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FOREWORD

For many years Connecticut tobacco growers have needed a concise,
popular but accurate treatise on the insects that injure growing tobacco
plants. Separate articles dealing with tobacco insects have appeared in
the reports of this Station but some of them are now out of print. More-
over, it is a great convenience to have the information all together in
one publication.

The author of this bulletin, Mr. Donald S. Lacroix, is a graduate of
the Massachusetts State College, was formerly in the United States
Bureau of Entomology and is now a teacher of biology in the High School
at Amherst, Mass. For six consecutive summer seasons, Mr. Lacroix
has been employed by this Station to investigate the insects injurious to
growing tobacco in Connecticut. This bulletin was prepared by Mr.
Lacroix and is largely the result of his investigations, supplemented, of
course, by the work of others and the office records. It is believed that
it will be a welcome addition to the literature on pest control and will

prove a great help and convenience to the tobacco grawers of Connecticut.
—W. E. Britton.

INSECT PESTS OF GROWING TOBACCO
IN CONNECTICUT

NsEcTs are said to be man’s chief competitors for existence on this
planet. There are few places where they do not live. They are

found injuring man’s dwellings, foodstuffs, clothing, crops, and even his
person.

Although tobacco products are used for the control of numerous pests,
the tobacco plant itself is subject to depredation by many different kinds
of insects. None of these is strictly dependent upon this one plant as a
source of food. However, there are about 20 species that do enough harm
to claim the attention of growers here. The rest are merely incidental or
occasional feeders. The following text describes the most important
insect pests of growing tobacco, the injuries they produce and any known
methods of control.

Insects and Control

Insects are characterized as small animals having six legs in some
period of their existence. Many of them go through four stages before
their development is complete. The usual life cycle includes the egg,
the larva, (caterpillar, maggot, “worm’, grub), the pupa, and finally,
the adult. In some forms of insect life the pupa stage is omitted.

From the standpoint of the economic entomologist, insects may be
divided into two groups: (1) Those that chew the tissues and (2) those
that pierce the plant and suck the sap. The members of the first group
have biting mouth parts and injure foliage by actually cutting off small
pieces of plant tissue and swallowing them. Obviously this class may
be controlled by placing a stomach poison on the leaves so that it will be
taken into the digestive system. It follows logically that insects of the
second group musl be held in check through some other kind of agency,
since their food comes from within the plant. Hence the development
of “contact™ insecticides which kill by actual contact with the body.

Some General Considerations

A specific method of control, such as the use of barium fluosilicate dust
for checking flea beetle injury, may be advocated for certain insects. In
other cases no specific is known, but some pests in this class have been
observed migrating to tobacco from weeds or other plants. Cleaning
out host plants or destroying trash and places of shelter will materially
reduce the number of insects of this type and too much cannot be said
in favor of such general clean-up practices.
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Very small seedlings in two- or four-leaf stage, defoliated. Tiny, purple,
jumping insects, just visible to the naked eye.
Garden Springtail (p. 93)

Large holes eaten in the leaves, or whole seedlings devoured or cut off

at soil surface. Large dark-colored worms which feed at night and curl

up under the soil or at the sides of beds during the day. )
Cutworms (p. 94)

Foliage of larger plants (middle to late May) with numerous *‘shot holes”
eaten by small, black, active, jumping beetles, one-sixteenth of an inch
long. Potato Flea Beetle (p. 101)

Inside of root or base of stem tunneled out, causing plants to wilt and
die, usually within a day or two after transplanting. Hard, yellowish-
brown, shiny, slender worms, one-half to one inch long. in stalks or in
soil near plants. Wireworms (p. 104)

Injury similar to that mentioned above, but soft-bodied white maggots
one-fourth of an inch long present. Seed Corn Maggot (p. 107)

Young plants cut off at soil surface. Fat, dark-colored worms curled up
in soil nearby. Cutworms (p. 94)

Holes or notches eaten into sides of young stalks. Tough, leathery, gray
maggots, about one inch long and with four protuberances on head.
Crane Fly Maggot (p. 109)

Injury similar to above mentioned, but with some tunneling of stalk
and presence of a dirty yellow or brown active “worm”, one-half inch
long, accompanied by silken webbing.  Corn Root Webworm (p. 110)

Growing point or buds attacked before leaves unfold

(a) Unfolding leaves distorted and curly but with no large holes. Brown
mottled bug, one-fourth of an inch long, flying away when disturbed.
Tarnished Plant Bug (p. 111)

(b) Unfolding leaves ragged and misshapen with irregular, large holes.
Small, rusty brown worms, when young; or green, slender worms
with paler stripes lengthwise on sides, up to one and one-half inches
long, when mature. Tobaceo Budworm (p. 112)

Mature leaves damaged

(a) Main veins silvery above and peppered with minute black specks.
Brown, slender, sucking insects one twenty-fifth of an inch long.
Tobacco Thrips (p. 115)

(b) Numerous little “shot holes” eaten by small, black, active, jumping
beetles, one-sixteenth of an inch long: Potato Flea Beetle (p. 101)

(c) Large round holes between veins eaten by large, variously colored
(never black) hoppers with prominent hind-legs.
Grasshoppers (p. 117)

(d) Holes much as above, or all of lcaf tissue except larger veins eaten
by dirty gray or brown, fat “worms”. Cutworms (p. 94)

(e) Large holes, or extensive areas without regard to veins, eaten away
by large green caterpillars up to four inches long, with prominent
horn-like appendage at posterior end. Hornworms (p. 120)
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(f) One or two leaves well up on the stalks of Broadleaf or Havana Seed
plants wilting. Large, dark brown, flat, shield-shaped bug hiding
under leaves or piercing mid-rib of a leaf. Spined Stink Bug (p. 124)

3. Inside of stalks tunneled out, causing plants to wilt. Single large, soft,
grayish-brown caterpillar with stripes lengthwise on back and sides, one
stripe extending across each side of head. Entrance hole lower in stalk.

Stalk Borer (p. 125)

4. Seed pods bored and entered by pale green, slender worms with lighter
lengthwise stripes, up to one and one-half inches in length.
Tobacco Budworm (p. 112)

GARDEN SPRINGTAIL*

Appearance and habits: Injury from this insect is most noticeable
in the seedbeds when the small tobacco plants are in the two- or four-leaf
stage. While the damage to young plants may be limited to a few notches
in the small leaves, often an infestation develops that causes complete
defoliation in sections of the seedbed. When this occurs, the cotyledons
(first leaves) are destroyed, leaving only the stems of the small plants
standing.

Ficure 24. Outline profile of the gard-

en springtail.  This insect is purple

with pale yellow, irregular spots. En-
larged about 40 times.

