marsh Cater-

w

pillar, Estigmene acrea Dru.,
is another hairy caterpillar
closely paralleling the above

in appearance and habits.

[ts body is darker, and
there are yellow markings
on each side.

The Hedgehog Cater-

Fig. 218. — Adult of the Salt-
marsh Caterpillar. Original.

pillar, Isia isabella S. and
A., is thickly covered with
close-cropped soft hairs,
brownish red along the
middle of its body and black
at either end.

Control of these two
species is the same as for
the yellow-bear caterpillar.

Neither is apt to be abun-

dant enough to be a serious gy, 219, — The Hedgehog Caterpillar.

pest. Original.
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The Celery Leaf-tier, or Greenhouse Leaf-tier (Phlyctenia ferrugalis
Hbn,)

A variety of garden and field crops including celery, beets, tobacco,
and others are damaged by this insect. In addition it is injurious on
plants grown under glass, especially roses, carnations, and chrysanthe-
INUImSs.

The larvae usually bend a part of a leaf over on the rest, or fasten two
leaves together with silk, feeding within. They are whitish caterpillars,
with a green stripe down the middle of the back. The head is light

brownish, and is marked with dark dots. When mature, the caterpillar is

Fig. 228 — The Celery Leaf- Fra. 229.— Adult of the Celery Leai-
tier. Larvse. Original. tier. Original.

three fourths of an inch long. There are two or three generations out-
doors, and an indefinite number in greenhouses.

Since the caterpillars feed for the most part concealed, poisons must
be applied early in order to be at all effective. Paris green or arsenate
of lead may be used. Hand picking is advisable wherever it can
be practiced economically.

The Clover-hay Worm ( Hypsopygia costalis Fab.)

Late in winter the lower layers of clover hay in stack or mow often are
found matted together withsilk. When the hay is turned over, active
wriggling worms are dislodged. In spring the silk cocoons of the pup®
will be observed, here and there 1n the mass.

The adult., a small moth expanding less than an inch, emerges in
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abling it to jump quickly and take wing readily. The younger stages
are similar, but are smaller and wingless. Usually the hoppers
appear in the beet field suddenly,
having fed first on some other
plant, probably species of weeds.
In hot, dry fields conditions are
especially favorable to the pest

and unfavorable to the beets,
while in fields where the reverse
conditions prevail the beets are
able to withstand attack.
Infested fields may be sprayed

Fic. 244. — The Beet Leafhopper.
Enlarged and natural size. Original.  With a contact insecticide, making

the first application just as the
young nymphs are found in numbers, and repeating. Kerosene
emulsion may be used, diluting the stock solution with 8 parts of
water. It 1s very difficult, however, to hit all the insects with
the spray. A drag may be used to turn the leaves over, so as
to help to make the application more thorough.
Frames coated with tar dragged through the fields at the first appear-
ance of the adults will catech many, and will help to check injury.

The Spring Grain-aphis, or ‘‘ Green Bug' (Toroplera graminum
Rond.)

(Oecasionally, in recent yvears, oats, wheat, barley, and sometimes corn
have been damaged to the extent of millions of dollars by this tiny
louse. It occurs in both winged and wingless forms. The latter 1s
about one twentieth of an inch long, yellowish green, with a faint dark
line down the middle of its back. Its eyes are quite black. The
winged form is a little larger, has a dark thorax, but otherwise is of
the same general appearance.

Attack comes on suddenly in the spring. Countless billions of the lice
appear on young grain, sucking the juice of the leaves, stunting the
growing plants or killing them outright. Reproduction goes on rapidly.
When the fields in a section attacked are destroyed, or the plants have
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The Red Spider (Tetranychus bimaculatus Harv.)

In greenhouses, throughout the year, many plants are subject to
attack by an exceedingly small mite, commonly known as the “red
spider.” Very fine webs are spun
on the under surfaces of leaves
or over flower heads, and beneath
these the mites work, sucking the
juices of the leaves, giving them
a sickly yellow or brown appear-
ance, and finally killing the plants,
unless checked.

In the Southern states cotton
is injured by this species, the leaves
turning brown and falling off.

Vegetables grown outdoors,
especially beans, cucumbers, and
melons, often are infested, par-
ticularly in the Southern states.
Rarely, shade trees in the South
are injured.

The mite is reddish or greenish
i color, one fiftieth of an inch
long, has four pairs of legs, and
its body is marked with two
darker spots.

In greenhouses, fumigation is N

not effective. The mites mayv be G Em'_]ﬂ“h"”‘rf‘i“j“mi"“1[1"""“’“”1
J by the Red Spider; and adult Red

controlled by frequent spraying Spider, greatly enlarged. Original.

with clear water or with soap solu-
tion. On such plants as are not injured by sulphur an effective
treatment is ga spraying with water 1 gallon, flowers of *qulp}uu;
1 ounce, | h

On cotton or truck crops the last-mentioned spray is effective. O
the plants may be dusted with a mixture of sulphur and :1i1'-.~;l;1k{;d
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The Wheat-head Army-worm (Meliana albilinea Hbn,)

Naked, dark brown or green, striped caterpillars eat into the heads

of wheat, or other small grains, and in the same way are destructive

.r'_ . \

Fig. 265.— The Wheat-head Army-worm. Larva and adult, natural size, and
work in wheat head, enlarged. Original.
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The adult is a very small, black, four-
winged fly. Bggs are laid in the de-
veloping seed while it is still tender.
The grub eats out the contents of the
seed, and transforms in the empty shell. |'
A second brood of flies then emerges
and lays eggs in the developing seeds

of the second erop of elover. The winter

is passed in seeds that have fallen to

the ground or in those still remaining

Fig. 275.—The Clover Seed
Chaleid Fly. Adult, greatly
enlarged. Original.

in uncut heads.

Clipping back clover to retard the
blooming season will give immunity.
The heads will not then be in a suitable stage of growth at the time
the adults are on the wing.

Fia. 276. —Work of the Clover Seed Chaleid Fly. Enlarged to six times
natural size. Original.

