FURTHER NOTES ON LASPEYRESIA MOLESTA1
By W. B. WOOD, Entomological Assistant, and E. R. SELKREGG, Scientific Assistant,
Deciduous Fruit Insect Investigations, Bureau of Entomology, United States Department of Agriculture
INTRODUCTION

Since the publication of a preliminary paper in the Journal of Agricultural Research,1 investigations on the life history, habits, and control
of the oriental peach moth (Laspeyresia molesta Busck) have been under
way and additional information has been obtained on these points, as
well as on its origin, distribution, and food plants.
The fears expressed in the publication cited, namely, that this insect
might become a dangerous enemy of deciduous fruits, seem to have been
well founded. Owing to the number of generations developing in a single
season it is particularly hard to control, and this fact, together with its
wide range of food plants, would seem to make it a pest of as great importance as its near relative, the codling moth, Laspeyresia pomonella
Linnaeus, should it become generally distributed throughout the fruitgrowing regions of the country. It is quite probable that it will eventually become widely distributed because of its fruit-feeding habits and
its manner of hibernation if measures can not be taken to confine it to
its present limits.
ORIGINAL HOME

There is now little doubt that this insect has come to us from Japan,
probably in shipments of flowering cherries, or peaches and other fruits,
received in the last six or eight years. Where infestations have been
found in widely separated localities, shipments of flowering cherries from
Japan have, in every instance, been traced to these points. Evidence of
this character first led to the belief that the insect came from that country.
In correspondence with Mr. C. Harukawa, of the Ohara Agricultural
Institute, Kurashiki, Okayama, Japan, it was learned that a similar
insect was doing considerable injury to peaches and pears in that country.
1
The work on which this paper is based was carried on by the writers under the direction of Dr. A. L.
Quaintance, who supervised the operations throughout the season f For assistance in the preparation
of the paper the writers express their thanks to Mr. Carl Heinrich, who drew up the description of the
larva, furnished the information in regard to characters for separating Laspeyresia molesta from the larvae
of similar insects, and approved the drawings of the insect; to Miss Margaret Moles for her careful work
in making the drawings; and to Mr. J. H. Paine for the photographs here used.
2
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Mr. Harukawa stated that the insect had been present there for about
i o years. He very kindly sent specimens of the Japanese insect for
comparison and study, and Mr. August Busck, of the Bureau of Entomology, United States Department of Agriculture, determined it as
Laspeyresia molesta. The evidence seems conclusive that this insect
occurred in Japan before its introduction into the United States, but
the location of its original home is a matter of conjecture.
FOOD PLANTS
At first it was thought that the only plants attacked were peach and
the various cultivated species of Prunus, including cherry, plum, apricot,
and several varieties of flowering cherries, but during the past season the
insect was reared from quince, pear, apple, and flowering quince. It
attacks the quince and apple almost as readily as it does the peach, and
the injury caused would undoubtedly be very severe in a large plantation. Of the pome fruits, the quince is the favorite food plant, to judge
from the number of insects reared from the fruit. From 10 quinces 93
insects were reared, making an average of more than 9 to each fruit.
The late apples also were badly infested. Very little injury was noticed
on the twigs of apples, but almost every twig on the quince trees was
hollowed at the tip.
DISTRIBUTION IN THE UNITED STATES
From records at hand the insect is present only in the Eastern States.
In addition to the locality approximately given as the District of Columbia and adjacent territory it is recorded from northern New Jersey,
New York City, Long Island, and Stamford, Conn. Doubtful records
come from points near Albany and Buffalo, N. Y., and from southwestern
Pennsylvania, but these have not yet been verified. In all localities
where the insect has yet been found, with the exception of the vicinity
of Washington, D. C, the fruit-growing industry is unimportant and in
some places, as in New York City, the only apparent food plants were
flowering cherry and flowering quince. If the infestation should extend
to regions where fruit is extensively grown and shipped to other parts
of the country, the distribution of the insect would almost certainly take
place by transportation of the larvae, either in the fruit or in cocoons on
the outside. There is danger also of disseminating the insect by shipping
nursery stock bearing hibernating larvae. Without doubt it was in this
way that it first entered the country and reached the localities where it
is at present found. It may also spread for short distances from orchard
to orchard by flight, as the moth is a strong flier at dusk and in the late
afternoon on cloudy days.
CHARACTER AND AMOUNT OF INJURY
The character of injury and amount of damage vary at different
seasons of the year, and on different food plants. The damage resulting
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from each of the early generations is separated from that occasioned by
the next generation by an interval during which no freshly injured
twigs can be found. This interval comes in the period between the
attainment of full development by the larvae of one brood and the appearance of the newly hatched larvae of the next. The interval between
the first and second generations and that between the second and third
are quite noticeable to one who is making observations in the orchard,
but after the third generation the broods of larvae overlap to such an
extent that they can not be thus defined. The injury resulting from
each successive generation increases in severity as the season advances,
until late summer. In 1917 the number of moths produced by the
overwintering larvae appeared to be small and the amount of injury
from the first brood of larvae was proportionately so, only a few injured
twigs showing here and there through the peach orchard. The secondbrood injury was much more noticeable and the injury from the third
was quite severe. The fourth caused less damage to the twigs than the
third, while the fifth brood, appearing late in October, caused almost
no injury. In the latter part of the season the insects diminished in
numbers on trees without fruit and the overwintering larvae wfre few,
in comparison to the large number of larvae of the third generation and
the early part of the fourth. It was only on the trees bearing lateripening varieties of peaches or in the pome fruits that the larvae of the
fourth generation appeared to develop in large numbers.
The injury caused by this insect is of two distinct kinds—namely,
injury to the twigs and injury to the fruit. The former is particularly
severe on young trees, and occurs mostly before midsummer, while the
twigs are yet soft; the latter form does not become severe until after
August 1.
TWIG INJURY

