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ON THE COVER is shown one of the most important cotton insects in
Arizona — Lygus Bug. At left is the nymph, at right the adult, below at
right the damaged square. (See also page 38).

Issued in furtherance of cooperative extension work in agriculture and home economics
Acts of May 8 and June 30, 1914, in cooperation with the U. S. Department of Agriculture.
George E. Hull, Director of Exension Services, The University of Arizona College of Agri-
culture, Tucson, Arizona.
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normally and cause the leaves to twist,
become distorted and tear as they in-
crease in size. The outer edges of
affected leaves usually curl up and
in, causing "cupping."

Thrips damage generally differs
from aphid in]uiy, which most often
causes the leaves to curl down at the
edges. Severe infestations, of 25 or
more thrips per plant, may kill seed-
ling plants outright. An average of less
than one thrips per plant before the
first true leaf unfolds may cause severe
damage during a prolonged cold pe-
riod. During warm weather (good
growing weather), or after the first
true leaf unfolds, seedling plants can
tolerate greater thrips populations.

Long staple cotton is very suscep-
tible to injury because the thrips feed
only on the growing point and not
also on leaves as in short staple cotton.

Such feeding causes smaller and de-
formed long staple plants and, de-
pending on early thrips populations,
may cause squaring to be delayed
a week or more.

In Yuma, Maricopa and Pinal coun-
ties, where growing seasons are long,
seedling plants can usually overcome
(or outgrow) severe thrips injury. In
higher elevations, such as in Cochise
and Graham counties, with short
growing seasons and cool spring
weather, severe thrips infestations
may retard plant growth so much
that insecticides may be required for
maximum yields.

During a warm spring, even in the
higher elevations, seedling plants can
usually outgrow thrips injury. When
the maximum daily temperature
reaches 85° or above, thrips popula-
tions on seedling cotton will disappear
in a short time.

BEET ARMYWORM
Spodoptera exigua (Hbn.)

This insect is found throughout the
Southwest. It is harmful to sugar
beets, cotton, vegetables, and forage
crops.

The pale to olive green caterpillars
grow to an inch or more at maturity.
A darker stripe is evident down the
middle of the back, and pale stripes
run along the sides. There is a char-
acteristic small black dot on each side
above the second pair of true legs.

The moths are about three-fourths
inch long with a wing span of one to
one and one-fourths inches. They are
dusky, mottled gray with distanct
lighter markings on the fore wings.

On seedling cotton plants, eggs are
laid in small masses on the lower leaf
surfaces. The masses are covered with
a velvety material exuded by the fe-
male moth. After hatching, the young
larvae skeletonize the egg-mass leaves
before dispersing to other leaves or
plants.

The growth and feeding rates are

very rapid. Half grown or larger lar-
vae may consume entire leaves, there-
by destroying seedling plants. When
abundant, beet armyworms have de-
stroyed entire stands of cotton, par-
ticularly in the Marana and Maricopa
areas. Effective parasitism has con-
trolled a majority of these infestations
on seedling cotton.

When preferred host plants such as
desert vegetation or alfalfa dry up
during May and June, beet armyworm
adults migrate to nearby cotton fields,
causing destructive infestations. On
half-grown cotton plants, the larvae
confine their feeding to the leaves
although, in a number of instances,
populations have been so heavy that
larvae have also fed on squares and
half-grown bolls, as done by the boll-
worm.

In extremely severe infestations,
after bolls have been destroyed, larvae
have been observed to bore into stems
about 6 inches below the terminals,
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BOLLWORM
Heliothis zea (Boddie)

The bollworm is a piimary pest of
cotton in southwestern United States.
It is also commonly known as the corn
earworm and the tomato fruitworm
because of its damage to these crops.
Alfalfa, beans, lettuce, and soybeans
are among the many other crops at-
tacked.

One female moth may lay from
1,000 to 3,000 eggs, normally during
a period of from one to two weeks.
The eggs are minute and are placed
singly, usually on the tender terminals
in the upper third of the cotton plant.

