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Introduction.

The professioncl entomologist, engaged in service
work, is constantly required to differentiate between
insects that closely resemble one another. Insects
whose habits and whose potentialities for harm may be
different one from another but which are nevertneless
very similiar in appearance. The descriptions, on
which the entomologist has to depend, are often printed
in languaeges other than English and the illustrations
accompying such descriptions are often vague. It would
therefore appear that a description, well illustrated,
would be highly desirable for use among professional
entomologlists where extreme technical accuracy is
paramount and where speed is of importance. The present
thesis is the outccme of an attempt to establish certain
standards for comparison, by means of drawings and
descriptions, in order to facilitate so far as it goes,
rapid and accurate determinations of certain important
fruit pests now working in Michigan. The drawings and
descriptions are originals, having been taken direct

from the insects umder consideration.
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ORIzNT:L PE..CH MNOTH.

Laspeyresia molesta Busck.

DISTRIBUTION
Now infests much of thzs Esstern United States
having sprez«d from the sAtlsntic seaboard south to
end including the south-central states, and north
to Canada including the north-central states and

Ontario.

ORIGIN.L HOME
The original home of this insect was in
tustralia. It cume to the United Stetes from
Jepan in shipments of flowering cherries, received

sixteen or eighteen years =zgo.

BOST LIST
It was first thought that the only plants
attacked ware peach, cherry, plum, quince, apricot
and several varieties of flowering cherry, but
recently the insect has bez»n reared also from pe=ar,

apple and flowering quince.

- CHARACTAZRISTICS -
ADULT

The head of the adult is dark, smoky-fuscous,



the face a shade darker or nearly black; lzbi=l
palpi lighter fuscous; antennae simple, rather
stout, about hzlf as long as the fore-wing. Thorax
blackish-fuscous. Fore-wing norm-l 1n‘form; termen
with slight sinuation below apex; dark-fuscous,
obscurely irrorated by white-tipped scales; costal
edge blackish. Hind-wings dark-brovn with costal
edge broadly white; cilia whitish; underside of wing
lighter fuscous with strong iridescent sheen.
ibdomen dasrk-fuscous with silvary white underside;
legs dark-fuscous with inner sides silvery; tarsi

blackish with narrow, yellowish-white annulations.

EGGS

Scalelike, oval, slightly convex flattened
toward the edge; color grayish-white somewhat
iridescent.

Average measurement .59 to .72 mm.

LARVA

Cylindrical, without secondary hair, color
varying from wvhite to deep pink, usually a stronger
pink on dorsum. Legs and prolegs normal. Crochets
(31.46) arranged in a complete circle. 4nal fork
developed and prominent; yellow to black in color,

three to six pointed. Setal areas broadly



chitinized, grayish-brown. Thorocic shield light-
yellow edged with yellowish-brown. Spiracles,
small, circular, dsrk-brovn or black. Spiracle on
prothorax and that on abdominal segment 8, very
little larger than those on 2bdominal segments 1
to 7. Eead light-brown, with darker brown mottling,
hind margin, ocelar area, and tips of trophi blsck.
Head capsuls nearly spherical, slightly flattened,
apnearing‘brOHdly oval in outline when viewed from
above; a little wider than long; the grestest width
distinctly behind the middle ocelli of which there
are six.

Length of full-grown larva varies from 11 to

13 mm.

PUPA

The pupa is yellowish-brown, without pubescence.
Metathoracic legs and tips of hind-wings reaching
Just beyond the cephalic edge of the fourth abdominal
segment; antennae extending about 2/3 of the wing
length. A double row of dorsal spines on abdominal
segments 2 to 7.

Average length 6.:6 mm. and width 1.8 mm.

- DISCUSSION -
The adults of the several broods emerge from

the middle of April to the middle of October. The



eggs are sometimes laid directly following
emergence, and the incubution period veries from

35 to 8 days. VWhen the young larva hatches, it
immediately starts its szurch for a favoraeble
feeding place, such as the tander growth of a
"terminal" where it bores into the interior of

the peach shoot. The larva requires from 8 to 16
days to develop fully, at which time it leaves the
twig or fruit where it has bean working, in seczrch
of a f=vorzble place for spinning its cocoon. Such
a plcce is found in the axil between twigs or on
the fruit vhere it is cttached to the stem. The
time from spinning the cocoon until pupation v:ries
from £ to 9 days. The pupal-case then splits open
in the cephslic ¢nd thorocic regions, permitting

the moth to emerge.