The garden springtail (Figure 24) is about one millimeter (one twenty-
fifth of an inch) long, in color dark purple spotted with yellow, and jumps
like a flea so that it is difficult to catch. The body is globular with a
rather large head and narrow neck. The insect jumps by means of a
forked, tail-like appendage which it snaps against the surface from which
it springs.

Another springtail (Proisoloma minula Tully) is often found in the
field very early in May, in such numbers as to fill furrows or depressions
in the soil to a depth of an inch or more. Nothing is known about its
life history in tobacco soils.

Food plants other than tobacco: The garden springtail feeds on
voung cabbage, turnip, cucumber, mushrooms and on many types of
greenhouse seedlings, and has also been found in maple sap buckets feed-
ing on the surface of the sap.

Control: Dusting or spraying with nicotine sulphate will control this
insect. A heavy infestation at the Tobacco Substation was controlled
by spraying the beds twice with nicotine sulphate diluted at the rate of
one pint in 100 gallons of water. The spray was applied on bright days
and the glass covers were kept on to confine the fumes.

* Sminthurus horlensis Fitch.
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CUTWORMS

There are 20 species of cutworms that feed on tobacco in various parts
of the United States. In Connecticut there are probably half a dozen
species which injure the crop, and of these the most important are dis-
cussed below. All exhibit the common tendency to cut various parts of
the plant—some eating the stems of young plants at the soil surface,
others cutting off leaves in seedbeds, and still others climbing up to
devour the fully developed foliage. Cutworms are so much alike in many
respects that it is often difficult to distinguish one species from another
when they are taken in the field.

The Well-Marked or W-Marked Cutworm?*

The larvae of this species have been found infesting very small plants
in seedbeds early in May. Usually they crawl into the beds from adjacent
territory where they have been spending the winter, and very systemati-
cally cut off and eat the small tobacco leaves. The cutworms go to work
in a characteristic manner, eating all plants as they progress and leaving
a clean sweep after them. It is not unusual to find that they enter the
seedbed from one corner, spread out in their advance, and edt their way
to the opposite ends of a series of beds.

Ficure 25. Moth of the W-marked
cutworm, Agrolis unicolor,
natural size.

The larvae are about one and one-half inches long, when mature, and
in color may be dull brown, gray, or blackish, often tinged with green,
and more or less marked longitudinally with dots and dashes. They winter
overin this stage, coming out of their hiding places early in May, when they
feed ravenously for a few days. Pupation takes place in the soil early
in the second week in May and the adult moths emerge during the last
week. It is rather difficult to describe the moth of this species (Figure 25)
as many of the cutworm adults are so similar, but a comparison of the
accompanying figures will serve better than a written description to
differentiate the various kinds. : .

The female deposits her eggs the first part of June and from these
hatch more larvae. Just how many broods occur here in one season is
not certain, but it seems possible that two generations may exist.

Food plants other than tobacco: The larvae of the W-marked
cutworm have been reported as feeding on a large number of plants
including apple, bean, cabbage, celery, clover, grasses, lettuce, peach,
plantain, and wheat.

* Agrolis unicolor Wlk. (Noclua clandestina Tarr.)
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Distribution: This insect is found throughout Connecticut and occurs
all over the northern half of the United States and in Canada. It is
considered a northern species.

The Greasy Cutworm*

The greasy cutworm causes considerable damage because of its habit
of wandering around and cutting off one plant after another. This species
rarely occurs alone in large numbers.

Appearance and habits: The larva attacks tobacco in the field,
usually soon after transplanting, and cuts the young plants off at the
soil surface. It is not, however, the only species that causes this ilype of
injury. It can be found near the ruined plants an inch or so under ground.
It is a large, black worm, (Figure 26) more or less shiny and quite smooth,
and it measures an inch and three-quarters to two inches in length when
full grown.

Ficure 26. The greasy cutworm, Agrolis ypsilon: (a) larva, (b) front
of head (c) adult. (After Howard, Bureau of Entomology, U. S
Department of Agriculture.)

Pupation takes place in the soil, and the pupa is so similar in appear-
ance to other cutworm pupae that it is difficult to determine the species.
The pupal stage ranges from ten days to two weeks.

“The adult moth (Figure 26) has a wing expanse of about two inches.
The fore-wings are brown, sometimes light and sometimes nearly black,
marked rather inconspicuously with fine, curved black lines. The apex
of. each wing is crossed by delicate, undulating, white lines, interspersed
with dark and light spots, giving the entire end of the wing a paler color
than the ground portion. The hind-wings are nearly white, shaded with
brown along the veins and margins, and edged with a short white fringe.”**

Food plants other than tobacco: A long list of plants attacked by
the greasy cutworm, according to the literature, includes asparagus,
a_pple, bean, beet, cabbage, grass, clover, corn, grape, onion, orange seed-
lings, pepper, potato, squash, tomato, and many others.

. Distribution: This cutworm has been reported as being world-wide
In its occurrence and in the United States is especially destructive east of
the Mississippi River.

* Agrolis vpsilon Rott,
** Britton, W. E., Sixth Rept. Conn. State Entomologist, 266, 1907,
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The Spotted Cutworm*

The spotted cutworm is one that exhibits climbing tendencies. In
late July it is frequently found in large numbers on well-grown tobacco,
stripping the foliage down to the larger leaf veins and midribs (Figure 27).
It will often cut mnto the stalks as well, even though they are an inch
thick. Infestations of this pest usually develop quite suddenly, as the
larvae migrate much in the fashion of armyworms. ’

Ficure 27. The spotted cutworm fed on these tobacco
leaves.

Appearance and habits: The mature larva of this cutworm (Figure
28) is about an inch and one-quarter long. It is dark in color and each
side of the back has a row of wedge-shaped black marks that become
more pronounced toward the posterior end. The under side is much
paler in color than the back. All the worms found on tobacco have been
nearly full grown, and their activities usually have been limited to a

Ficure 28. Larvae of spotted cutworm. Natural size.
few days. It is frequently characteristic of an infestation that the larvae
begin to work on the outside rows of a field and slowly move towards
the inner rows, eating most, of the foliage as they proceed. Spotted cut-
worms may be observed climbing up the plants early in the morning
and again in the early evening. As many as 45 worms work on a single,
half-grown plant. During the heat of the day, many of them curl up
under leaves that touch the ground, or burrow into the soil for protection.

* Agrolis c-nigrum Linn.
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All infestations which have come to our attention in the past five years
have been on Broadleaf tobacco. In several cases, the spotted cutworms
appeared shortly after the cutting and removal of timothy hay in an
adjoining field. In other instances, they migrated from alfalfa fields
which were suffering from drought,

These sudden infestations usuaily appear during the latter part of
July, and very soon the larvae leave the tobacco to pupate in the soil.
Adults emerge throughout the latter half of August and deposit eggs for
the next brood.