A bollworm egg is characteristically
taller than its width at the base and
resembles a small, finely ribbed, in-
verted cup. Each egg is pearly white
when first laid but within 24 to 36
hours a purplish brown band appears
on the upper third. Ordinarily, hatch-
ing occurs in from two to four days.

The young larva is at first cieam
to tan colored with conspicious black
dots, each of which bears a single
hair. As the larva grows, these dots be-
come less conspicious.

Mature boll worms are approximate-
ly one and one-half inches long and
vary in color from pale green through
rose to dark brown. Light and dark
bands extend along the back and sid-
es. The head of an older larva is us-
ually yellowish-brown in color. The
spiracles (breathing pores) along the
sides of the body are usually conspi-
cuous.

Slight magnification reveals numer-
ous tiny spines arising from the skin.
These spines or spicules are found
only on the bollworm and its nearest
relatives.

The bollworm passes through six
larval growth periods in from 17 to 21
days during the summer. The mature
larva drops from the plant and bur-
rows a few inches into the ground
where it pupates.

The dark brown pupa resembles a
hard, compact mummy upon which

various features of the developing
moth may be recognized. Normally
the pupal stage extends from one to
two weeks in mid-summer. The pupae
of the last generation hibernate in the
soil until the following spring, when
a new generation of moths emerges.

The moth has a wing span of one
and one-half inches. The fore wings
are buff to tan, marked with irregular
dark lines and spots. A rather large,
dark crescent near the center of each
fore wing helps to identify the species.
The hind wings are light gray with a
dark band at the trailing edges. These
moths are most active at dusk.

The entire life cycle requires from
25 to 30 days during mid-summer. In
Aiizona, approximately six to eight
generations are produced annually,
three to four of which occur on cotton.

The early generations of bollworms
develop on preferred hosts such as
lettuce, corn, and sorghum. Until the
bolls are half grown, cotton is not
favored for the development of boll-
worm larvae. Infestations on cotton
usually begin when preferred host
plants have matured and the cotton
plants have developed bolls. This pe-
riod begins about the first of August
in the Salt River Valley. The damage
is worse in rainy weather.

Newly hatched larvae usually feed
on the tender leafy portions of the
plant. After feeding for a few days
these young larvae molt to a second
instar which prefers to feed on squar-
es and flowers. When half-grown or
larger, the larvae attack bolls ex-
clusively. (See drawing at right.)

A nearly full-grown larva will bore
into a large cotton boll and completely
destroy it in about two days. While
completing its development, a single
larva can destroy from 8 to 15 squares
and bolls. Although bollworms pri-
marily damage fruiting structures,
they may occassionally rag the foliage
and bore into the stems.
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forms, the black spots are joined
together.

The moth has a wing span of one
and one-eighth to one and one-half
inches and is light brown, tinged with
olive and red. The fore wings are
crossed with wavy, reddish lines. Each
wing has a distinct spot near its center
and three equidistant white specks
near the base. The posterior edges of
the fore wings are fringed with a nar-
row white stripe broken by dark spots.

Cotton is the only host plant upon
which this insect can complete its
development. Eggs are laid individu-
ally on the undersides of the leaves.

After hatching, the young larva feeds
on the under surface of the leaf. Upon
molting it moves to the tender ter-
minals.

Larger larvae feed upon all parts
of the plant. Pupation occurs on the
plant in a loose cocoon which usually
incorporates a folded corner of a leaf.

In the past, insecticide treatments
have been required for small, localiz-
ed in festations in Graham, Greenlee,
and Cochise counties. Since 1958, only
very light infestations have been ob-
served in these counties, for which
no insecticides have been required.

COTTON LEAF PERFORATOR
Buccuhtrix thurberiella Busck

The cotton leaf perforator has been
present in Arizona for many years, but
it has recently become more prom-
inent as a pest. Particularly severe in-
festations have been reported in
Yuma, Maricopa, and Pinal counties.

Adult cotton leaf perforators are
tiny white moths about one-eighth
inch long. The females lay minute,
vertically ribbed, bullet-shaped eggs
singly on the leaves, bracts and bolls.
The eggs are at first milky, but change
to a rust color before hatching. Be-
cause of their small size, these eggs
are seldom noticed on the plants.