The injury to the twigs is first noticed in the spring when the young
shoots are about 6 inches long. It is caused by the boring of the larvae
which enter near the tip of the twigs or in the petiole or midrib of the
leaves. The injury caused by the newly hatched larvae may not be
noticed for several days after the insect has begun work if the weather
is cool and damp, but it appears much sooner if the weather is hot.
On peach it usually shows plainest at midday or in the afternoon and is
characterized at first by a slight wilting of a single leaf or in some cases
the whole tip of the twig and by a very small amount of frass thrown
out of the tunnel at the point of entrance. As the insect feeds it increases
in size and the tunnel is enlarged accordingly. As the tunneling proceeds the tip of the twig continues to wilt and finally dies. Usually
before the twig has completely dried the insect leaves it to find another
feeding place or to spin a cocoon if it has fully developed. A larva
seldom reaches full development in a single twig unless it be of the thick
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type found in some cherries. In slender shoots, such as peach, three,
four, or five tips usually will be killed before the larva has matured
(PI. 5, A) Another type of twig injury is found on peach in late summer
and fall after the twigs have hardened and stopped growing and after
the fruit is gone. This is found usually at the site of previous attack
where the gum has exuded and adhered to the bark, sticking fast dead
leaves and other débris (PI. 5, B). In this mass the larva starts work,
causing more sap to exude and the twig to swell and in some cases to
develop a gall-like formation. The larva mines in the bark and wood of
such a twig usually until ready to spin a cocoon. The first six or eight
buds below the terminal also may be injured by the late-working larvae.
The amount of twig injury varies considerably on different food
plants, the peach coming first in severity of attack. Young cherries
of a number of varieties and the varieties of flowering cherry are very
severely injured. Quince probably comes next in the list of injured
plants, with plum, apple, pear, nectarine, and apricot following.
FRUIT INJURY