The adult (Figure 8) is similar to that of the greasy cutworm but has
a black dash near the upper middle portion of each fore-wing. A light-
colored, V-shaped notch is present in this black dash.

Ficure 29. Adult of spotted cutworm, Nocfua e-nigrum Linn.,
twice natural size.

Food plants other than tobacco: This insect also has a large list
of host plants to its credit, including apple leaves, beet, cranberry leaves
and blossoms, carrot, corn, currant, ferns, grasses, mangel, tomato, violet
and wheat.

Distribution: The spotted cutworm has been found throughout the
northern United States, Canada, Alaska, Europe, and Asia.

The Dark-Sided Cutworm*

This cutworm infests plants in both seedbeds and field and, like the
spotted cutworm, often feeds on mature leaves.

Appearance and habits: The dark-sided cutworm makes its appear-
ance n the tobacco seedbeds about the middle of May and starts eating
crescent-shaped notches in the leaves of small plants . (Figure 30). As the
worms increase in size, they take larger portions of leaf and may devour
all of the foliage by the time the plants are ready for transplanting. In
the field, the insect feeds almost entirely on the lower leaves, and has
not yet been observed cutting off an entire plant.
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Variegated cutworm iarvae. Natural
CONTROL OF CUTWORMS

Bran 100 pounds
Paris Green 2 pounds
Water Enough to moisten

The formula which h s been used successfully for many years at
Experiment Station and )y many growers is:
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The amount of water to be used must be determined by the condition
of the mixture. As stated previously, the bran must be moistened enough
to stick together in small lumps, so that it can be broadcast by hand,
but not enough to puddle. The bran and Paris Green are first mixed
thoroughly in a dry condition by shoveling them over on a floor or in
a box just as one mixes fertilizers. The oranges or lemons are squeezed,
cut into small pieces and mixed with molasses and water. After thorough
stirring, the sweetened water is sprinkled over the bran and poison mix-
ture while it is being shoveled over so that it will mix thoroughly. -

Several days before setting the plants, this mixture is scattered broad-
cast over the field at the rate of 25 to 50 pounds dry weight to the acre.
This should be done late in the afterncon or in the evening in order that
it may be in a moist condition during the night when the worms are active.

Ficure 34. Adults of variegated cutworm.
Natural size.

The same mixture is used for lale infestations, such as those of the
spotted cutworm, but in this case the bait is spread carefully on the
ground between the rows, or at the edge of the field. Care must be taken
not to let it fall on the leaves because the Paris Green often burns them.

Seedbed infestations may also be treated with this bait. A dosage of
4 pounds (dry weight) of bait to 100 square yards of bed is suflicient.
It may cause some burning of the leaves, but such injury is not serious at
this stage of growth. o

Since culworms cause more or less trouble every year at setting time,
the application of poisoned bait is a routine practice on most tobacco
plantations each year before the worms appear. Although the broad-
casting of the bait a day or more before setting would seem to be the
most logical procedure, many growers, especially the shade growers,
prefer to apply it directly afterward. )

For application at time of setting or immediately afterward, the follow-
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ing mixtures have been used successfully for years by good growers:

(1) Cottonseed meal 100 pounds
Paris Green 2 pounds
Molasses 2 quarts

Mix as described above and spread by hand directly over the row as
soon as the plants are set, at the rate of about 75 pounds per acre. Advo-
cates of this method hold that the cottonseed meal is not wasted, since it
has a fertilizer value for the young plants.

(2) Fine hominy 100 pounds
Paris Green 114 pounds

Mix thoroughly in a dry condition. Use no water or molasses. Apply
beside the plants in the row (not on the leaves) by means of a tin can
‘“shaker”. The shaker is made by driving nail holes in the bottom of
a two-quart can and fastening the can to the lower end of a stick about
two feet long. One vigorous shake near each plant is sufficient. The
mixture should be applied immediately after setting and if a later brood
of worms emerges, the measure should be repeated.

3. Some growers prefer to use the same mixture as No. 2, but with
less Paris Green, and to shake it directly on the plants. If this method
is to be used, it is safer to substitute two to three pounds of lead arsenate
for all or a part of the Paris Green.

¥ 3

Fircure 35. The potato flea bectle. (After Chittenden, Bureau of
Entomology, U. S. Department of Agrieulture.) Enlarged.

POTATO FLEA BEETLE*

The potato flea beetle is one of the most important tobacco pests in
Connecticut. It is responsible for more injury to tobacco every year than
any other insect with the possible exception of wireworms. It infests
shade-grown and sun-grown tobacco alike and ruins leaves that otherwise
would make excellent cigar wrappers and binders.

Appearance and habits: The adult beetles appear in the seedbeds
about the middle of May, coming out of winter quarters to feed on the
tender young tobacco plants. The adults (Figure 35) are small, black,
shiny beetles about one-sixteenth of an inch long, oval in shape, and are
capable of jumping out of sight very quickly. They feed on the under
sides of the leaves, cutting out minute round “shot-holes” (Figure 36).
This, of course, weakens the young plants. Shortly after the tobacco is
transplanted into the field, the beetles seem to become less abundant.
About the second week in July they appear in increasing numbers until

about the twenty-fifth, after which they again decrease.

* Epitrix cucumeris Harris.
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It is during the repopulation by this summer brood that the severest
injury is experienced. At this time of year the flea beetle adults feed
voraciously on both surfaces of leaves and materially reduce the value of
the tobacco.

Thus far, no actual breeding of the insect has been found on tobacco
plants or in tobacco soils. Tt is strongly suspected that the adult beetles
migrate to tobacco from potato or tomato fields nearby.

Studies of the habits and activities of this species indicate that the
females deposit their eggs in the soil from late June through early August,
and that the eggs hatch in five to eight days (in rearing cages). Much
difficulty was experienced in the laboratory in trying to rear larvae under
artificial conditions, but the information available indicates that larval
life is most variable. The fact that no larvae have been found in tobacco
soils, but have been observed in large numbers in adjacent potato fields,
substantiates the belief that the insects migrate to the tobacco.

Ficure 36. Potato flea beetle injury on tobacco leaf.