The small, white, newly hatched
caterpillars make irregular mines in
the foliage. After molting once, they
leave the mines to feed externally.
During the second molt they are pro-
tected within a white, U-shaped, silk-
en covering. This is frequently re-
ferred to as the "horseshoe stage."

The second stage and mature larvae
are dull amber-green with gray-black
spots and lighter "bumps" over the
body. Full-grown larvae are about
three-sixteenths inch long. The ma-
ture caterpillars pupate on the plant
in small, white, ribbed cocoons. Al-

though generations tend to overlap
as the season advances, at least five
distinct generations were reported
at Yuma between June 30 and August
20, 1955.

Cotton leaf perforator infestations
are characterized by small "windows"
or perforations in the leaves. Severe
infestations may skeletonize the leaves
and can cause partial or complete de-
foliation.

This defoliation forces the cotton
plants into a stunted condition for a
prolonged period when very little new
leaf growth is formed. As a result,
squares, flowers, and small bolls are
dropped by the plant. The remaining
bolls open prematurely, with lowered
yields and grades. When the plants
are nearly defoliated, the larvae in
their search for food have been ob-
served entering tips of bolls and feed-
ing internally.

Cotton leaf perforator infestations
are usually first found on small or
stunted plants, localized near the
edges of fields. By the time such
plants show typical ragging injury,
the infestation will usually have
spread over entire fields, often in less
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been observed in fields from early
July until September and are probably
distributed throughout the state.

Eggs are laid tightly cemented in
smooth, usually irregular masses
about five-sixteenths inch long and
are located primarily on the upper
surfaces of the newer leaves. The
egg masses are at first a pale green
color similar to that of the cotton leaf,
but become increasingly darker with
age. The eggs of each cluster overlap
one another, like scales on a fish. On
cotton, the number of eggs per mass
usually ranges from 50 to 125.

Upon hatching, young larvae crawl
to the top of the plant or to the tip of
a branch where they may conceal
themselves in a leaf or square. These
larvae may commence feeding imme-
diately or may wander about over the
plant for several hours.

Usually leaf roller larvae molt once
or twice before constructing their
characteristic shelters of rolled leaves
and bracts. Pupation occurs on the
plant within the protection of these
shelters.

The caterpillars feed in the ter-
minals, on the leaves, bracts, and
bolls, and frequently enter the stems.
Because they are protected by web

structures and plant pai ts5 immature
leaf rollers are generally difficult to
control with insecticides.

The moths are general!}' tan or
rust-colored and are triangular or bell-
shaped when at rest. The females are
nearly one-half inch long, the males
are slightly smaller and darker in col-
or. Their heads are prolonged anter-
iorly into distinctixe scaly shouts.

The omnivorious roller produces
numerous generations each season.
Although developmental time varies
considerably between individuals, on
cotton approximately one month is
required from egg to adult during
mid-season.

Investigations in southern Califor-
nia indicate that the most practical
means to evaluate omnivorous leaf
roller populations in cotton is the
time-search-basis method. All the liv-
ing larvae found anywhere on the
plants during a given period of time
are counted. If living larvae are found
at an average rate of 100 per hour (or
25 per 15-minute-search period) con-
trol measures are indicated. It is advis-
able to take numerous counts at dif-
ferent locations in a field in order
to adequately evaluate omnivorous
leaf roller infestations.

PINK BOLLWORM
Peciinophora gossypiella (Saunders)

The pink bollworm has been con-
tinuously observed in Arizona since
the winter of 1926-27, when it was
first found in Cochise, Graham, and
Greenlee Counties. It has also been
found in Pima (1927), Maricopa
(1929), Pinal (1929), and Santa Cruz
(1937) Counties. Until recently, in-
festations have usually been light and
more threatening than actually dam-
aging.

Infestations in Graham County be-
gan to increase in 1955, although ser-
ious economic damage did not appear
until 1963 and 1964, when heaviest
losses occurred in late maturing, long
staple cotton. "'Eradication" campaigns
were conducted in Maricopa County
in 1930-31, 1940-42, 1947, and 1959-
1962, The last campaign followed the
discovery, in 1958, of widespread in-
festations in Maricopa and Pinal

_27 —





appearance of the first cotton squares.