Plant-bugs attacking Cotton Bolls (Pentatoma ligata Say, Nezara
hilaris Say, Dysdercus sufurellus H. Schf., and others)

Injury to cotton bolls by various plant-bugs often is imperfectly
recognized, though the total damage may be severe. In general, all
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or 5 inches, sprinkle 2 to 6 pounds of tobacco dust on the roots
and soil thus exposed, and then replace the dirt removed. Ten per

Fra. 283. —The Woolly Apple Fig. 284, — Scars on twigs caused by
Aphis. Clusterof lice on twig. work of the Woolly Apple Aphis.
Original. Original.

cent kerosene emulsion may be used instead of the tobacco dust,
drawing away the dirt and applying 2 or 3 gallons.

The Grape-phylloxera (Phylloxera vastatriz Planch.)

Numerous small, rather spherical galls are formed on the under

surface of the leaves of grapes, while on the roots other colonies of the

H
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The adult beetle is a general feeder, and sometimes injures shade
trees.

Wild strawberry and the roots of various common grasses are the
natural food of the grubs. It is inadvisable therefore to set out plants
in ground that has been in sod where examination shows the presence of
this grub or similar root feeders in numbers in the soil.

The Cranberry Girdler (Crambus horiuellus Hiibn.)

Injury by this species is easily recog-
nized, the plants being girdled just below
the surface of the sand. The tops show
the effects by turning brown and dying.

Damage is likely to be confined to
restricted areas. Flooding for ten days
after picking is an effective means of

Fic. 291.—Adult of the
Cranberry Girdler. Origi-
control. nal.

The Grape Root-borer (Memythrus polistiformis Harr.)

The softer tissues within the roots of grapes
are attacked by a yellowish white borer, 11
inches long when full grown, and somewhat

F1a. 292. — The Grape Root-borer. Ori ginal.

robust. Infested vines do not usually die, but
fail to make thrifty growth.

Two years are required by the borer to reach o Esi:j"_ o (Of
maturity, and therefore one will ordinarily find ;:;:‘L-r,(j?::.l-]i;imﬁmt_
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of the larva. The adults are
clear-winged moths, are on
the wing in late summer,
and lay eggs on the leaves,
whence the larva make their
way to the base of the plant.

Removal and destruetion
of infested canes and roots

each spring is the only Fie. 302.— Adult of the Raspberry Root
I‘EIHEEI}’. borer. Slightly enlarged. Original.

The Round-headed Apple-tree Borer (Saperda candida Fab.)

Apple trees, especially newly set stock, are subject to severe injury
by a grub that bores in both sapwood and heartwood toward the base

Fia. 303. — Work and larva of the Round-headed Apple-tree Borer. Original.

of the trunk. Tts work may be recognized by discolorations of the
bark and the presence of castings pushed out of its burrows. The
full-grown grub is an ineh long, yellowish white, with a small,
dark head, and a slightly enlarged, brown first segment.

The parent is a handsome striped beetle, Rees are laid on the bark,

A
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usually within a foot of the ground, in June and July. The larva
requires three years for maturity, feeding first in the sapwood, but
later penetrating to the heart of the tree. The food plants include
apple, pear, quince, and
related wild species,
Cutting out with a
knife or probing with
a soft copper wire are
effectual remedies, if
carefully done each
season. If a wire probe
is used, nick the end
so that rough barbs
will be made and the
borer thus drawn out.
Mechaniecal protections
tied around the trunk
for two to three inches
below the ground to a
height of two or three
feet will prevent egg
laying. For this pur-
pose one may use wood
veneer, heavy paper,
or even old news-
papers, which usually
will last through one

. season. Pure white

‘1. 304. — The -headed Apple-tree borer. : . .

Fra. 304 The R‘mmtl headed Apple-tree borer loadl and tlinsesd e
Burrows emerging at base of tree. Adult. i

Original. may be painted on the

trunks of apple trees,

but ready mixed paint must not be used, since it may contain other
oils that are injurious. Protective washes are of some benefit, but
need to be renewed occasionally, and will not wholly prevent attack,
though they will lessen the number of borers.
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The Flat-headed Apple-tree Borer (Chrysobothris femorata Fab.)

Fic. 305.— The Flat-headed Apple-tree Borer. Work
and larva. Original.

The flat-headed apple-tree borer works only in the sapwood, often
well up on the trunk, and completes its life round in one year. The
grub has a flattened and enlarged
segment just back of the head. Its
parent is a small, metallic colored
beetle. The food plants include
apple, pear, peach, and wvarious
forest trees such as oak and maple.

Eggs are laid in June and July.
The grub makes shallow burrows,
for the most part just under the
outer bark. The insect hibernates
as a grub in the burrows.

Fia. 306. — Adult of the Flat-headed
Apple-tree Borer. Original.

Remedies are the same as for the round-headed apple-tree borer,
but mechanical protectors must inclose the entire trunk.

The Peach-borer (Sanninoidea exitiosa Say)

An exudation of gum, often mixed with sawdust or frass, usually
close to or just beneath the surface of the ground, is the outward evi-

o
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dence of the work of the peach-tree borer. This may be observed at
any time of year, but the gum is fresh in late summer or very early

Fra. 307, — The Peach-borer. Larva in burrow. Slightly enlarged. Original.

in the spring. If one will take a sharp knife and cut through the bark,
one will find a burrow running in the sapwood, and at its end a yellowish
or pinkish grub, with brown head. The length of a full-grown grub
1s about one inch. Peach trees are muech weakened
by the attack, and if several borers are present,
the tree may be killed. Cherry and plum trees
are infested to some extent by the same borer.
The adult is a moth, but its clear wings give it
much the appearance of a wasp. In the female
only the hind wings are clear. Its general color
i1s deep blue. The abdomen of the female is
marked by an orange band.
Eggs are laid in May, June, or July, directly on
the bark, usually near the ground. The young
A ] grub works entirely in the sapwood, from the time
: I::f”::;l;r_;}f_;;;:?: when first hatehed until the early part of the
Original. following summer, resting and remaining dormant
during the winter months and resuming activity

in the spring. The moths emerge from May until July. There 1s
one generation each year.
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to others in the orchard that
chance not to be making vig-
orous growth. Trim back and
fertilize trees only moderately
attacked. Apply a coat of
thick carbolated whitewash in
early spring, again in June, and
again in August. Use 1 pint of
crude carbolic acid to 10 gallons
of the whitewash.

g, 314. — The Shot Hole Borer. See- Fia. 315.— The Shot Hole Borer.
tion of bark over burrows, showing exit Adult. ¥nlarged and natural size.
holes. Original. Original.