Injury is first noticed in peaches about the time the fruit is the size
of chestnuts or slightly larger. In other fruits it has not been noticed
so soon. The early injury is caused by larvae of the second generation, the first-brood larvae confining themselves almost entirely to the
twigs while the fruit is yet small. The second-brood larvae begin working in the twigs, but when about half grown a few of them turn their
attention to the fruit. They bore into the side of the peach (PI. 6,
A, B) and tunnel through the fruit until they are fully developed,
emerging sometimes at the point of entrance but most generally through
another hole. Such injury usually does not cause the peach to rot or
fall to the ground while the fruit is green and hard, but the sap exudes
from the wound in the peach, forming a smear of gum on the outside.
Frequently the larva, after making a hole in a peach, is apparently
"drowned out" by the sap. The sap continues to flow, causing the
same gummy appearance of the peach as though the insect had continued to work in the fruit. Most of the third-brood larvae begin work
in the twigs in the same way as the previous broods. A few, however,
attack the peach as soon as they are hatched. At this time the early
midseason varieties of peaches are ripening and the insect finds it easier
to gain entrance to the fruit than when it is green. In a few days nearly
all of the insects of this brood desert the twigs for the fruit, and it is at
this time that the severe injury to the fruit begins. Varieties of peaches
ripening after the ist of August are all subject to severe injury.
The spot on the fruit most often selected as a point of entry is the
area surrounding the stem. When the fruit is beginning to soften the
larvae work beneath the skin at this point and go directly to the seed,
leaving in many cases no sign that they have entered. Sometimes.
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however, a small amount of frass is left at the point of entrance. Thç
small larvae may Hot be discovered even after opening the fruit, for at
first they work along the grooves in the seeds. Another favorite point of
entrance is between two peaches which hang against each other or on
the surface of a peach on which á leaf is resting (PI. 6, A). This seems
to give the larvae â better foothold than they can find on the open surface
of the fruit.
The fourth-brood larvae begin to hatch in time to attack late-ripening
Elberta and varieties that ripen still later, Smock being badly damaged.
The attack continues until late in the fall after all peaches have been
picked.
Larvae of the fifth generation that hatch early may appear in time to
attack the latest-ripening varieties of peaches, but their work is confined
mostly to the peach twigs, where they cause little injury, and to the
pome fruits, such as quince and apple.
Injury was not noticed on the pome fruits until late in August, and
it is thought that before this time they are not heavily attacked. Later,
however, the infestation appeared to b.e serious. From ij4 bushels of
medium-sized Ben Davis apples showing signs of injury (Pi. ^, A, B)
354 larvae of Laspeyresia molesta were reared. Fifty per cent or more
of the fruit in the orchard from which these apples were taken were
injured. In another apple orchard about a half mile distant from the
infested peach orchard very little injury was found. Quince was more
severely injured than apple (PI. 6, B). In a row of several trees not a
sound fruit could be found, and, as mentioned before, the average
number of insects reared from each of 10 quinces, picked at random, was
more than 9 per fruit. Even though commercially the injury to pome
fruits might not be severe, such food plants are of great importance in
that they affect materially the problem of control by furnishing food
for the insect in the fall after other fruits have disappeared. The mortality among newly hatched larvae is probably very great in peach orchards
after the twigs have hardened and the fruit is gone, but quinces,
apples, or pears furnish an ideal place for the development of the late
broods. Such fruits in the vicinity of a peach orchard doubtless form
a reservoir from which the infestation spreads the following spring.
Cherry and plum ripen too early in the season to be severely injured by
this insect. On several cherry and plum trees growing beside an infested
peach orchard not one injured fruit was found.
As previously stated, the periods of attack by the first, second, and
third generations do not overlap, and there is a period between each
generation when no insects can be found working in the twigs or fruit.
The larvae of the third and of the following generations appear over a
much longer period of time and before the latest individuals of one
generation have developed the larvae of the following generation are at
work. Because of this overlapping of the later broods it was not pos41811o—18
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sible to tell when one generation had developed fully or when another
had begun work, except by rearing the insects through the season under
conditions as nearly natural as possible.
Table I shows the dates of the beginning of severe injury to peaches
by each brood of larvae, the percentages of fruit injured as shown by
counts in definite periods throughout the summer, and a few varieties
of peaches ripening in each period.
TABLE

I.—Dates of injury to peaches by respective broods of larvœ of the oriental peach
moth, Arlington Farm, Va.} igiy

Date of beginning of severe injury.

By first generation, May 31.
By second generation, July 6.

By third generation, July 28.

By fourth generation, Aug. 30.
By fifth generation, Oct. 7.

Percentage of peaches injured
in period from—

Common varieties of peaches
ripening in periods named
in column 2.

May 31 to June 30.... o Greensboro.
July 1 to July 15 ...2.5. /Greensboro.
IWaddell.
July 16 to July 31 .... 3 /Carman.
IHiley.
[Champion.
Early Crawford.
Aug. 1 to Aug. 15 ... 18. Bell.
Old Mixon Free.
Reeves.
Elberta.
Aug. 16 to Aug. 31. .28.2. Late Crawford.
Chairs.
Sept. 1 to Sept. 16... 53. fSmock.
\Stump.
Sept. 17 to Oct. 20, no fSalway.
count made.
\Bilyeu.
All fruit harvested

INSECTS LIKELY TO BE CONFUSED WITH THE ORIENTAL PEACH MOTH

There are several insects which may be confused with Laspeyresia
molesta in the larva stage, either because of a close resemblance or because
of a similarity in the injuries which they cause. The more common
of these are the codling moth, Laspeyresia pomonella Linnaeus; the lesser
apple worm, L. prunivora Walsh; the peach twig borer, Anarsia lineo
tella Zeller; and Laspeyresia pyricolana Murtfeldt.
L. pomonella is likely to be mistaken for L. molesta in the fruit of the
apple, pear, and quince, but close examination will show several points
of difference in the mature larvae. The following characters serve to
separate the larvae of the two species: On L. pomonella (PL 8,G) the
anal fork is absent; a scobinated pad is present extending across the
anal proleg just in front of the crochets; the crochets on abdominal
prolegs are 23 to 38 in number. On L. molesta (PL 8, F) the anal fork
is present, situated just below the anal plate and above and behind
the anal prolegs; the scobinated pad is absent; the crochets are 31 to
46 in number. The full-grown larva of L. molesta is smaller than that
of L. pomonella.
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L. prunivora works in apple, causing injury to fruit almost identical
with that caused by L. molesta (PI. 7, A) ; it does not injure twigs. Specimens of larvae were not available for comparison. Superficially they
appear the same as L. molesta.
Anarsia lineatella attacks peach twigs, causing injury identical with
the spring injury of L. molesta (PL 5, A). The larva is most readily
separated from L. molesta by the setal plan of the ninth abdominal segment, which should be compared with that shown in Plate 8, D. In
Anarsia lineatella seta I is not approximate to seta III, being farther
from or at least as far from seta III as from seta II; the frons extends
almost to the incision of the dorsal hind margin; the longitudinal ridge
is extremely short; setae Pl and P2 and puncture Pb lie in a line; P2 is
well behind the level of Adf2.
Laspeyresia pyricolana attacks the twigs of apple, boring out the
center and killing the tip. The injury resembles that of L. molesta on
apple twigs. No specimens were available for comparison.
LIFE HISTORY AND HABITS
The following data on the life history of Laspeyresia molesta aïe based
on material collected chiefly at the United States Department of Agriculture experimental farm near Rosslyn, Va., and reared in the insectary
at the Bureau of Entomology, Washington, D. C, during the season
of 1917. The insectary provides practically outdoor conditions where
insects may develop normally.
SPRING EMERGENCE; AND OVIPOSITION