The oval, greenish to red eggs are
laid pieferably in sheltered areas such
as the bases of the bolls or the insides
of the flower bracts but may also be
laid elsewhere on the cotton plant.
Moths emerging before the first
squares appear lay few eggs and are
said to have emerged "suicidally".
Immediately upon hatching, the
young caterpillars search for food.
Without food they die within 24
hours. It is estimated that 90 percent
of the newly hatched young die be-
fore feeding.

The full-grown caterpillar is about
one-half inch long and is pink on the
back and sides. Younger caterpillais
are glossy white and difficult to see
against the maturing lint. Although
larvae prefer to attack nearly mature
bolls, they will also feed upon squares
and flowers. In the summer the larvae
pupate when full grown and a gener-
ation may be comlpeted in three to
four weeks. Five to six generations a
year are possible.

Beginning in late September and
October some full-grown larvae,
instead of pupating, enter a stage of
inactivity, or diapause, which contin-
ues through the winter. Larvae in-
festing earlier maturing, short staple
cotton varieties enter diapause sooner
than those infesting later maturing,
long staple cotton varieties. The dia-
pausing larvae spend the winter in
seeds in bolls or as free individuals in
cocoons in the soil. In eastern Arizona
at least 50 percent of the larvae spend
the winter in the latter manner in the
soil. Some diapausing larvae may re-
main inactive for as long as two years
before pupating. Pupation of overwin-
tering larvae occurs in the spring and
is immediately followed by moth
emergence.

Cotton squares and younger fruit-
ing structures injured by pink boll™

woims usualh drop fiorn the plant.
The larvae damage maturing bolls by
feeding within the seeds and b\ cut-
ting and tunneling through the devel-
oping lint. Lint horn infested bolls is
short, discolored, and of low grade.
Oil content and germination of infest-
ed seeds are reduced.

Pink bollworm infestations can be
detected b\ a numbei of signs: (1)
Caterpillars in squaies web the tips
of the de\ eloping flower petals to-
gether. When these squares bloom,
the floiters are rosetted (See diagram
"E", page 28). This is particularly evi-
dent in fields of short staple cotton
during the first week of blooming.
(2) Pink bollworm infestations may
be detected by the presence of \ery
small tunnels in the carpels of cut
bolls. (3) Larvae make clean-cut,
round holes as they move between
locks or lea\e the bolls. (4) Late in
the season larvae often web two seeds
together, producing characteristic
double seeds, within which the winter
may be spent.

The pink bollworm is difficult to
control with insecticides because
much of the larval development takes
place within the boll, beyond the
reach of conventional toxicants. In-
secticides, particularly formulations
of carbaryl (Sevin) have been em-
ployed, usually in series of repeated
treatments, against larvae in eradica-
tion campaigns.

For individual growers cultural
practices, directed mainly toward the
overwintering larvae, are of great
importance. Such practices include
avoidance of stub cotton, early har-
vesting, prompt disposal of stalks
by shredding, followed by deep plow-
ing, and winter irrigation to aid de-
composition of plant residues. Grow-
ing a crop of winter barley following
a cotton crop is an effective method
of destioying overwintering pink
bollworms.
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SALT-MARSH CATERPILLAR
Estigmene acrea (Dairy)

The salt-marsh caterpillar is a pest
in all cotton-growing areas of Ari-
zona. The caterpillars usually appear
on cotton in early August, are most
abundant from late August to mid-
September, and usually decline in
numbers after the first of October.

Young caterpillars are light buff
with clusters of long, dark hairs over
the body. With an increase in size,
the larvae become more hairy. For
this reason they are called "wooly
worms."

Mature caterpillars are approxi-
mately two inches long and are mot-
tled yellow, orange, and black beneath
a dense covering of long buff to
black hairs. Moths are about one inch
long with a two-inch wing span. They
are predominantly white with the ab-
dominal segments orange on top, each
with a black spot at the middle.

The wings of both sexes are spotted
with black. The hind wings of the
males are orange. Both wings of the
female are white.