- REFIRENCES -
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CODLING MOTH

L:aspeyresic pormonzllz

Carpocapss: pomonella Linn.

DISTEIBUTION

The origin=1l home of this insect is in
southeastern Europe but now it has becoms nearly
cosmopolitan, occuring in =11 the 2pple-growing
regions of the world. It was first introduced into
the United Steotes, through New Englsnd, sometime
before 1750 znd since that tim2, it has spread
rapidly westward re:iching Iowa about 1860, Utch
in 1870 @nd Czliforni=z zbout 1874.

HOST LIST
2pple, pe'r, quince, wild hzw, crab, English

Welnut end sever=l other fruits.

- CHLR:CTIRISTICS -

£DULT

‘ings gr«y with fine stristion, showing under
a lens z2s white tips to bluckish scales; base
slightly darker; mzrgin curved =nd scalloped =t
outer boundasary; speculum of two bronz bors, the
outer one more or less broken up, filled with
chocolzte brown, the brown extending to form a large

oval area almost reaching the costal and outer margin;



costa and extremzs outer margin striate and gray like
the base. No black in speculum, but speculum
preceded by a hesvy vertical black bar. Fringe with
a black line znd sometimes cut with white. Hind-
wing brown, the scale covering in the male, lerd
color; the hair on the fringe blackish.

Size vaeries from 15 to 20 mm.

Glistening white in color; flat, oval, scale-

like in shape and 1/¢5 inch in dismeter.

LARVA

The larva is whitish when young but becomes
pinkish or flesh-colored as it aporoaches full growth.
When young, the head is blackish but when full grovm,
it is brown with darker markings along the sutures.
The spots in which the minute short hairs are
situated are tut little darker than the body wall and
slightly elevzated. There are eight heairs on each
segment, two on the bzck each side of the middle 1line,
and a somewhszt larger peir above 2nd below each
spiracle. The mandibles are noticezble prominent.
The larva has eight pairs of legs; the first three
pairs, or true legs are situated on the thorax and
are three jointed. The five pairs of Tleshy abdominal

legs are armed with circles of hooks known as crochets

4.



while the pair of prolegs at the 2xtreme rear end
have the hooks or crochets arranged in a semi-circle.
The spiracles or breathing-apertures cre arranged
on cither side one pzir to eczch segment, of the
body with the exception of the two thoracic segments
wvhich bsar the second 2nd third true legs.

The full growvn larva measures from 15 to 18 mm.

in length.

PUPA

Just before the punal stage, the larva spins a
silken cocoon, white inside and grayish outside,
usually covered somewhst with pieces of bark and
other small fragments on which the worm haopens to
svin. The larva remains in this cocoon for an
avarage of six days during the summer, or in th=
case of the fall brood ovar winter, after which the
larval skin 1is shed and the insect becomes a pupa.
The pupa at first is yellow, becoming dark brovm
with sge. The head, eyes, monthparts, antennae,
legs and wings of the moth sre apparent in sheaths
which sr= immovably attached to the body. The
abdominsl segments, which are mov:ble, are each
armed with two rows of spines, except the terminsl
segmants which bear one esch. The last abdominsl
segment has a numbe: of long spines with terminal

hooks, these hooks fasten in the silk and aid the

15,
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pupa in holding its place in the cocoon.

Pupae vary from 12 to 14 mm. in size.

- DISCUSSION -

In Spring the moths emerge from their pupa-
csses, or so called winter quarters, to mate and
the femiles luy their eggs. The eggs of the first
generstion urz2 zlmost entirely lz2id on the upozar
sid=2 of the lezves. The egzs hatch in from 6 to
20 days. The worms fz2d lightly on the foliage
but crawl very soon to the young ap-les and chew
their way into the fruit. VWhen full-grown, they
~burrow to the outside of the fruit in search of a
suitablz place for pupction, generally hiding away
among the bark flakes.

The second generation is usuzlly found in the
later varisties of apples. Many of the larvae
reach full growth beforzs late fall and se=sk the
same places for puvation ss did those of ths early

brood.
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Fringe-wing Apple Bud-moth.

Holcogera maligemmells Murtf:ldt

DISTRIBUTION
Generally known throughout the central part of
the United States. First rescorded in Missouri and
Kansas in 1898, but now we have evidence of thils insect

in som2 parts of Michigan.