Pupation takes place in the soil. The pupa is white and is not pro-
tected by any cocoon or pupa case; it'is approximately one-sixteenth of
an inch long and matures in about seven days. Upon emergence the
adults are light brown, but eventually the color deepens and becomes
black. Because of the fact that there seems to be more or less egg deposi-
tion throughout late June, July, and early August, it is difficult to say
whether there are several generations or a single continuous brood in a
season. Judging from population counts made on tobacco at the Windsor
Station over a period of years, there is one peak of emergence early in
June, and another peak (decidedly higher) in mid-July, followed by a
gradual decrease until harvesting time. This suggests the possibility of
one continuous brood, with the overwintering of the adults which appear
in late summer.

Another species, the tobacco {lea beetle’, is a serious pest of tobacco
in the South, but has been taken in Connecticut only once and thus
appears 10 be of no importance here.

1 E;Dl'(rir parvula Fabr.
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Food plants other than tobacco: The potato flea beetle eats the
foliage of potato, tomato, egg plant, melon, cucumber, turnip, cabbage,
some weeds, and garden flowers.

Distribution: This insect is found in all parts of the United States
and in Canada. In Connecticut it feeds on shade-grown, Havana seed
and Broadleaf tobaccos. In the past it was not a serious pest on Broadleaf,
but it has become more and more injurious to this type in East and South
Windsor and Ellington since the potato acreage has been increased.

Control: Seedbed infestations of the potato flea beetle are reduced
greatly by the application of ordinary 4-4-50 Bordeaux mixture. This
treatment seems to act as a repellent more than as a poison, as the beetles
will not feed on foliage that is thoroughly covered with the mixture.
The dusts recommended below may also be used.

Ficure 37. Dusting tobacco for control of potato flea beetles.

_ The most efficient treatment for the insect in the field is the applica-
tion of barium fluosilicate dust. After several years of experimenting,
and also of actual use on a commercial scale, it has been proved that this
material applied at the rate of four to six pounds to the acre on half-
grown plants will reduce the beetle population markedly. On larger
plants, and where very heavy infestations develop, doses up to ten pounds
to the acre may be advisable. In order to facilitate the distribution of
this material it may be mixed with finely pulverized tobacco dust at the
rate of one part (by volume) of barium fluosilicate with five parts of the
tobacco dust. The brown color of the resulting mixture does not leave a
visible residue on the foliage. )
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Any good hand duster (Figure 37) that is not too inconvenient to operate
and that can be regulated easily, is suitable for applying the material.
Dusting may be done at any hour of the day, as the sticky hairs on tobacco
foliage serve very nicely to hold the dust particles. However, it is obvi-
iously a waste of material to dust in a strong wind. Therefore early
morning and late afternoon and evening will probably prove to be the
best times. .

Rotenone and pyrethrum dusts, applied as above and at the rate of
ten or twelve pounds to the acre, are quite effective in stopping an infes-
tation quickly. Unfortunately these two materials lose their insecticidal
value on exposure to air, so that their effectiveness diminishes and at the

end of a few days their killing power disappears. The active ingredients .

in barium fluosilicate do not lose their efficiency, however, and are active
for ten days or so if there are no rain storms. This material is slower in
its killing action, but it keeps the beetle population down to a low figure
for an extended period of time.

Ficure 37. Wireworm injury to young tobacco plants.
WIREWORMS

Wireworms of various species cause a tremendous amount of damage
to crops in general. Tobacco growers have known them for a long time,
and their numbers seem to increase from year to year. Along with flea
beetles, they are the most injurious of our tobacco pests. At least five
species of wireworms are known to injure or destroy newly transplanted
tobacco: Pheletes ectypus Say. (the eastern field wireworm), Limonius
plebejus Say., Melanotus cribulosus LeC., Melanotus sp., and Asaphes
sp. All occur in Connecticut but the first two are the most numerous.

Appearance and habits: Starting within twenty-four hours after
tobacco has been set in the field, these pests do most of their work within
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two or three weeks. In newly transplanted tobacco it will be found that
many of the plants are dying or wilting rapidly over a considerable area,
sometimes a square rod, and again an acre or so. When the plants are
dug up and the stems split open, one or more hard, shiny yellow larvae
are seen. Further examination of the soil immediately around the place
where the plant was set will often bring to light more of these “worms™.
They are from three-eighths 1o five-eighths of an inch long, are rather
slow moving and have a very hard covering. Typical injury is shown in
Figure 38.

As has been suggested above, wireworms may tunnel young plants for
a few days and then apparently disappear, or they may feed for several
weeks, necessitating two or three transplantings. Formerly it was thought
that when they disappeared, they would do no further damage that
season, but investigations during the past five years indicate that they
chew the fine roots of the tobacco more or less throughout the summer.
This continued feeding saps the strength of the plants in proportion to
the abundance and activities of the worms.

Freure 39. Wireworm pupae and adults. Twice natural size.

When the larvae of the eastern field wireworm are fully grown, they
pupate in the soil at depths varying from six to twelve inches below the
surface. Pupation occurs during the last week in July and the first in
August. At this stage, the insect is creamy-white in color, about half an
inch long, unprotected by any cocoon, and is very soft and delicate.
The general outline is similar to that of the adult beetle (Figure 39).

The change from the pupa stage to the adult takes place under the
soil in late August and early September. The adult beetles remain under-
ground until the following spring, when they crawl to the surface on the
first warm days in May.

These beetles are about one-half inch long, with a hard covering of a
brownish color, rather elongated in shape, and tapering towards the
posterior end of the body. The undersides of the bodies are covered with
dense hairs, giving a silver or bronze appearance to the lower parts. A
joint between the wing covers and the front end of the body is quite flex-
ible, so that when the beetles are placed on their backs, they give a snap,
and flip the middle of the body against the ground, thus catapulting them-
selves into the air. In this manner they regain their footing. Because
of the peculiar habit of righting themselves, they have been called click
beetles, snapping beetles, and skip-jacks.

During the last week in May, these adults may be seen in large numbers
crawling over the cloth of tobacco shade tents. Both males and females
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have been collected but the males outnumber the females greatly. None
has been taken in the field after the first week in June.

Eggs are laid in fairly moist soil and hatch in about two weeks. The
young larvae feed on small rootlets, and live for at least three years
before reaching maturity.

Wireworms are found on both shade-grown and sun-grown varieties of
tobacco. Most of the observations made recently have been conducted on
shade-grown types, however, and it has been found over a period of years
that two-thirds of the larvae are directly beneath the tobacco rows.

Ficure 40. Work of the sced corn maggot on young tobacco plants.
Slightly enlarged.

Also, field counts have indicated that about one-third of the total wire-
worm population is in the first six inches of soil, and the remaining two-
thirds from six to twelve inches below the soil surface. In late May or
early June the majority of the larvae are near the surface.

Food plants other than tobacco: Wireworms attack grasses-of all
kinds, corn, wheat, beans, potato, beets, and many other plants.

Distribution: Species are found throughout most of the world.