In mid-March hibernating larvae pupate and about mid-April, or when
peaches are in full bloom, the first adults emerge, their emergence continuing through the first three weeks of May. The time elapsing between
emergence and the beginning of oviposition, called the preoviposition
period, ranges from 2 to 12 days and averages 5 days. In 1917 the first
eggs were found in a peach orchard on May 3. Normally the eggs are
deposited singly on the under side of the leaves, and in the orchard they
were not found in any other place. In glass rearing jars an occasional
egg was deposited on the upper surface of the leaf, and in one case four
eggs were found on the bark of a peach seedling confined in a rearing
cage. The moths oviposit much more freely on the smooth glass surface
of the battery jar and lantern globe rearing cages than on peach foliage
placed in the jar; hence eggs used for study were those deposited on the
glass of the rearing cages.
The deposition of eggs began May 2 and continued until late in the
fall. The last egg observed was found October 8. At this time development had proceeded far enough to show the eye-spots in the embryo.
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THE EGG
The egg (PL 9, B), is scalelike, oval, slightly convex, flattened toward the edge;
color grayish white, somewhat iridescent; average measurement 0.59 by 0.72 mm.
Central surface finely granulate with reticulating ridges extending from the edge
toward, but not to, the center.

The average incubation periods in 1917 for eggs of the first three
generations, respectively, were 7.5, 4, and 3.1 days. For eggs of the
fourth and fifth generations, collectively, the incubation period was 8.3
days.
The progress of development in the egg can be readily observed
through its thin shell. In midsummer the progress is so rapid that the
embryonic outline is easily discernible 12 hours after deposition. The
darkening of the head is first evidenced by the appearance of eyespots.
A large majority of the eggs hatch in the late afternoon, during periods
when the temperature is high enough to insure steady development.
When ready to be hatched the young larva makes rather vigorous movements of its head and mandibles against the eggshell, which finally is
slit open and the larva walks out. In one instance when the hatching
of an egg was closely observed, 57.5 minutes elapsed from the time of
the first movement of the mandibles of the larva until it had entirely
quitted the eggshell.
THE LARVA
The larva (PI. 9, A) is cylindrical; without secondary hair; color varying from
white to deep pink, usually more strongly suffused with pink on dorsal side. Legs
and prolegs normal. Crochets (31 to 46) uniordinal, in a complete circle. Anal fork
developed, yellow to black in color, three to six pointed, prominent. Setal areas
broadly chitinized, grayish brown. Thoracic shield light yellow edged with yellowish
brown, narrowly divided, moderately broad. Spiracles dark brown or black, small,
circular, slightly produced; spiracle on prothorax and that on abdominal segment 8
very little larger than those on abdominal segments 1 to 7. Entire body, except
chitinized areas, evenly and finely scobinate; what appears to be a coarse pubescence
under low magnification proves, under high magnification, to be a mass of short aculei.
Body setae (PI. 8, D) yellow shading to deep brown, moderately long. Prothorax
with la and lb on, and Ic behind the anterior margin of the shield; lia and puncture
y candad of la; lib directly laterad of Ha; puncture x dorsad of and approximate to
lb, lower than the level of lib; lb, Ic, and lie equidistant; prespiracular shield oval,
situated ventro-cephalad of the spiracle, bearing three setae; group VI bisetose. Mesothorax and metathorax with VI unisetose. Abdominal segments 1 to 7 with II longer
than and ventro-caudad of I; III over the spiracle; Ilia approximate to III, dorsocephalad of the spiracle; IV and V on the same chitinization, under the spiracle,
approximate. Abdominal segment 8 with II only slightly below the level of I;
III and Ilia cephalad of the spiracle. Abdominal segment 9 with all setae in a line,
I and III closely approximate; V, IV, and VI on the same chitinization, approximate;
VII unisetose.
Head light brown, with darker brown mottling; hind margin, ocellar area, and tips
of trophi black.
Head capsule (PI. 8, A, B, C) nearly spherical, slightly flattened, broadly oval in
outline viewed from above, a little wider than long; greatest width weli behind the
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middle ; mcision of dorsal hind margin about one-fourth the width of the head; distance
between dorsal extremities of hind margin less than one-half the width of the head.
Frons (Fr) only slightly longer than wide, reaching to middle of head; adfrental
ridges (AdfR) sinuate; longitudinal ridge half the length of the frons; adfrontal suture
(AdfS) reaching to dorsal incision of hind margin. Projection of dorsal margin over
ventral slightly less than one-third the diameter of the head.
Ocelli six, in the normal tortricid arrangement; III, IV, and V in a straight line;
I larger than the others.
Epistoma with the normal setae (Ei, E2).
Frontal punctures (Fa) lying rather closely together, anterior to the setae (F^;
distance between punctures less than from puncture (F&) to seta (Fj); adfrontal seta
(Adf!) nearer to Fî than to Ac^; adfrontal puncture (Adfa) approximate to AdfaEpicranium with the normal number of primary setae and six punctures, and with
three small ultraposterior setae and one ultraposterior puncture. Anterior and
lateral setae (Aj, A2, A3, and Lj) in a line, with distances between Aj and A2, A2 and
A3, and A3 and Li about equal; puncture (Aû) postero-dorsad of A2; A^ A2, and A8
on a level respectively with Fa, F! and Adf^ Posterior setae (?! and P2) and punctures (Pa and Pb) at middle of head; ^ on a level with adfrontal puncture (Adfa);
P2 and puncture (Pb) on a level with beginning of longitudinal ridge (I*R); P2, Pj,
and adfrontal seta (Adf^ in a line; puncture (Pa) approximate to and equidistant from
A3 and Li- Lateral seta (Li) on a line with ^ and adfrontal puncture (Adfa); lateral
puncture (I/) directly posterior to the seta. Ocellar setae (Ov O2, O3) well separated.
Oj closely approximate to and equidistant from ocelli II and III, within Çhe area
bounded by the ocelli; 02 closely approximate to and postero-ventrad of ocellus I;
03 postero-ventrad of and remote from O2, slightly below the level of ocellus VI;
puncture Oa absent. Subocellar setae (Soj, S02, S03) triangularly placed. So2 and
S03 closer together than S02 and So^ puncture (Soa) lying midway between So2 and
S03. Genal seta (Gj) and puncture (Ga) both present; puncture anterior to the seta.
Length of full-grown larva 11 to 13 mm.