- CHAERACTERISTICS -

ADULT

General color,- satiny brownish-buff with a trend
toward a leaden shading on the thorax, wings and body.
Head buff and shaggily scaled with purple-black eyes
very prominent. Antennae two-thirds as long as wings;
basal joint long and stout; second joint, long and
peculiarly excavated. Palpi long, concealed basal
joint, second joint more thickened while the terminal
is tapering and slender. Thorax broad, bordered with
leaden-gray. Fore-wings vary in color from light to

dark buff presenting a smudged effect. Hind-wing rather



24,

broad, paler snd more lustrous than the front wing.
Fringe, similiar in color with wing surface. Body
y2llowish-gray. Legs of the same color as the under
surface, hind pair of tibia densely clothed with hairs.

Llar expanse 14 to 15 mm.

EGG

Light-yellow and ovel with the surface distinctly
marked by shallow depressions and elsvations which be-
come larger and deeper at one end, in the center of

which there is a2 very short peduncle.

LARVA

When first hatched the larva is light-yellow in
color, with the hezd shining black; the thoracic shield
is seal-brown. With age this shield becomes shining
black similiar to the head, and the body becomes greenish-
vellow in color. The body sparsely covered with short,
light-colored hairs. Thsa three pairs of true legs are
brown, while the five pairs of prolegs are the szme
color as the body; the true legs are borne by the first,
second and third segments while the prolegs are attach-
ed to the sixth, seventh, eighth, ninth and last body
segments.

Full-growvn larvae measure 6 to 8 mm. in length.

PUPA
Uniform brovn 1n colqr with a2 row of small, almost



round, depressions along each side of the sutures be-
tween the last five abdominzl segments.
Size 1s about 5.5 mm. in length and 2 mm. in

width.

- DISCUSSION -

The moths emerge from the ground early in April
and begin laying their eggs singly in the opening buds.
The eggs hatch in a week or two and the young larvae
begin working their ways down into the center at the
base of the opening flower, leaf buds, and developing
shoots, to feed, often causing the bud or flower to
break off at its base or sometimes to stop the growth of
the shoot. The terminzl leaves once killad, the
prospective crop of fruit is destroyed. The larvse
obtain their growth in about four wezks, at which time
they crawl into the ground am inch or two, spin cocoons,
and then pupate in the middle of July, after which moths
appear and lay eggs for a second generation. This
generation, less destructive than the first, becomes
full grown in August, the larvae transform to pupae in

the ground and remalin there until the following spring.
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Drosophila melznogaster Meigen

DISTRIBUTION

This insect is cosmopolitan, although no
record has thus far been received of its presence
in the Orient aside from Australia. It is
apparently absent in the colder, far nothern

regions.

HOST LIST

Primarily a fruit eater, having been bred
from the following hosts; apple, blackterry, fig,
grapefruit, grape, guanabana, huckleberry, marinon,
papaya, peach, pineapple, plantain, potato, tomato

and zapote besides stale beer.

- CHARACTSRISTICS -
£DULT
Arista with about five branches above and
three below. Antennae yellow. Front nearly one-
half the width of the head, wider above and yellow
in color. Carinaza rather broad and flat; face
yellow. Cheeks yellow. Eyes with rather thick

pile. Acrostichal hairs in eight rows. Mesonotum

and scutellum shining reddish-yellow. Pleurae






and legs pale yellow. The inner distal surface of the
basal tarsal segment of the first leg possessing a comb-
like row of about ten short curved black bristles.
Lbdomen shining black, with a basal reddish—yellow-band
on each of the first three segments. Wings clear.

Length of body £ mm.; Length of wing Zmm.

EGGS

White, with a fine meshwork of raised lines over
their surfaces. The anterior end bearing two filaments,
which normally lie in contact with the surface of the
food and apparently keep the anterior end of the egg
from sinking below the surface.

Average length .6 mm.

LARVA

The body is divided into 12 visible segments. The
oral opening being on the first or head segment. This
segment also bears a pair of small pepillae known as
antennae and two pairs of small sensory organs. The anus
and posterior spiracles are on the twelfth segment.

The larva is white in color and measures from 4 to

6 mm,

PUPARIUM

The anterior portion of the pale brown puparium is






flattened.
The pupa itself is enclosed in a very deliceate
white membrane which is left behind when the zdult

emerges.