The Peach Bark-beetle

( Phlwophthorus liminaris Harr.)
Injury is similar to that of the shot
hole borer. The bark of peach, plum,
or cherry trees is peppered with many
small, round holes. If the tree is not
already too much weakened, consider-
able gum will flow from these holes.
Removal of a section of bark will show
the difference between the work of
this insect and that of the shot hole
borer : the main channels made by this
pest run around the axis of the trunk
or limb, while those of the shot hole .. 216 — Burrowsof the Peach

borer run parallel to it. Bark-beetle, Original.
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home until the following spring, when it trans-
forms and comes out as an adult. The remedy
15 to gather and destroy the fallen twigs.

Tree Crickets ((Ecanthus spp.)

Small, light green, and rather slenders crickets
make long rows of punctures in the canes of
raspberries and blackberries, and in tender
twigs of fruit trees,
the injury often
resulting in the
death of the cane
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or twig. If a twig
showing these char-
acteristic punctures
15 spht, 1t will be
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Ficg. 340.— A Tree Cricket.
found that the Original.

holes were made as

T YT BT

-

a place to deposit eggs. The species usually
responsible is (Feanthus nigricornis Walk.
Fig. 339. — Punc- . .
= I'he punctures are made in the latter part of
tures made by Tree ; ;
Crickets. Original, summer, and the eggs hatch in the spring.
There is one brood in the North, but two in the
South. Both young and adults feed on other insects, and should be
regarded as beneficial.

FiG. 341, — Section through twig, showing punctures of Tree
Crickets in detail. Enlarged. Original.
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examination such twigs are found to have a seurfy or ashy look, the
bark being crusted with hundreds of minute scales, no larger than a
very small pin head. If a shver of the outer bark is (:}lt away, the
inner, soft bark will be found to show more or less reddish discolora-

Fia. 347.— The San José Scale. Above, natural size. Center, enlarged. Be-
low, a single seale, enlarged. Original.

tion. On peach trees the scale is apt to gain a foothold first on the
larger limbs, rather than the small twigs. When the scales are quite
numerous, they will be found also on the leaves and fruit, as well as the

bark. On the fruit of apple, peach, or pear a reddish discoloration
surrounds isolated scales. Peach trees frequently are killed by the
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Several other species closely resemble the San José scale, and on
superficial examination can hardly be distinguished from it. They
have not, however, so distinet a
ring and nipple.

The Putnam’s Scale (Aspi-
drotus ancylus Putnam) infests
many kinds of fruit and shade
trees. It has one generation
annually.

The Cherry Scale (A spidiotus
forbest Johns.) 1s found on the
bark of cherry and other fruit
trees. It is lighter in color
than the San José scale.

The European Fruit-scale
(Aspidiotus ostreeformis Curt.)
attacks principally plums, but
occasionally other fruits, except
the peach. It produces several
generations annually and s Fig. 349. — Branch in:-rm‘;tr:*cl with Put-
et Dot nam’'s Scale.  Original.

For all of these the best treatment is a winter spraying with lime
sulphur,

Fia. 350. — Cherry Seale, Enlarged to seven times natural size.

Criginal.
o ginal
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time that the young are hatching. The
date for the latter must be determined

by close watching.

Fig. 352. — Oyster-shell Scale. Greatly en-
larged. Original.

The Scurfy Scale
(Chionaspis furfura Fitch)

The scurfy scale is found principally

. Fia. 353. — Scurfy Scale.
on apple, but occasionally on pear,

The larger are females;

]}Bﬂ,ch, cherry, currant, and gooseberry. the smaller are males.
The scale of the female is small, flat, ?ﬂiﬂlhﬂ!ﬁ’ enlarged.  Orig-
1nat.

whitish, and broadly oval. With these
will be found the scales of the
male, which are smaller, narrow,
and longitudinally ridged.

There is one generation annually.
Eggs are laid in the fall, beneath
the scale of the female, and from
these hatch the minute young, in

FiG. 354. — Scurfy Scale. Greatly th_c S LIS Only the male 1is
enlarged. Original. winged.,
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The eggs are laid in a compact mass, encireling a twig, and remain
where placed until the following spring. The caterpillars hatch as
soon as the foliage 15 out.

Nests and caterpillars may
be destroyed by burning with
a torch, selecting a time
when the caterpillars are at
rest on or in their web.

Fia. 374.— Nest of the Tent Caterpillar.
Original.

Fia. 375. — Egg-mass of the Tent Fia. 376.— Adult of the Tent Caterpillar.
Caterpillar. Original. Original.

They will be found there when the weather is cloudy or stormy, or
early in the morning before the sun is well up. Instead of burning,
the nests may be sprayed with 25 per cent kerosene emulsion or with
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pure kerosene, taking care not to get this on the surrounding foliage.
Spraying the foliage with Paris green or arsenate of lead will easily
poison the caterpillars.

The Forest Tent Caterpillar
(Malacosoma disstria Hbn.)

The common name of this species
is misleading, for it does not construet
a tent. It is, however, closely related
to the tent cater-

pillar, and has ac-
quired a similar
name. While often
a forest pest, it
1s apt to attack
fruit tree foliage
as well, and may
strip the trees
when abundant,
The full-grown
caterpillar is two
mches long, dark
in color, and has
a row of conspicu-

Fig. 377.— The Forest Tent

Caterpillar. Original. :
ous, diamond-

shaped,
whitespots

down the Fic.378.— Egg-mass
middle of of the Forest Tent
: Caterpillar. Orig-
its back. -

inal,
Kggs are
laid in a compact ring around
twigs, and covered with a shin-

Fre. 379.— Adult of the Forest Teny 1& Varmish. The young cater-
Caterpillar. Original. pillars appear early in spring.
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They have a habit of traveling back and forth up and down the trunk
and limbs of a tree, and sometimes collect in masses.

On orchard trees they are readily controlled by poison sprays,
preferably arsenate of lead.

The Yellow-necked Caterpillar (Dalana ministra Dru.)