Control: The most satisfactory way to kill wireworms is to apply
calcium cyanide in the soil, around the young tobacco plants, when most
of the larvae are near the surface. This can be done most conveniently
by drilling the granular calcium cyanide into the ground with a corn
planter to a depth of three or four inches. While this treatment will kill
the worms, it 1s costly. Quantities of at least 100 pounds to the acre
must be used to get 75.to 80 per cent control.

Various baits, repellents, poisons and other concoctions have been used
in attempts to control the worms without destroying the plants, but
none of the results have been encouraging. Numerous investigations the
country over have led to the use of a trap crop, followed by an application
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of cyanide, as the one successful method. Some have advocated planting
corn or wheat before the tobacco is set, and treating the bait crop after
the wireworms have congregated along its rows. All this involves the
cost of seed and labor. It seems more feasible to use tobacco plants (of
which the grower usually has an abundance), as a bait crop; drill the
cyanide—thus killing the worms along with the plants—and after a period
of five or six days, reset.

Observations on cyanide treatment of tobacco soils infested with wire-
worms have conclusively shown a kill of from 75 to 85 per cent, and
fields thus treated have not been reinfested over a period of six or seven
years.

Delayed setting of tobacco is another method of avoiding wireworm
injury. The larvae are more active in early June, hence plants set in
the field during the middle of the month usually escape damage.

SEED CORN MAGGOT*

The seed corn maggot is one of those pests that is found at indefinite
intervals, appearing with no warning and disappearing just as suddenly.
At times it causes complete destruction of young plants on considerable
acreage, requiring a replanting of the infested territory.

Ficure 41. Adult and pupae of the seed corn maggot. Enlarged.

Appearance and habits: Injury by the seed corn maggot appears
within a few days after the plants are set in the field and at first has all
the earmarks of wireworm work. A close examination of the infested
plants will disclose the presence of small, dirty white maggots about one-
fourth of an inch long, broad at the posterior end and tapering to a pointed
head. Several may be found working in the stalk of a single young plant.
The entrance hole is just below the soil surface and is so inconspicuous
that it may not be seen at first (Figure 40). From this point the burrow
is enlarged and extends upward and downward for half an inch or more.

After spending two or three days in the plants, the maggots move into
the soil and within a week change to the pupal state: a brown, oval
puparium, (Figure 20) one-sixth to one-fifth of an inch long. From ten
days to two weeks is sufficient to complete pupal development, when
small, two-winged flies emerge. (Figure 41) These adults are greenish

* IIylernyia cilicrura Rond.
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gray in color, one-fifth of an inch long, have black antennae, and are
covered sparsely with black bristles. The life cycle is of such short dura-
tion that it is possible to find three broods annually in this latitude.

Food plants other than tobacco: The seed corn maggot has been
reported as feeding on cabbage, corn, onion, strawberry, peach seedlings,
beans, peas, beets, turnips, seed potatoes, and crimson clover. It’is a
well known fact that the maggots live also in decaying organic matter,
such as rotting clover stems and alfalfa sod, and they have been reported
as breeding in manure, although there is some evidence to disprove this.

Distribution: This species is found in all sections of Connecticut.
Probably it came from Europe, and occurs throughout the United States,
Canada and Hawaii.

Ficure 42. Crane fly maggot injury to small tobacco plants.

Control: The insect appears so suddenly, does its work with such
swift destructiveness and vanishes so quickly that there has been no
opportunity here for chemical control experiments on tobacco. Crop
rotation has been suggested, but this method is not practical in our to-
bacco areas. As long as infestations remain so sporadic and infrequent,
resetting with fresh plants as soon as the maggots disappear seems to be
the cheapest, safest and most logical procedure. This method has been
employed in all serious cases that have come to our attention within the
past ten years. It causes a few days delay in getting the crop started,
and some expense, but good stands have been obtained by resetting and
there is no resultant injury to the final product.
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CRANE FLY MAGGOT*

The crane fly maggot is an insect found atlacking tobacco occasionally,
and so may be listed as a spasmodic pest of this crop.

Appearance and habits: Injury appears in the field soon after tobacco
has been transplanted (Figure 42). The larva eats notches or holes in
the side of the stem so that the plant breaks off and dies. This type of
injury is quite distinct from that by the seed corn maggot in that there
is little or no tunneling in the stems. Most of the injury is done from
the outside.

Fircure 43. Injured tobacco plant, larva, adult, and pupa skin of
Crane Fly Maggot. Natural size.

“The maggot (known also as the ‘leather jacket’) is tough and leathery
in-texture, gray in color, about an inch in length, with four curious pro-
tuberances at the head®. After the pupal stage it emerges as a long-
legged fly, known as a crane fly (Figure 43). The accompanying illus-
tration shows the general characteristics of this insect better than a
written description.

Food plants other than tobacco: This crane fly maggot has been
reported as feeding on wheat, and has also been taken under leaf mold.

Distribution: It occurs throughout the United States.

Control: No method of control is known.

* Nephroloma ferruginea Fabr.

(") Britton, W. E. and Anderson, P. J. Conn. Agr. Exp. Sta., Report of Tobacco Station at Windsor,
1925. Bul. 6: 83-90. 1926.



C1gar wWrappers.
The females place their eggs in leaf veins, buds and flowers of various
plants. From these hatch small green bugs, called nymphs, which mature
in three or four weeks. Hence it is probable that several gencrations
have time to develop in  season.
No eggs of the tarni 1ed plant bug have been found on tobacco in
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the field, and adults caged on tobacco plants died without depositing
any. It is thought that the insects migrate to tobacco from surrounding
territory.

Food plants other than tobacco: The tarnished plant bug has been
reported feeding on more than 50 different kinds of plants including apple,
beet, celery, bean, potato, cotton, cucumber, pear, peach, and garden
flowers of various kinds. '

Distribution: The insect is found throughout Europe and the Amer-
icas.

Control: No effective control is known. Spraying or dusting with
contact insecticides is not practicable because the insects fly away at the
approach of any disturbance. Stomach poisons are of no avail as the
pest does not chew plant tissue. Clean culture and destruction of weeds
and hibernating quarters will undoubtedly aid in its control.

Ficure 47. The tarnished plant bug: adult at left; last stage of nymph
at right. Enlarged about four times. (After Chittenden, Bulletin
43, Bureau of Entomology, U. S. Department of Agriculture.)

TOBACCO BUDWORM*

While this insect is not yet of major importance to Connecticut tobacco
growers, at times it causes some anxiety, and in the southern tobacco
growing areas it is responsible for severe injury. Its range in this State
1s becoming more extensive. Specimens have been taken in new localities
every season for the past five years.