When the young larva hatches it immediately starts on its search
for a favorable feeding place. In one instance 20 minutes were required after hatching for a larva to explore three peach leaves and to
make its way to the tender growth at the terminal, where it bored into
the interior of the peach shoot. The larvae do not feed as they enter,
but withdraw their heads from the burrow and cast aside the fragments
of tissue until the more succulent interior of the twig is reached. If
the young larvae fail to locate favorable feeding places in a short time
they undoubtedly die, for in the rearing jars they die within 12 hours
after hatching.
The length of time required for larvae to develop fully varies considerably, the feeding period being from 8 to 16 days in length throughout
the entire season and the average for 59 larvae being 11.2 days. When
the larva has fully developed it leaves the twig or fruit where it has
been working and starts in search of a favorable place for spinning its
cocoon. The spring and midsummer cocoons are formed mostly in the
axils between twigs or on the fruit at the point where it is attached to
the stem. The latter place is the one most often chosen. Occasionally a
larva will spin on the open surface of the peach, but usually it selects a
more sheltered spot. The cocoon is made of fine silken strands, the
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exterior mixed with fragments of frass or of bark, or if it is on the surface of the peach the fuzz or pubescence from the skin of the peach will
be incorporated in the cocoon. Occasionally in a dry fruit, such as
quince, the insect will spin its cocoon inside of the fruit. The time from
the spinning*of the cocoon to pupation is from 2 to 9 days and the
average 3 days.
THE) PUPA
The pupa (PI. 9,C, D, E) is yellow-brown in color; without pubescence ; average measurements (3 specimens) 6.26 mm. long by 1.8 mm. wide. Frontoclypeal suture indistinct; eyes and glazed eyes discernible; mandibles and clypeus distinctly indicated;
2 pairs of clypeal setae, inner pair slightly longer than outer; clypeo-labral suture not
visible; labial palpi slightly more than half the length of the maxillae; maxillary palpi
extending to the proximo-lateral angles of the maxillae; maxillae reaching one-third
of the way to the tips of the wings. Metathoracic legs and tips of hind wings reaching
just beyond the cephalic edge of the fourth abdominal segment; antennae extending
about two-thirds of the wing length, reaching beyond second coxae. A double row
of dorsal spines on abdominal segments 2 to 7 ; abdominal segment 2 with spines of
cephalic row uneven in size and arrangement, the row extending usually less than
half-way across the segment, the caudal row well developed and extending almost
across; segments 3 to 7 with spines of cephalic row about twice as large and half as
numerous as those of the caudal row; segments 8 to 10 with one row of spines, the
spines gradually increasing in size from segment 8 to segment 10.
No cremaster. Two hooked setae on either side of the anal rise, with a third hooked
seta latero-caudad; a fourth pair of hooked setae, dorso-caudad of the third pair, is on
the caudal margin of the abdomen. Spiracles circular and produced. Anal and
genital openings slitlike, the latter single in both sexes.