In late summer
yvellow and black
striped caterpillars
feed on orchard
foliage, working in
colonies and strip-
ping a single limb
as they go. The
mature caterpil-

Fic. 380. — The Yellow-necked Caterpillar. Original. ;
lar 1s nearly two

inches long. Just back of the head is an orange ridge. When dis-
turbed, the caterpillars raise both head and tail into the air, holding
fast by the middle.

The eggs are laid on
the leaves in midsum-
mer, by a brownish
moth. Winter is passed
as a pupa in the soil
There i1s one generation
annually.

Removal of the colo-

nies of caterpillars by
cutting off the twig or . aq; _ Adult of the Yellow-necked Cater-
limb is the usual pro- pillar. Original.

cedure. They may easily :

be killed by spraying with Paris green or arsenate of lead. Where
orchards are given a spraying with arsenicals the first of August this
pest will not be in evidence.
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somewhat spotted with white, and with a greenish yellow head. The
depredations take place in early summer. The moths are out In
August and September.

Bogs attacked may be reflowed for 24 hours, when the worms are
found at work, thus killing them or dislodging them from the vines.
Arsenate of lead or Paris green may be used to advantage if applied

while the worms are small.

The Smeared Dagger (Acronycta (Apatela) oblinita S. and A.)

Conspicuous cater-
pillars, 1§ inches long
when full grown, feed
on the foliage of
strawberries and rasp-

berries, and occasion-

Fic. 391. — Larva of the
Smeared Dagger. Original.

ally on clover. The body
is velvety black., There is
a band of red across the
back on each segment, red
tubercles and yellow spots
along the back, and a

Fic. 392. — The Smeared Dagper. Original.

yellow band along each side. There are two broods annually.
Control consists in prompt application of arsenate of lead or Paris
green,

The Eight-spotted Forester (Alypia octomaculata F ab.)

The foliage of grapes, and
often of Virginia creeper, is
eaten by conspicuous naked
aterpillars, 13 inches long
when mature. The head is
F1a. 393.— Larva of the Eight-spotted bright orange. There is an

Forester. Original. orange band across each seg-
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When the caterpillars are feeding together, the simplest means of
control is to remove the leaves on which they are at work. Later,
when the larve have scattered, it 1s necessary to apply arsenate of
lead. or Paris green. If grapes are sprayed early with arsenieals,
enough of the poison will adhere to check these insects when they begin

feeding.

The Apple-leaf Skeletonizer (Canarsia hammondi Riley)

A small, brown caterpillar, not more than half an inch long when
full grown, injures apple foliage by eating the surface of the leaves,

—

Fra. 398. —Larva of the Apple-leaf
sSkeletomzer. Enlarged. Original.

It begins work near the center
of the leaf, and spins over itself

a thin web. Frequently sev-

I-'.'[{]-. 4§[}?_' "n‘lr{!I]'k lr;-l' ﬂ”‘! ."lII]J!l."—if“-"lr H]{f'lf‘- (_1]--“' “[' '[}-”1. WOTTIS “'i“ ]'JE‘-; f{‘-ll.llld

tonizer. Original.

under a single web. The cat-

erpillar is marked by four black dots just back of the head, two on

the first segment and two
on the second.

The pupal stage is passed
on the leaf. The adult is
a grayish moth, expanding
half an inch. There are two
or three broods in a season,

The .application of arse-
nate of lead or Paris green
to the foliage will soon check
the pest. Tt is necessary to

F16. 399.— Adult of the Apple-Leaf Skele-
tonizer. Enlarged and natural size. Orig-
1nal,
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reach the terminal leaves, for the caterpillars are apt to feed in such

locations.

The Palmer-worm (Dichomeris ligulellus Hbn. ( Ypsolophus pometellus

At ocecasional periods, separated by long intervals, a small striped

caterpillar becomes numerous on

Fig. 400.

bending over the edge of
The best remedy 15 a

prompt application of Paris

green or arsenate of lead.

The Apple-leaf Bucculatrix

(Bucculatriz pomifoliella
Clem.)

Greenish yellow caterpil-
lars, half an inch long when
full grown, feed first in mines
within the leaf tissues of
apples, or related trees, and
later on the surface, skele-
tonizing the leaf. The seg-
ments of the caterpillar’s body
are prominent and rounded.,

Adult of the Palmer-worm.
larged and natural size. Original.

H

apple and other trees, severely

injuring the foliage and
often eating irregular cavi-
ties in the surface of the
young fruit. The full-
grown worm 1s about a
half inch long, has three
narrow dark stripes down
its back, and usually spins
a few strands of silk over
itself, sometimes thus
The adult is a tiny moth.

Fia. 401, — Work of the Apple-leaf Bueeu-

latrix. Original.

el il s 3
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Fig. 402, — Cocoon of the Apple-leaf Bucculatrix. Enlarged and natural size.
Original.

In the fall the larvee migrate to twigs or branches and make
small, whitish, ribbed cocoons, often somewhat conspicuous when
oceurring in large numbers.
The tiny parent moth emerges
from the cocoon the following
spring.

The use of Paris green or arse-
nate of lead to poison the cater-
pillars when they begin feeding
on the surface of the leaf is the
easiest remedy, although a win-
ter spraying with lime sulphur
or 15 per cent kerosene emulsion
will be likely to kill the overwin-

: ; . Frc. 403.— Adult of the Apple-leai
tering form. The species is : . :
Ltk : The Bpecles: 18 Bueeculatrix. Enlarged and natural
seldom a genuine pest. size. Original.

The Spring Canker-worm ( Paleacrita vernata Peck)

A small, naked measuring worm or inchworm attacks the foliage of
apple trees in early spring. At first small holes are eaten in the leaves,
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Spraying with arsenical poisons is a ready remedy. Usually the
currants are not ripe when the worms appear, and therefore poison

sprays may be used safely.

The Cranberry Spanworm (Cleora pampinaria Guen,)

The leaves of eranberry, asparagus, cotton, strawberry, apple, pear,
clover, and others are sometimes eaten by a brownish or olive span-
worm, 1} inches long when mature.
Its body is streaked and mottled
with lighter and darker shades. On
the back, about one third of the way
to the rear of the head, are two low
black tubercles, and near the hind
end are two more. There are two
pairs of fleshy false legs near the hind
end, and three pairs of true legs close

¢ Fig. 411.— Adult of the Cran-
to the front end. The worms have berry Spanworm. Original.

a habit of resting motionless, hold-
ing fast to a stem by the hind legs, the body projecting at an angle.
The adult is a gray moth marked with many spots and zigzag lines
of black and brown. There are two generations annually, larve
appearing in late June and
again in August.
Dusting or spraying with
arsenate of lead or Paris green
will poison the worms.