Appearance and habits: The first signs of the activities of the budworm
are found early in July when the plants are partly grown. At this stage
the young larvae feed on the growing tip (bud), eating irregular holes
in the immature leaves (Figure 48). As the leaves unfold, the holes
enlarge and cause a distortion of the growing tissue. Meanwhile the
larvae become larger and may move out to the young leaves to continue
their feeding. Individuals seem to prefer to remain on one plant, there
being little or no migration, and usually only a single larva is found on a
plant.

During the early feeding period, the young caterpillars are about one-
fourth of an inch long, brown in color, and not unlike a small piece of
rusty iron wire in appearance. When disturbed, they may wriggle away
and drop to the lower parts of the plant on a fine silken thread.

As development continues, the rusty color gives way to a pale green
shade, and black tubercles, each bearing a single hair, appear on each

* Heliothis (Chloridea) virescens Fabr.
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segment of the larvae. When two-thirds grown, (Figure 49) the cater-
pillar is green, with lighter stripes running the length of the body on
each side. Full growth is attained by mid-July when there may be con-
siderable variation in color. At this time the larvae leave the plants,
burrow into the soil and go into a resting state for three or four days
after which they pupate. The pupa, (Figure 50) at first green and later
a deep brown, is spindle-shaped and about one-half inch long. After
approximately ten days the adult moth emerges.

Ficure 48. This tobacco plant was injured by the
tobacco budworm.

The moth is velvety, and light green in color, with four paler stripes
running obliquely across each wing (Figure 50). The wing-spread is
from one to one and one-quarter inches. kggs are deposited singly on the
undersides of leaves and hatch in about five days in hot weather. From
these develop the second brood of worms, that first feed on suckers and
later climb to the seed pods. Boring into these, they devour the contents.
The second brood of larvae mature by the end of August, pupate early in
September, and the adults emerge late in September and early in October.
Just how they overwinter in Connecticut has not been determined.

Food plants other than tobacco: The tobacco budworm has been
reported as feeding on tomatoes, potatoes, sweet peas, cotton, cultivated
geranium, ageratum, and other plants.

Distribution: In Connecticut, larvae have been taken in Avon,
Windsor, Granby, East Granby, East Hartford, West Suffield, and
Poquonock.

The insect seems to be well distributed throughout the eastern half of
the United States. In general it is more abundant in the South, but is
said to be rare in Kentucky and Tennessee.
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dark brown or black in color, and very narrow in comparison to their
length (Figure 52). They crawl along beside the midrib and larger veins.
Severe infestations may cause the tobacco foliage to turn yellow. The
injury is more pronounced when the leaves are cured, for then the gsilvery
effect contrasts strongly with the brown, dry tissue, a condition known
in the trade as ‘“white vein”.

Frequently it is possible to find the young stages of thrips, vellow-in
color, on the undersides of infested leaves. These hatch from eggs

Ficure 52. Photomicrograph of a
tobacco thrips enlarged
about 60 times.

deposited in the tissues of the underside of the le.af., and I:each maturity
in about 10 days. The life cycle is so short that it is possible for several
generations to develop in a season. .

Adult thrips winter over in the shelter of many plant stems, particu-
larly those of grasses and weeds. ) o .

The injury results from the peculiar method of feeding which is typical
of insects of this type. The mouth parts are so constructed that the
thrips must first lacerate the leaf surface and then suck the juices which
exude.

Food plants other than tobacco: The tobacco thrips has been
reported as feeding on cotton, dewberry, shepherd’s purse, oats, wheat
and cocklebur.
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Distribution: The insect is found throughout the United States,
east of the Rocky Mountains.

Control: Many types of insecticides have been tried for the control
of thrips. Thus far, dusts of various kinds have been less efficient than
sprays, when used on tobacco. Of the latter, “Cubor’’*, diluted with
water at the rate of one part to 200, or Nicotine Sulphate, diluted with
water at the rate of one to 400, with the addition of ‘“Penetrol” as a
spreader, have given a fair degree of control. ““Ku-Ba-Tox’* and water,
one to 400, also proved eflicient.

By cleaning up weedy borders and burning piles of trash near tobacco
fields, many of the over-wintering shelters can readily be destroyed.

GRASSHOPPERS

Grasshoppers are well known to everyone as they are found throughout
the summer along roadsides, in fields, and in gardens. They feed on
grasses and vegetation in general, and the amount of injury they cause
varies with their abundance. At least three species are of economic
importance in Connecticut tobacco culture, and there are many others
found occasionally on tobacco plantations.

Ficure 53. Red-legged grasshopper,
twice natural size.

The Red-legged Grasshopper**

Appearance and habits: The red-legged grasshopper, so called
because of the red tibia of each hind leg, is perhaps the most abundant of
the grasshoppers found on tobacco (Figure 53). This insect, when mature,
is about one inch or an inch and one-quarter long, brownish in color, with
the red tibiae mentioned above, and is very active.

Injury from grasshopper feeding usually appears first on the outside

rows or at the ends of the rows of tobacco, because the insects migrate
from surrounding fields. Holes of varying sizes are made in the leaves,

* “Cubor’ and **Ku-ba-tox”” contain rotenone as the priticipal toxic conslituent.
** Melanoplus femur-rubrum DeG.
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(Figure 54) just as though hail had punctured them, but the leaf tissues
are eaten out entirely, leaving no lip or flap of the tissue which is so char-
acteristic of hail injury. When disturbed, the grasshoppers jump rapidly
out of range. In due course of time they spread towards the middle of
the field, so that their injury becomes quite general unless they are poisoned.

There is only one generation annuallly. The females deposit eggs in
the ground in late summer, and the eggs hatch the following spring.

Food plants other than tobacco: The red-legged grasshopper is
another of those insects found on a large variety of plants including
alfalfa, grasses of many kinds, vegetables and flowers.

Distribution: It is found in all parts of North America.

TFicure 54. Grasshopper injury to tobacco leaf.

The Carolina Grasshopper*

Appearance and habits: This species is the largest of our grass-
hoppers feeding on tobacco. The adult insect (Figure 55) is about an
inch and one-half long, and is of a salt-and-pepper color but varies with
the color of the soil upon which it is found. Its black hind-wings have
vellow margins that are very distinctive in, flight, and this insect flies,
rather than jumps, on being disturbed.

The injury caused by the Carolina grasshopper is like that of the red-
legged species, with which it is found in smaller numbers, and its life
history is also similar. The period from the hatching of the eggs to full
growth is from 70 to 90 days. :

Food plant other than tobacco: Corn, wheat, alfalfa, soybean, and
grasses are infested by this insect.
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_ Distribution: The pest is found all over the United States, occurring
in larger numbers in the South.