The pupa period covers from 5 to 12 days, averaging 7.8 days. When
the moth is ready to emerge the pupa pushes itself from its cocoon by
means of rows of dorsal spines on the abdomen. When it protrudes
from the cocoon far enough to permit emergence of the moth the pupa
fastens itself to the inside of the cocoon by means of hooked spines
arranged upon the caudal margin. The pupal case then splits in the
cephalic and thoracic regions, permitting the moth to emerge.
THE ADULT
1

The head of the adult (PI. 10, A, B, C) is a dark, smoky fuscous; face a shade darker,
nearly black; labial palpi a shade lighter fuscous; antennae simple, rather stout, half as
long as the forewings, dark fuscous with thin, indistinct, whitish annulations. Thorax
blackish fuscous; patagia fainly irrorated with white, each scale being slightly whitetipped. Forewings normal in form; termen with slight sinuation below apex; dark
fuscous, obscurely irrorated by white-tipped scales; costal edge blackish, strigulated
with obscure, geminate, white dashes, four very faint pairs on basal half and three
more distinct on outer half besides two single white dashes before apex; from the
black costal intervals run very obscure, wavy, dark lines across the wing, all with a
strong outwardly directed wave on the middle of the wing; on the middle of the
dorsal edge the spaces between three of these lines are more strongly irrorated with
white than is the rest of the wing, so as to constitute two faint and poorly defined,
1
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white dorsal streaks. All these markings are only discernible in perfect specimens
and under a lens; ocellus strongly irrorated with white, edged by two broad, perpendicular, faint bluish metallic lines and containing several small deep black, irregular dashes, of which the fourth from tomus is the longest and placed farther outward,
so as to break the outer metallic edge of ocellus; the line of black dashes as well as
the adjoining bluish metallic lines are continued faintly above the ocellus in a curve
to the last geminate costal spots; there is an indistinct, black apical spot and two or
three small black dots below it; a thin but distinct, deep black, terminal line before
the cilia; cilia dark bronzy fuscous. Hind wings dark brown with costal edge broadly
white; cilia whitish; underside of wings lighter fuscous with strong iridescent sheen;
abdomen dark fuscous with silvery white underside; legs dark fuscous with inner
sides silvery; tarsi blackish with narrow, yellowish white annulations.
Alar expanse: 10 to 15 mm.
United States National Museum type 20664.