The Elm Spanworm
(Ennomos subsignarius Hbn.)

In June the larve of this

Frc. 412. — Adult of the Elm SPAnWOorm.
Original.

moth may be found on the
foliage of a great variety of
trees, including apple, pear, or other fruits as well as forest trees,
Usually they are brown, but sometimes green, look much like s
twig, and have three low tubercles on the back, one near the hind
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end, another a third of the way toward the head end, and ancther
two thirds of the way toward the head. They have no feet along
the middle part of the body, and move with a looping gait. The adult
15 a white moth, expanding about 1} inches. Eggs are laid in July,
in masses on the twigs, and hatch
the following summer.

On orchard trees the best meas-
ure of control is an application of
arsenate of lead or Paris green.

The Lime-tree Winter Moth

( Erannis tiliaria Harr.)

1‘*11]. '}]3.—]...‘LF‘-.'.'i of the Iail'lh'—l['{‘.l.". 'I\Ii‘? ]-E:“.V:.L ”f t]li.‘"l E‘T"l-'ﬂ[:i-{’-q EU']:-HE:"
Winter Moth. Original. - 2 .
times strips the foliage of apple

““ measuring worm,” 1} inches long when

trees. It is a spanworm or
full grown, the body wyellowish above with several fine black lines
down its back, the under
side lighter.

The adult moths
usually emerge in the fall,
but occasionally not until
spring. The male 1s
winged, but the female is
spiderlike and wingless.

The caterpillars are at

work in the early weeks

of the growing season.
Pupation takes place in
the ground.

In its appearance and habits this species resembles the canker-worms.
The remedies recommended for the latter will apply to this pest.

Fig. 414. — The Lime-tree Winter Moth.
Original.

The Chain Spotted Geometer (Cingilia catenaria Dru.)

Characteristic, slender measuring worms, 1} inches long when full
i B 11t e m 1} w1 la e
grown, feed on the foliage of various bush fruits. The caterpillal
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is cylindrical, light yellow,
marked with two fine, brown
lines on the back and two on
the sides, and distinctly marked
with two black dots on each

Fig. 415. — Larva of the Chain Spotted segment,

Geometer. Original.

Pupation takes place in a

delicate, lace-like cocoon among the leaves. The adult moths are

numerous in late summer.

The worms are easily
poisoned by applying arsenate
of lead or Paris green to the
foliage.

Fic. 416.— Adult of the Chain
Spotted Geometer. Original.

The Imported Currant Worm
(Pteronus ribesii Scop.)

Currants and gooseberries
are subject to periodical strip-
ping by this worm. Through-
out most of 1ts existence the
larva is greenish in color,
marked with numerous black
dots, but just before trans-

Fia. 417.— The Imported Currant Worm.
Work and larve. Original.

forming it is clear green without any dots. When full grown, its
length is three fourths of an inch.
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The Gypsy Moth (Porthetria dispar Linn.)

This notorious European pest has now become established in the
New England states, where it is doing immense damage, defoli-

Fig. 427.—Larva of the Gypsy
Moth. Original.

end. After they are three
fourths grown the caterpillars
tend to feed only at night, com-
ing down the trunks of the trees
and hiding or resting in masses
during daylight.

Pupation takes place in a
flimsy cocoon, on the trunk or

ating forest, shade, and fruit
trees. Evergreens are freely at-
tacked after the caterpillars are
half grown.

The full-grown gypsy caterpil-
lar is 2} inches long, hairy, and
dark or black in general color.
Beginning just behind the head
there is a double row of five dark
blue spots down the back, fol-
lowed by a double row of six
dark red spots, the last pair of
the latter just above the hind

Fia. 428. — Egg-mass of the Gypsy Moth
on bark. Original.

el i e e
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near by, and the adult moths are out in July and August. The
female is light grayish, heavy bodied, and has a wing expanse of two
inches, but cannot
fly. The male is
much smaller,
brown in general
color, and flies
readily. Eggs are
laid in masses, and
are covered with
yvellowish hairs
from the body of
the female. Egg
mMAsses oceur on

the trunks of trees,
the under side of ¥ic. 429.— Newly hatched larve of the Gy!:ns,ly Moth
e rrahics oronany on egg-mass ; and empty pupal shell. Original.

)

permanent object near at hand. The egg stage lasts until the follow-
ing May, when the young caterpillars hatch and at once begin feeding.

Large sums have been spent by federal, state, and town author-
ities to prevent the spread of
this pest, reduce its ravages,
and introduce its natural
{_‘El'lﬂ'ﬂ’liE3+

The egg masses may be
painted with creosote at any
time between September and
the following April. This will
penetrate and kill the eggs.

The larvee may be poisoned
by spraying with arsenate of
lead, using 5 to 8 pounds to 50 gallons of water, and applying early
while the larvee are still small. Tall trees may be banded with
burlap, so as to provide a place where the caterpillars will hide by
day and where they may be killed by mechanical means.

F1a. 430.—The Gypsy Moth. Adult male.
Original.
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Fig. 431.— The Gypsy Moth.

Adult female. Original.

Evergreens may be protected by banding the trunks with tanglefoot

Fra. 432. — Winter nest of the Brown-
tail Moth. Omrginal.

to prevent larve from crawling
up into them after getting a start
on deciduous growth near by. The
same plan is useful to prevent in-
jury to fruit or shade trees that
have been properly cared for but
are threatened by larve coming
from egg masses in stone walls or
on neglected growth close at hand.

In woods of mixed growth it is
advisable to remove all hard wood,
leaving only a stand of pure ever-
green, since the larvae cannot live
on evergreens until half grown.

The Browntail Moth
( Buproctis chrysorrhea Linn.)
Throughout winter the small,
compact nests of this insect are
conspicuous on the tips of twigs
of many species of orchard and
shade trees and shrubs. A typical
nest usually includes two or three
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leaves woven up tightly in silk, and attached to the twig by a tough
strand of silk, which often follows the petiole of a leaf. Ilivergreens
are not attacked by this species.