The Lesser Migratory Locust*

Appearance and habits: The lesser migralory locust closely resem-
bles the red-legged grasshopper. Its points of difference are that its
wings extend about one-third of their length beyond the tip of the
a_bdomen, and in that its dark colors are more deep and livid while the
lighter parts are paler yellow, thus contrasting more strongly than those
of the red-legged species.

_ This locust lives on alfalfa, clover, and other similar plants. 1f tobacco
is pla_nted'on land formerly used for these crops, the over-wintering eggs
will give rise to a rather serious infestation throughout the tobacco.

Ficure 55. The Carolina grasshopper. Slightly enlarged.

The life .histor_y and seasonal habits are similar to those mentioned
under the discussion of the red-legged grasshopper.

Food plants other than tobacco: The lesser migratory locust has
been reported as feeding on asparagus, bean, buckwheat, alfalfa, clover,
rye, oats, corn, watermelon, wheat, etc.

Distribution: It occurs throughout the United States, Mexico and
Canada.

Other Species Closely Related to Grasshoppers

There are at Ieast.two species of green Katydids which are often found
fe_edmg on tol:_)ac'co in small numbers. These are the Curved-tail Katy-
did(t) and a similar species, Scudderia pistillala Bruner, two insects with

* Melanoplus mezicanus mezicanus Saussure, (M. atlaniis Riley).
(1) Seudderia curvicauda DeGeer.
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“feelers””, or antennae, which are longer than the bodies. (Antennae of
other grasshoppers are shorter than the body.) Also the katydids are
grass-green in color.

Tree crickets (Oecanthus sp.) are often found in small numbers on
tobacco in August. These are delicate insects about an inch long, with
pale green wings and dusky bodies and legs.

Contro! of Grasshoppers

Grasshopper infestations can be prevented or greatly reduced through
the application of poisoned-bran bait, such as that suggested for cutworm
control on page 99. The addition of chopped oranges or lemons and
molasses is said to make the mixture more attractive. . The scattering of
poisoned bait around the edges of tobacco fields and out into surround-
ing grass or weeds affords considerable protection. If an infestation has
already developed on tobacco, the same treatment throughout the in-
fested territory will soon reduce the grasshopper population.

Ficure 36. Larva of northern or tobacco hornworm, nearly one and one-half
times natural size.

Other poisoned baits, using salt as the attracting agent, have proved
quite efficient in tobacco-growing areas outside of New Ilingland. The
following formula is used in Wisconsin:

Sawdust 100 pounds
Sodium arsenite "1 quart
Molasses 1 gallon
Salt 5 pounds
Water 7-10 gallons

Either material should be scattered over the ground lightly in the
morning, as grasshoppers feed during the day.

HORNWORMS

Early in the history of tobacco culture in Connecticut, hornworr
(also called green worms, tobacco or tomato worms) were reported
causing more injury to growing plants than any other pest. They st
are a serious pest of outdoor tobacco, but have not been so prevalent in

Insect Pests of Growing Tobacco 121

the last five or six years. There are two species: The northern or tobacco
hornworm ! and the southern or tomato hornworm2.  The former is
more abundant here than the latter.

Appearance and habits: The larvae, or “worms”, of these species
are seen more often than the adult moths and can be distinguished by
the fact that the northern hornworm has a black horn on the posterior
extremity, and the southern species has a red horn. Also the northern
worm (Figure 56) has eight oblique greenish-white stripes on the sides,
each joining a similar horizontal one at its lower end, forming a series
of whitish “V’s”. The southern worm (Figure 57) has seven oblique
bands which do not turn backward to form the V-shaped marking.

Ficure 57. Larva of southern or tomato hornworm. Natural size.

The young worms become evident early in July and feed for three or
four weeks before reaching maturity. At that time they are about four
inches long. In the early stages they eat many small holes in the tobacco
leaves, but their appetites increase as the larvae develop, and just before
maturity they may strip the plant of everything but coarse leaf veins
and midribs. Their presence is also indicated by large droppings of
excrement on the plants or on the ground.

Early in August the mature larvae leave the plants and burrow into
the soil. There they rest for several days and then change into the pupal

! Phlegethontius quing lata Haw,
1 p. sexla Johan.
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stage. The pupae are naked, polished dark mahogany brown, spindle-
shaped, about two and one-half inches long and with a curved tongue-
case on one side, often called a “jug handle” (Figure 58). The tongue-
case of the tobacco species is longer than the one on the pupa of the
tomato species. The winter is spent in the pupal stage.

Ficure 58. Pupae of both species
of hornworms. The larger 1s the
northern species. Natural size.

Ficure 59. Moth of the northern tobacco hornworm. Natural size.
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Adult moths (known as sphinx or humming-bird moths) emerge in
June and are large, brownish gray insects with a wing expanse of four or
five inches, and with long, pointed, heavy bodies. The northern species
has fore-wings marked with delicate lines paralleling the margins (Figure
59). The southern has a more mottled appearance, with a small white
spot in the middle of each fore-wing (Figure 60). Also the northern
species has five pairs of orange spots on the sides of the body, while the
southern has six pairs.

Ficure 60. Moth of the southern or tomato hornworm with
tongue extended. Slightly reduced in size.

The females deposit spherical, greenish-yellow eggs on the undersides
of leaves, usually singly. Because the moths fly at dusk, they are not
often observed. The eggs hatch in three or four days and the young
larvae start feeding immediately. One generation is produced vyearly
and sometimes a partial second brood has been noted.

Food plants other than tobacco: These insects have been found
on tomato, eggplant, pepper, and potato, and the adults sip nectar from
flowers of Jimson weed, petunia and other deep-throated flowers.

Distribution: Both species are found in Connecticut, but the north-
ern species is more abundant around Windsor and Hartford, and the
southern is more abundant in the southern parts of the State. The former
occurs from our southernmost states into Canada; and the latter ranges
from the northern states southward into South America.
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Control: When the infestation is not heavy, hand picking usually
suffices to hold the worms in check. More serious infestations can be
prevented by dusting the plants with arsenate of lead or barium fluosilicate.
In any case the material should be applied as soon as the young larvae
appear, as experiments have shown that they are more easily killed by
poison in the early stages of development than when almost fully grown.
Applications of these dusts at a rate of six pounds to Lhe acre in early
July and again in mid-July will prevent serious trouble.

Natural enemies of the hornworms may help in a small way to ‘reduce
the numbers of these pests. One parasite common in Connecticut is
Apanteles congregatus Say, whose larvae feed on the internal parts of
the hornworm larva and bore their way to the outside of the host. Here
they attach themselves and spin small white cocoons that cling tena-
ciously to the hornworms’ skin. From a dozen to several dozen of these
white cocoons may be found on one hornworm and are often mistaken
for eggs.