Adults emerged in 1917 from April 16 until October 30, though only a
few straggling individuals emerged after October 5.
The preoviposition period for the entire season varied from 2 to 12
days, averaging 4.7 days, and there is some evidence that oviposition
occurred in a few instances the day following emergence.
In the rearing cages the moths are quiet during the day, but become
active during late afternoon and early dusk. Oviposition began in a
few cases between 3 and 4 o'clock in the afternoon, and it usually continues throughout the dusk of evening.
In order to obtain eggs it was necessary to confine more than one
pair of moths in each rearing cage. In one instance eggs were obtained
in a jar containing one female and three male moths, but most satisfactory results were obtained by confining about 20 moths with a representation of both sexes in each jar.
In no case were eggs produced by isolated pairs. The recorded
number of eggs deposited in rearing jars varied from 1 to 391. The
single egg was produced in a jar containing 3 female moths and 1 male.
A jar containing 12 female and 8 male moths produced the 391 eggs.
Adults are seen infrequently in the orchard during the day, but from
late afternoon to late dusk they fly about the upper parts of the peach
trees and in sheltered places between the trees. They are most active
during early dusk. In the first part of August they appeared in such
numbers that they were easily noticed, and by early September they
were observed flying in large numbers. Their flight is rapid, erratic,
and irregular, though occasionally they dart away in a definite direction.
Moths thus seen actively flying were nearly all males. Of eight captured on the evening of August 20, four were females. One stroke of a
collecting net captured them from a twig where two moths were seen to
alight. Only one other female moth was captured in the field, though
a large number of males were taken during August and September.
The females in rearing cages fly as vigorously as the males, and there is
little doubt that distribution of the insect throughout orchards and from
one orchard to another takes place rapidly by means of flight.
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HIBERNATION
The insect hibernates in the larva stage in cocoons spun in the autumn
after the larvae have fully developed. In the peach orchard a large percentage of the overwintering insects spin their cocoons in small cracks
in the bark, under bark flakes, and in curled ends of bark strips on the
trunk and large branches of the trees. The range of places for spinning
is shown in the following list of locations in which cocoons were observed
in April, 1917, at the United States Department of Agriculture experimental farm near Rosslyn, Va.: (1) Under edges of bark scales; (2) in
axils of fruit spurs; (3) in the curled ends of scales of bark; (4) beneath
scales at axils of secondary branches; (5) between mummied peaches on
the trees and on the ground; (6) between peaches and the spur bearing
them; (7) in old bark wounds; (8) in the frass at enlarged ends of twigs
fed upon last season by the larvae; (9) in the wrinkles of mummied peaches
on the ground; (10) on the smooth bark of the twigs; (11) in burrows
made by barkbeetles; (12) in holes formerly filled with pith at end of
stub made by pruning; (13) in the hollows of stubble.
PARASITES1
Eight species of hymenopterous parasites have been reared. Six of
them are primary and two are secondary parasites. One dipterous parasite, Hypostena variabilis Coquillett, was reared from larvae collected in
the orchard. It pupated within the partially constructed cocoon of the
host. The host was probably attacked while the larva was seeking a
cocooning place.
Of the six primary hymenopterous parasites, Macrocentrus sp. was
most abundant. Macrocentrus sp. (Q. 7897) attacks and develops
within feeding larvae of Laspeyresia molesta, spinning its cocoon within
the cocoon of the host. The latter may be thin and unfinished, due to
the weakened condition of the larva. This species is also a parasite
of the codling moth, L. pomonella. Phaeogenes sp. (Q. 7204) was
second in abundance. Phaeogenes emerges from the pupa of the host
and probably attacks the insects in the prepupa or pupa stage. Several specimens of Ascogaster carpocapsae Viereck were reared. According to Mr. Cushman, A. carpocapsae oviposits in the egg of the host,
kills the insect as a larva after it has spun its cocoon, and spins its own
cocoon within that of the host. One specimen each of Spilocryptus sp.
(Ô* 6833)» Mesostertus sp. (Q. 1345), and Glypta imlgaris Cresson were
reared. Spilocryptus attacks the host after the larva has spun its
cocoon, and the adult parasite emerges from the pupa of the host.
Glypta and Mesostenus attack the feeding larva and kill the host in
the prepupa stage. Each one spins its cocoon within the cocoon of the
host.
1
Through the assistance of Mr. R. A. Cushman, of the Bureau of Entomology, United States Department of Agriculture, the writers are enabled to give the breeding habits of the parasites and the relation
of the parasites to the host.
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Of the two secondary parasites, Dibrachys boucheanus (Ratzeburg)
pupated within and was reared from cocoons of Macrocenirus sp., already
mentioned as a parasite of L. molesta. Of three specimens of Ceramhycobius sp. (Q. 5i95)> two were found in cocoons of Macrocenirus sp.
OTHER NATURAL ENEMIES
A small spider was observed to kill a partly grown larva of L. molesta.
The larva was evidently migrating from one feeding place to another when
captured. On two occasions larvae of lacewing flies were seen with the
larvae of L. molesta in their mandibles. In a few instances cocoons were
found torn open and contents removed, evidently by woodpeckers.
CONTROL MEASURES
Because of its habit of feeding inside of the twigs and fruit, no success
wa"s obtained in controlling the insect on peaches by the use of poisoned
sprays. Arsenate of lead, though applied to the fruit, foliage, and twigs
just before the eggs were due to hatch, did not prevent the larvae from
entering the twigs and fruit and gave no degree of control. Other applications in addition to this one, made at such times as it was thought the
insect would be most vulnerable to attack, gave no better results in
control. A 40 per cent nicotine sulphate solution, diluted to 1 part in
400 parts of water and applied in the same way and at the same time as the
treatments with arsenate of lead, did not control the insect; although
counts made early in the season of the number of infested twigs on the
sprayed and unsprayed plats seemed to indicate slight benefit from the
treatment. A combination spray of lead arsenate and nicotine sulphate
likewise gave negative results.
Banding the trees with burlap resulted in the capture of a few larvae,
but most of the insects, after leaving the twigs and fruit, spin their
cocoons around the fruit spurs, on the peaches, and in the axils of the
twigs, thus making this operation a failure.
Clipping the infested twigs from the trees and destroying them, and
destroying infested fruit, gave partial control, but was too laborious to
be practical.
Tests were made of the killing power of miscible oils and nicotine
sulphate when applied to the cocoons containing overwintering larvae,
and when applied directly to the insects by immersing them in the
liquid. A number of larvae in cocoons were immersed for 17 hours in
a miscible oil diluted in water at the rate of 1 part in 10. Several hours
after removal from the solution one-third of the larvae appeared to be
uninjured and were spinning new cocoons. The balance were almost
inactive but none was dead and none died within a week. A similar
test was made using 40 per cent nicotine sulphate at a dilution of 1 to
233 combined with the oil solution used above. The larvae after removal
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were all alive but were inactive and none died within 48 hours. About
one-third of the insects were alive a month later. Other tests were
made for shorter periods of time without satisfactory results.
Fumigation tests with hydrocyanic-acid gas1 were made on overwintering larvae in cocoons. The heaviest dosage used with natural
atmospheric pressure was 1 ounce of sodium cyanid to 100 cubic feet of
space for a period of one hour. With such treatment the larvae were
not killed. Other tests were made in which were used larvae taken from
the orchard in December in enlarged gummy twigs. The larvae were
incased in a hard mass of dried gum and leaves. They were fumigated
in a 25-inch vacuum with a dosage of 1 ounce of sodium cyanid to 100
cubic feet of space for one hour, and also with a dosage of double this
amount for two hours. Neither treatment killed all of the larvae.
From the results obtained in the dipping and fumigation tests noted
above it would appear to be impossible to free infested nursery stock
from this insect by such means.
Parasitism appears to play an important part in controlling the pest,
and the attack in the latter part of the season undoubtedly lessens
to an appreciable extent the number of moths emerging in the following
spring, but sufficient data on the percentage of parasitism occurring
have not yet been collected to warrant a definite statement in this regard.
1