Within the nest are several hundred very small caterpillars. Before

foliage starts in the spring they come out and wander over the twigs
o & " 4 -

- = .-. -.
7
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e
Fia. 433. — Larva of the Browntail Fig, 434, Adult Browntail Moths.

Moth. Original. Male above, female below. Original.

near the nest. When growth starts, they begin at once feeding on the
foliage, often eating the leaves as fast as they unfold.

The mature caterpillar is an inch and a quarter long, brownish in
general color, marked with a row of oblique white dashes down each
side of its back, and with two orange spots near the hind end, one be-
hind the other.

Pupation takes place among the leaves. The adults emerge in
July. Their wings are pure white, and the body of the female bears a
tuft of brown hairs at the end of the abdomen. The moths fly at night
and often are seen in large numbers around lights. Eggs are laid on
the leaves and hatch early in August. The young caterpillars skeleton-
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forward on either side of its head, and a similar single pencil projecting
back from the hind end. The caterpillars of the other two species are
somewhat similar
In appearance,
though not so
brightly colored.
The eggs of the
first species are
laid iIn a mass of
frothy, white sub-
stance, on top of
the cocoon of the
female, on the bark
of trunk or limb.
FiG. 440. — Egg-mass of the Rusty Tussock Moth. The eggs of the
Original. others are not cov-
ered with froth. The adult females are wingless, looking somewhat
like gray spiders. They emerge and lay
their eggs in late summer.

The simplest means of control is to spray
with arsenical poison, either Paris green
or arsenate of lead. KEgg masses may be
destroyed when found by painting them
with creosote. Sometimes trees are banded
to prevent the insect from invading them
from near-by uncared-for premises.

The Fall Webworm ( Hyphantria cunea Dru.)

Colonies of hairy eaterpillars feed in com-
pany on the foliage of orchard or forest
trees, building a web around the terminal
leaves. As the green leaves within their

nest are devoured, fresh foliage is drawn in

and the nest enlarged, until it becomes . =111 mLo Fall Web-
decidedly conspicuous. Several different worm. Original.
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called for in regular orchard spraying, will poison the larve before
they fold the leaf.

The Lesser Apple Leaf-folder (Peronea minuta Rob.)

A greenish yellow, naked worm, a half inch long, with a yellow head,
folds together the tender terminal leaves on apple trees, especially in

nurseries. When attacking larger
leaves, it often bends over and
fastens only a small part of the leaf
near the margin. There are three
broods annually, the larve being
at work first soon after the leaves
are well out, again in June, and

again in August. See page 300.

To control, apply arsenate of lead
in the spring as soon as the leaves
are expanded, and repeat for the
later broods.

The Cigar Case-bearer
(Coleophora fletcherella Fern.)

Fia. 465.— Adult of the Cigar Case- Areas in the leaves of apple,
bearer. Enlarged and natural size. pear, or flllilli'i‘ are mined and
Original.

turned down by a very small cater-
pillar that ecarries with him a little
cylindrical ease made of a tiny sec-
tion of a leaf, the hind part of his
body protected by this case. The
caterpillar completes its growth 1in
June, migrates to a branch, to which
it attaches its case, and transforms.
The adult moths fly in July and

lay eggs on the leaves. The young

caterpillar first mines in the leaf tis- g, 466, — Larval casesof the

sue, and later constructs a very small, Cigar Case-bearer. Original.
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Late fall or early spring plowing to bury fallen leaves is the simplest
means of control,

Fig. 473.— Larva of the Apple Leaf Fra. 474. — Adult of the Apple Leaf
Trumpet Miner. Enlarged and nat- Trumpet Miner.

Enlarged and
ural size. Original.

natural size. Original.

The Blackberry Leaf-miner (Melallus rubi Forbes)

The leaves of blackberry sometimes show numerous blotch mines,
caused by a small larva working within the leaf tissue. Occasionally
the foliage is severely injured. There are two to four broods in a
summer, the later ones doing the most damage. The adult is a small
sawfly.

No direct means of control are known except to remove infested
leaves early in the season.

The Resplendent Shield-bearer (Coplodisca splendoriferella Clem.)

Fi1g. 475.— Cocoons of the Resplen- Fig. 476.— The Resplendent ﬂhi‘ﬁld-
dent Shield-bearer on a piece of bearer. Apple leaf showing mines
bark. Original. and sections removed.

Occasionally apple, plum, or quince show the characteristic work
of this insect. Round, transparent mines are made in the leaves, and
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quickly, and flies readily. Attack by it is most noticeable in Sep-
tember. Thenymphs look like the adults, except that they are smaller

Fic. 478.— Work of the Grape Leaf-hopper. Original.

and have no wings. Both adults and nymphs feed on the under sur-
face of the leaves.

The adults leave the grape in October and migrate to neighboring
vegetation. They overwinter in dead, fallen leaves, clumps of grass, or
any similar protection. In spring they feed first on weeds, then
migrate back to the grapes
and feed on the young shoots
and leaves. Iggs are laid in
the tissue of the grape leaves
in June and July. Nymphs
emerge shortly, and are numer-
ous in July and August. The
nymphs do not hop or fly,
merely running around over

FIG- 4?{}—1.']!1(" Gﬂl])ﬂ LrE.’I.'I.f—hﬂ[JDEI'. En- tIhE IEH-VES. T]]EI‘E iS one ge]l-
. | size. Original. .
larged and natural size riginga eration each year.

+ Cleaning up rubbish in the vineyard is only of nominal value, since
the adults migrate in October to neighboring hiding places. The best
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buds and newly forming leaves. When the pests are numerous, the
leaves are killed, and often are blackened through the growth of a.funglmr' '
on the sticky honeydew secreted by the insect. '

FiG. 482, — Work of the Pear Psylla. Original.

The adult is very small, dark in color, its body showing characteristie
markings. It has four membranous wings. Seen through a hand lens
it looks like a tiny cicada, or “lo-
cust.”

The adults hide away for the
winter in crevices of the bark, and
emerge and lay eggs at the time
that the buds are swelling. The
young are numerous when the
blossoms are falling. There are
four or five broods in a season.