Ficure 61. The spined stink bug. (After Howard, Bureau of Entomology,
U. S. Department of Agriculture.)

THE SPINED STINK BUG*

Appearance and habits: Often during the middle of the day, when
the heat of the sun is beginning to wilt the lower leaves of the tobacco
plant, an occasional leaf higher up on the stalk will be found badly wilted.
A careful search on or near the affected leaf will disclose the presence of
a stout, shield-shaped bug (Figure 61) about half an inch long, reddish
or yellowish gray in color, which has prominent “shoulders” in front.
This is the spined stink bug, and it feeds by piercing the leaf stem near
its juncture with the stalk. In the course of the feeding, certain poisonous
juices are said to be injected into the stem, causing the leaf to wilt. How-
ever, it returns to normal shape within a day or two so that no permanent
injury results.

Food plants other than tobacco: This insect has been reported as
feeding on white pine, raspberry, melon, tomato, peach and strawberry,
and has been taken from hibernation in an old nest of the red-eyed vireo
in New York State. It is said to be predaceous on other insects.

* Fuschistus variolarius Beauv,
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Distribution: The spined stink bug is found in all parts of the United
States and in Canada. It is reported as being especially abundant in
the northern states.

Control: The most effective method of control is hand picking.

COMMON STALK BORER*

The common stalk borer is found on some tobacco plantations every
season, but usually occurs in such small numbers that its injury is norm-
ally of no great importance.

Ficure 62. The common stalk borer in tunnel. Slightly enlarged.

. Appearance and habits: When tobacco plants are found to be wilt-
ing suddenly in early July, a careful examination will often reveal the
presence of a brown-striped worm, tunneling inside the pith (Figure 62).
This worm has a dark girdle near the middle of the body, and a lateral
black stripe extending from the side of the head to the posterior part.
Further observation will disclose an entrance hole bored into the lower
part of the stalk, usually just beneath the place of attachment of a leaf
(Figure 63). Another characteristic of the work of this larva is that it
attacks plants in the outside rows and is rarely found near the center of
a field. Then too, the stalk borer is of a restless temperament, never
seeming to be satisfied with ils host. One individual may bore into
several plants. These habits suggest that it migrates into tobacco fields
from weedy horders. '

The larva reaches full growth by the end of July, pupates within its
host plant, and emerges as an adult moth in September. The moth has

= Papai ; !
apaipema nifela Guenee
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a wing expanse of about one and one-fourth inches, is purplish gray in
color, with a faint cross band of lighter color near the wing margins
(Figure 64). _ '

Eggs are deposited on weed stalks, and so far as is known, the winter is
passed in this stage. There is a single generation each year.

Food plants other than tobacco: The common stalk borer infests
a large number of plants including corn, beans, potato, eggplant, tomato,
rhubarb, spinach, dahlia, aster, chrysanthemum, gladiolus, lily, holly-
hock, peony, sunflower, giant ragweed and many other common vegetables
and larger weeds.

Ficure 63. Tobacco stem showing the
entrance hole made by the stalk borer.

Distribution: The insect has been taken in corn from practically
every county in Connecticut, and has been reported in to})acco from all
parts of the tobacco-growing areas in the Connecticut Valley. It has
been found in every state east of the Rocky Mountains.

Control: Destruction of the infested plants will prevent further
work of the pest. As it is not found in large numbers, this method of
control is as good as any. Clean out all weeds along the edges of shade
tobacco fields to prevent further breeding.
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Ficure 64. The adult moth of
common stalk borer.
Natural size.

Ficure 65. Greenhouse whitefly on tobacco. Enlérged three times natural size.

OTHER INSECTS OCCASIONALLY FOUND FEEDING ON TOBACCO

The pests heretofore discussed are by no means the only ones which
feed on the tobacco plant. There are many others found here and there
in small numbers. Several species of plant lice, or aphids, have been
taken on the under-surface of tobacco leaves from time to time. These
are small, soft-bodied, slow-moving insects, which pierce the leaf tissue
and suck plant juices. They have never been observed in numbers large
enough to cause any injury to tobacco in Connecticut. The species
ta1]<]en Jare the bean aphid?!, the potato aphid2, and the green peach
aphid 3. .

L Aphis rumicis L.
2 Hlinoia solanifolii Ashm.
3 My:zus persicae Sulz.
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The greenhouse whitefly* has been found on tobacco grown in the
greenhouse at the Experiment Station in Windsor and on some grown
outside at the Experiment Station in New Haven. The adult of this
insect looks very much like a minute white moth (Figure 65). The
younger stages are pale yellow in color. Both are often found in large
numbers on the underside of leaves in the greenhouse. Fumigation of
an infested greenhouse will control whitefly. @

The spotted cucumber beetle® is found on tobacco in small numbers
every season, and eats small holes in the leaves. This insect is a yellow-
ish green beetle about one-quarter of an inch long, with twelve black
spots on the wing covers, and a black head (Figure 66).

FIGURE 66. Twelve-spotted
cucumber beetle. Enlarged
four times.

r #"1 Westwood.
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Time of year

IN SEEDBEDS

Late in April and early in May
Early in May to late in July
Early in May to late in Julv

IN FIELD

Late in May or early in June
Late in May or early in June
Late in May or early in June

Throughout June
Throughout June

Late in June and throughout
July

Early in July to mid-July

Early in July to mid-July

Throughout July
Throughout July

Throughout July
Throughout July

Middle of July
From early to mid-August

From early to mid-August

Insect

Garden Springtail
Cutworms
Flea Beetles

Seed Corn Maggot
Crane Fly Maggot
Cutworms

Flea Beetles

Thrips

Budworm
Stalk Borer
Flea Beetles

Tarnished Plant Bug

Grasshoppers
Hornworms

Cutworms
Flea Beetles

Grasshoppers

Control

Nicotine sulphate

Poisoned bran bait

Barium fluosilicate
or pyrethrum or
rotenone dusts or
Bordeaux mixture

Cyanide or delayed
setting

No control known

No control known

Poisoned bran bait

Barium fluosilicate
or pyrethrum or
rotenone dusts

Nicotine sulphate or
rotenone or pyre-
thrum sprays

Poisoned corn meal
bait

Cut out infested
plants

Barium fluosilicate,
pyrethrum or rote-
none dusts

Clean up weeds and
trash

Poisoned bran bait

Hand picking or ar-
senate of lead or
barium fluosilic-
ate

Poisoned bran bait

Barium fluosilicate,
pyrethrum or rote-
none dusts

Poisoned bran bait
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