Tests made by Mr. E. R. Sasscer, of the Federal Horticultural Board.

PLATE 5
Laspeyresia molesta:
A.—Peach twig showing summer injury.
B.—Peach twig with mass of gum, leaves, and frass; a type of injury found in fall and
winter.
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PLATE 6
Laspeyresia molesta:
A.—A green peach attacked by the caterpillar, illustrating a common type of injury.
B.—A quince severely injured.

PLATE 7
Laspeyresia molesta:
A.—Typical injury by larva on apple, resembling that caused by Laspeyresia prunivora,
B.—Injury to the interior of the fruit.
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PLATE 8
A.—Laspeyresia molesta: Head capsule of larva from side.
B.—Laspeyresia molesta: Head capsule of larva from front.
C,—Laspeyresia molesta: Head capsule of larva from beneath. Alt Anterior seta i;
A2, anterior seta 2; As, anterior seta 3; Aa, anterior puncture; Adf^ adfrontal seta 1;
Adf2, adfrontal seta 2 ; Adf*, adfrontal puncture; AdfR, adfrontal ridge; AdfS, adfrontal
suture ; Ei, epistomal seta 1 ; £3, epistomal seta 2 ; Flt frontal seta; Fa, frontal puncture;
Fr, irons; G^ genal seta 1; Ga, genal puncture; Llt lateral seta 1; La, lateral puncture;
Oi, ocellar seta 1, 02, ocellar seta 2; Oz> ocellar seta 3; P^ posterior seta 1; Pg» posterior seta 2; Pa, posterior puncture a; P15, posterior puncture b\ So^ subocellar seta
1; 502, subocellar seta 2; SoZf subocellar seta 3; Soa, subocellar puncture; X, ultraposterior setae and punctures; /, ocellus 1; //, ocellus 2; ///, ocellus 3; IV, ocellus 4;
V, ocellus 5; VI, ocellus 6.
D.—Laspeyresia molesta: Diagram showing arrangement of body setae on segments.
Ti, first thoracic segment; Tzi+m, second and third thoracic segment; Am, third
abdominal segment; Avin> eighth abdominal segments; Aix, ninth abdominal segment; Ax* tenth abdominal segment.
E.—Laspeyresia pomonella: Chart showing arrangement of body setae on segments.
The numbering of segments is the same as in D.
F.—Laspeyresia molesta: Ventral view of anal prolegs and caudal end of abdomen.
¿F, anal fork; Crt crochets.
G.—Laspeyresia pomonella: Ventral view of anal prolegs and caudal end of abdomen.
Cr, crochets; SP, "Scobinated pad.

PLATE g
Laspeyresia molesta:
A.—Larva.
B.—Egg.
C, D, and E.—Pupa, dorsal, lateral, and ventral views. Ait A2, As, Ait A5t Añ, A7t
A3t A9t A\0, abdominal segments i to 10; AO, anal opening; Cl, clypeus; Cx2t mesothoracic coxa; Flt prothoracic femur; GE, glazed eye; GO, genital opening; L1,
prothoracic leg; L^, mesothoracic leg; Lz, metathoracic leg; LP, labial palpus; Md,
mandible; MP, maxillary palpus; MS, mesothorax; MT, metathorax; Mx, maxilla;
P, prothorax; V, vertex; Wv mesothoracic wing; W2t metathoracic wing.

Laspeyresia molesta

PLATE

B

Journal of Agricultural Research

Voi.XIII.No. 1

9

PLATE

Laspeyresia molesta

i

Journal of Agricultural Research

10

á

Vol. XHI, No. 1

PLATE io
Laspeyresia molesta:
A.—Adult.
B.—Metathoracic leg.
C.—Head and mouth parts.
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