The pest may be controlled by

Fic. 483. — Adult Pear Psylla. En-
larged and natural size. Originhal.
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The Rosy Apple Aphis (Aphis sorbi) hatches from eggs that have
remained on the apple throughout winter, but with the third generation

migrates to other food
plants. This is a slightly
larger species. The wing-
less female is one tenth of
an inch long, bluish in
color, and has yellow honey
tubes tipped with black.
The winged female has a
black thorax and a red ab-
domen.

The European Grain
Aphis (Siphocoryne avenc)
is found In summer on
small grains, but for the
- most part migrates in the
fall to apple, pear, or re-
lated trees, where its win-

Fia. 487. — Adults of the Apple Aphis clus-
tered along veins of leaf. Enlarged. Orig-

ter eggs are laid. It develops in the spring like the preceding

Fic. 488.— Work of Aphis on young fruit.
Original.

species, leaving the fruit
trees with the coming of the
third generation. On apple
trees it is commonly first
observed clustered on the ex-
panding buds.

The Clover Aphis (Aphis
bakert) rears its summer gen-
erations on clover or alfalfa.
These lice are light yellow or
pink. Usually they leave
the clover in the fall, passing
through a winter egg stage
on apple or pear. The first
generation from these eggs
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The Green Fruit Worm (Xylina anfennata Walk.)

Oceasionally the young fruits of apple, pear, or strawberry are eaten
into by light-colored naked caterpillars, faintly striped with vellow.
Usually the worms eat shallow, irregular
holes in the sides of the fruit.

Fia. 500.— Apples injured by Green Fruit Fig. 501.— A Green Fruit
Worms. Original. Worm. Original.

They are seldom found in orchards that are sprayed early in the sea-
son, especially if arsenical sprays are applied to the buds before blooming
time. When injuring fruit,
the worms may be jarred
from the trees and killed. It
18 difficult to poison them at
this time, because they are
nearly full grown and are
resistant to arsenicals ; there-
fore spraying the fruit with
poigons is not likely to be
satisfactory.

Fia. 502.— Adult of a Green Fruit Worm,
Xylina laticinerea. Original.
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Fic. 505.— Work of the Gooseberry Fruit-worm. Slightly enlarged. Original.

Hand picking is often the simplest means of control. If necessary,
Paris green or arsenate of lead may be applied in order to stop a bad
outbreak, but if the fruit is of
good size, it will not be safe to
use it. Plowing or cleaning up
rubbish in the fall will help to re-
duce injury the following season.

The Raspberry Span-worm

(Synchlora ®rata Fab.) Fia. 506.— Adult of the Gooseberry
Fruit-worm. Slightly enlarged. Orig-

The fruit of raspberries some- s
INal.

times is eaten by grayish or

yellowish span-worms, three fourths of an inch long when mature.
They are peculiar in their habit
of decorating themselves with
bits of flowers or leaves stuck

F ot

I'ra. 507. — Adult of the Raspberry Span- Fia. 508.—The Rasphberry Span-
worm. Slightly enlarged. Original. worm. Original.
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The Strawberry Weevil (Anthonomus signatus Say)

The work of the strawberry weevil is conspicuous and unmistakable.
Flower buds, soon due to open, are seen to droop and bend over, and

in a few days most of them will
break off and fall to the ground.
If one is cut open at this time,
a small, white grub will be
found within, feeding on the
inner tissues of the bud. After
laying an egg in a bud the
beetle punctures the stem just
below, so that the bud droops

and soon falls. The grub, when Fic. 524.—Larve of the Strawberry

Weevil.
Original.

full grown, transforms within
the bud on the ground. The

Enlarged and natural size.

new lot of beetles feed for a time in various places and then hide
away until the next year. Only staminate varieties are attacked.

the field.

Fic. 525.— The Strawberry 1 S £ £
Weevil - Adult; enlareed and ate varietlies are 1mmune Irom any

natural size. Original. injury.

Early spraying with arsenate of lead
or Paris green will kill many beetles,
The material should be applied as soon
as the first buds begin forming. All
rubbish should be cleaned up around
When badly infested, the
plants may be burned over at once
after picking. Wild blackberries and
strawberries should be destroyed. It
should be remembered also that pistil-

The Codling Moth (Carpocapsa pomonella Linn.)

A pinkish, rather fleshy worm eats cavities within the fruit of apples,
especially through and around the core, and finally bores a large hole

to the surface.
Z
























MAGGOTS FEEDING WITHIN THE FRUIT 345

drop. Pigs, sheep, or cattle will often accomplish this to good advan-
tage. Chickens will hunt out and destroy many of the pupz in the soil.

Fic. 542.— Burrows of the Apple Maggot, show-
ing through skin of fruit. Original.

The Cherry Fruit Maggot (Rhagoletis cingulata Loew.)

Small, whitish, footless maggots about one third of an inch long are
found in the pulp of ripening cherries, where they tunnel about, [?:ll-lﬂil'l,‘.";
decayed cavities. The adult is a |
small fly with barred wings. Eggs
are laid under the skin of the

E X

Fl:i 543. — Adult of the Cherry Fruit F1a. 544. — The Cherry Fruit Mag-
Maggot, enlarged and natural size. got. Larvee, enlarged and natural

Original. size. Original.












CHAPTER XXIV
Insgcr PEsTS OF THE HOUSEHOLD AND STORED PropucTs

House Flies

TrE commonest fly found in houses is the species properly known as
the House Fly (Musca domestica Linn.). It is of medium size, grayish,
and has mouth parts dilated at the end in a sort of lobe, fitted for tak-
ing up liquid food. Its
early stages are passed in
moist, decaying matter,
especially horse manure or
other excrement. These
flies never bite ; but they
are pernicious visitors be-
cause of their filthy habits,
and their known agency
in the dissemination of
disease.

A second species, the
Stable Fly (Stomoxys cal-

Fra. 553. —The House Fly. Original.

citrans Linn.), is the pest
that annoys us by “ biting,”" especially before storms. It has piercing
mouth parts.

Other species often are observed, but the two named above are in
the great majority, and of these two the house fly is by far the more
NUmerous.

Since flies are known to carry disease, it is of prime importance to
be rid of them in our homes. Proper screening is the first requisite,

and nothing can be accomplished without this fundamental protection.
549
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outward evidence of its work is seen in tiny, round holes through the
hard outer coating of the grain, showing where adults have emerged.
Frequently the adult moths, small, buff-colored ** millers,”” are notice-
ably abundant, especially at threshing time.