- DISCUSSION -

The adult deposites her eggs on the surface of
fermenting or decaying fruit. 1In a few days the
larva csmerges, aftzar which it passes through three
larval stages separzted by two larval molts. When
the larvae are feeding they lie buried in the food
with only the tips of the spiracular processes
exposed to the air. When full grown the larvae crawl
out of the food and pupate in the loose surface soil

from which the zdults emerge in a very short time.
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Cherry Fruit Fly

Rhsgoletis cingulata Loew.

DISTRIBUTION
Northeastern Unitzd States znd Cznada.

Found in Michigen wherever cherries are grown.

ORIGINAL HOME

Native insect.

HOST LIST

Cherries both sweet and sour, pear, plum

and prune.

- CH.RACTZRISTICS -

ADULT

A small two-winged fly measuring zoout 3/16
of an inch from the head to tip of the abdomen.
The body is shiny and polished, with a coloration
of amber esnd black with the exception of the zbdomen
which is definitely marked with four transverse,
narrow, white bands; =2lso, extending longitudinally
along the thorax at the wing base, there is an
additional white band. The wings are transparent

possessing several dark, smoky, transverse bands.
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Very tiny, dirty yellow in color znd elongate.

Each one deposited in slit cut in fruit.

LiRVA
Pale yellowish-vhite, cylindrical, tepering
slightly tow:ard the cephalic end, eleven segments
of ebout equal length in zddition to the head. The
latter smzll and partly retractile. Anterior
spiracles small, yellow, chitinized and with a2 number
of small rounded processes arranged in two irregular
rows. Posterior spiracles small, in groups of three.
Length of lsrva varies from 7.5 to 8 mm. with

diameter about 1.5 mm.

PUPA
Small, cylindrical, dull luteous, with eleven
segrents. Anterior spiracles similiar to those of
larva but slightly darker. Posterior spiracles of
medium size and reddish-brown, in groups of three.
Length of pupa varies from 3 to 4 mm. Diameter

from 1.5 to 1.75 mm,

- DISCUSSION -
The flies emerge about the middle of June and

busy themselves feeding for 7 to 10 days, after



%

which the femcle begins laying her eggs, edch egg
being plac=sd in a smzll slit in the fruit. The eggs
hatch into larvuae or maggots in a very few days.
These larvae feed inside of the fruit and rapidly
attain full size. They then leave the fruit, drop
to the ground, burrow underneath the surface, and
pupate. They remain in this pupal condition, buried
about one inch bzneath the ground, until the follov-
ing summer, at which time the fly emerges and the

process 1is repeated.
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Apple Fruit Fly

Phagoletis pomonella Walsh

DISTRIBUTION
A native of Lmerica. Found in the BEastern and

Nothern Stztes and in Cznada.

HOST LIST
The several variecties of Pyrus and Cratazgus;

huckleberry, blueberry, snowberry, prune and cranberry.

- CHARACTZRISTICS -

ADULT

A small two-winged fly, not quite as large as
the common house-fly, in color amber and black with the
head and legs yellowish. The abdomen is marked by four
transverse white bands and the wings are crossed by
four dark confluent bands. The apple and cherry fruit
fly are quite similiar in color and markings, although
the former is slightly larger.

Minute in size; whitish in color and elongate in

form.



LARVA
Pale, yellowish-white, cylindrical, tapering

slightly toward the cephalic end; eleven segments of

about egqual length in addition to the head. Head
small, partly retractile. Oral hooks small. Anterior
spiracles small, tubular in form, yellow, chitinized
and bezring at the extremity a number of smwzll rounded
processes. Posterior spiracles small, each spiracle
with threz narrow yellowish openings.

Length of larvae varies from 7.5 to 8 mm., with

a dlameter of about 1.5 mm.

PUPA

Cylindrical, dull luteous; eleven segments.
Anterior spiracles like those of the larva but
slightly darker. Posterior spirzcles small and
reddish-yellow.

Length of Pupa varies from 4 to 5 mm. and

dismeter from 1.5 to £ mm.

- DISCUSSION -

The adult fly deposits each egg in a slit cut
in the fruit, about mid-summer or late summer. This
follows a feeding period of from 7 to 10 days. The
eggs hatch from 2 to 6 days later and the young

larvae begin feeding inside of the fruit. The larvae

4z.



grow rapidly and by the time they have obtained full
size, the apple fzlls to the ground allowing an easy
exit. The full-grown larvae then bury themselves
about one inch below the surface of the ground and
remain there in a resting state or pupal condition
until the following summer, at which time the fly

emerges, to lay her eggs.
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