There are half a dozen or more generations in the course of the year.
The earliest moths in spring at once fly to the grain fields and two or
three generations
are reared in the
growing kernels.
The grubs of
the last are har-

vested alongwith

the grain, and
F1G. 565.— Larveof

the work goes on

the Angoumols
Grain-moth. En- as long as warm Fie. 566.—The Angoumois Grain-
larged to twicenat- weather lasts. moth. Enlarged and natural size.

ural size. Original. Original.

Corn usually be-
comes infested only after being husked, the moths flying to it and
laying eggs on it.

In control, grain should be threshed as soon as harvested. It should
be stored in tight bins, watched carefully, and if it heats, indicating
the presence of the pest, should be fumigated at once with carbon
bisulphide. Corn husked late and
placed in open ecribs out doors
seldom becomes infested.

The European Grain-moth (7T'inea

granella Linn.)

A tiny moth, with brown and
white spotted wings, lays its eggs
Frc. 567.— The Buropean Grain- OD developing grains in the field, its

moth. Enlarged and natural size. minute grubs feeding within the

Passnl kernels in similar fashion to the
Angoumois grain moth. Tt continues to breed in stored grains,
just as does the other insect named, but its work may readily be
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distinguished from the fact that there is always more or less webbing
over the grain. Remedies consist in prompt threshing, storing in
tight bins, and fumigation with car-
bon bisulphide as soon as the presence
of the pest is discovered.

"

The Me&iterraneaﬁ Flour Moth
(Ephestia kuehniella Zell.)

This imported pest now ranks as

F'iG. 568. —Empty pupal skinof  one of the most destructive and

the European Grain-moth. En- 4. hlesome of the insects infesting
larged and natural size. Orig-

inal. stored flour, bran, buckwheat, crack-

ers, and cereal foods. It is the im-

mature stage of a dull gray moth, expanding about one inch. The

full grown larva is a half inch long, white, ornamented with fine
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Fio. 560. — Work of the Mediterranean Flour Moth. Original.

black dots, and sparsely covered with hairs. It feeds within a silk
tube, and spins quantities of silk wherever 1t goes, especially when

i R T T
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traveling about before pupation, with the result that the material in
which it is at work is matted together and rendered valueless. In
most situations, breeding goes on continuously.

Remedies consist of fumigation
with hydroeyanic acid gas. Treat-

Frg. 570.— Larva of the Mediterra- Fig. 571.— The Mediterranean
nean Flour Moth. Slightly enlarged. Flour Moth. BSlightly enlarged.
Original. Original.

ment by heat is now gaining in favor, and promises to be a valuable
method. This treatment is deseribed under the following insect.

The Indian-meal Moth ( Plodia interpunctella Hbn.)

Stored grains and flours of many kinds frequently become infested
with the larve of this tiny moth, which travel here and there through
the grain or meal, eating as they go, and always spinning quantities
of web with which will be found mixed the castings of the worms.
The larva is about a half inch long,
whitish or pale pink or greenish.

In heated warchouses breeding may
go on throughout the year. The adult
15 a small moth, expanding one half to
three fourths of an inch, the fore wings

reddish brown in their outer parts, the I16. 572.— The Indian-meal

2 E Moth. Larva. Slightly en-
hind WINES gray. larged. Original.

In elevators or warehouses that are
heated by steam the pest may be treated successfully by heat, If
the temperature throughout the building can be raised to 120 degrees
Fahrenheit, and maintained at that point for 6 hours, pl‘i’l(‘“t'.:l“-:‘i,-* all
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Fig. 576.— The Granary Wee-
Fic. 575.— The Meal Snout-moth. vil. Enlarged and natural size.
Slhightly enlarged. Original. Original.

I'ra. 577.— Work of the Rice Weevil. Original.

—
I‘l:;‘. 2/8.—The Rice Weevil. Fra. 579. — The Confused Flour
Enlarged and natural size. Beetle. Enlarged and natural

Original, gize. Oriecinal
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somewhat toward each end, three fourths of an inch long. Feeds on
the germ of grains. Adults and larvee also predaceous.

For all of these pests the surest treatment is fumigation with earbon
bisulphide or carbon tetrachloride. They may be killed, also, by heat-
ing the material in which they are at work to a temperature of 125 to
140 degrees for three or four hours.

When foodstuffs in houses are infested, a thorough cleaning out of
the storage places is necessary, together with proper treatment of the
materials affected. In addition all eracks and ecrevices should be
sprayed with gasoline, taking proper precautions to guard against
fire.

The Bean Weevil (Acanthoscelides (Bruchus) oblectus Say)

Dried beans that have been gathered and stored for winter use are
injured or destroyed by this insect. Many beans will be found showing

Fia. 582. — Work of the Bean Weevil. Original.

round holes where the adult weevils have emerged, others will have
grubs still at work inside, and in the box or bin will be found numerous
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Fia. 585. — Work of the Four-spotted Bean Weevil. Original.

ceding in shape and markings, its habits and life history are practically
the same. It lays eggs in the field, but also continues to breed in the

dried, stored product.
The treatment is
fumigation with carbon
bisulphide or earbon
tetrachloride.

Fig. b585. — The Four-
spotted Bean Weevil
Enlarged and natural
size. Original.,

F'ra. 587. — Work of the Pea Weevil. Original.
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The Cigarette Beetle ( Lasioderma serricorne Fab.)

Stored tobaceo, and wvarious other stored products, often become
infested with this pest. The larva is a white, fleshy, tiny grub. The
adult is one sixteenth of an inch long, brownish, its head bent back
under 1ts thorax. The
larve feed here and there
through their food sub-
stance, and the beetles
make small round holes in

Fic. 593.— The Cigarette
Fie. 502.—Work and larva of the Cigarette Beetle. ;':Lthllt,ﬂl%lﬂ:rgl‘{.i and
Beetle. Enlarged. Original. natural size, Original.

emerging. There are several generations annually under suitable
conditions. Warehouses that have become infested should be thor-
oughly cleaned up, and then fumigated with ecarbon bisulphide or

hydroeyanic acid gas.









































































































































































