Each female may lay as many as
a thousand eggs in masses on the un-
der surfaces of the leaves. After hatch-
ing, the young caterpillars feed in a
group until they have molted twice.
Then they separate to become inde-
pendent feeders.

After two additional molts, mature
caterpillars hide in the ground litter
to pupate.

Within a few days the moths emerge
to renew the cycle. A single genera-
tion may take three weeks or longer,
depending upon the weather. Mature

caterpillars or pupae pass the winter
in ground litter.

Young larvae, feeding gregariously
on the lower surfaces of the leaves,
leave the leaf veins and upper surf-
aces intact. Damaged leaves then have
the appearance of fancy lace work.
Older larvae, feeding independently,
eat through the leaves and conse-
quently rag the foliage.

Severe infestations can defoliate a
field in a short time. Once a field is
defoliated, the caterpillars leave in
search of food.

Defoliation of cotton up to the early
part of September results in deceased
yields because the small bolls are ex-
posed to the sunlight and open pre-
maturely. Late infestations, occuring
in October, may actually be a bene-
fit because the loss of leaves permits
sunlight to penetrate the lower por-
tions of the plant, enabling bolls to
open faster, thereby preventing boll
rot. Late insecticide applications are
often made not because they benefit
an existing cotton crop but in order
to kill caterpillars which would other-
wise migrate to damage adjacent
crops.

During periods of high humidity, a
fungus disease has been very effective
in reducing salt-marsh caterpillar in-
festations. Parasites have also been
effective in reducing the numbers of
caterpillars entering overwinter hi-
bernation.

(See drawing at right)."
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vasion of nearly mature caterpillars.
Harvesting nearby alfalfa fields

containing large larvae populations
is the most common cause of these
mass invasions.. When a food source
is depleted or removed, yellow-striped
army worms are capable of traveling
a considerable distance in search of
a new food supply.

Half-grown or larger larvae may be
very destructive to cotton and are
difficult to control with insecticides.

Female moths often deposit velvet}
egg masses on cotton plants. The new-
ly hatched caterpillars at first skele-
tonize the lea\ es b\ feeding in groups.
The\ then slowh radiate from the
hatching site as the\ grow larger
and eventually feed independently.

Larger caterpillars feed upon all
parts of the cotton plant, defoliating,
cutting off stems and occasionally con-
suming the bolls. Injurious popula-
tions are frequently localized within
a field near their hatching sites.

CICADAS
(Various Species)

Cicadas are medium to large, ro-
bust insects with tubular, sucking
mouth parts and two pairs of mem-
branous, net-veined wings. The shrill
song of the males is a familiar sound
during sunny summer afternoons.
Wingless immature cicadas inhabit
the soil where they feed upon the
roots of various plants.

Female cicadas make deep, slit-like,
egg punctures in the stems and
branches of cotton plants. When these
punctures are particularly deep and
numerous, the plants may be broken
over, especially during periods of
strong winds. This injury is of only
sporadic importance.

COTTON APHIDS
Aphsi medicaginis Koch
Aphis gossypii Glover

Two species of aphids attack cotton
in Arizona. Both species damage
plants by inserting their beaks into
leaf tissue and sucking out the plant
juices. Heavy populations of either
species can cause a considerable
amount of damage.

The cowpea aphid, Aphis medica-
ginis Koch, has a shiny black body,
with white legs and white markings on
the bases of the antennae. The cotton

aphid, Aphis gossypii Glover, is usual-
ly green in color, but under certain
ecological conditions can also be yel-
lowish green, brown, or even black in
color. Both species migrate into cot-
ton fields as winged aphids and, if
conditions are ideal, immediately give
birth to living young.

The cowpea aphid is an important
pest of seedling cotton during cool
weather. Heavy infestations can stunt
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WHITEFLIES
Mainly Trialeurodes ahutilonea (Haldeman)

These insects are frequently seen
in great numbers on the lower sur-
faces of cotton leaves, particularly in
the spring. Wingless, immature white-
flies are about one-twenty-fifth inch
long and look like little oval caps
surrounded by waxy fringes. The
adults are about one-sixteenth inch
long and resemble tiny white moths.

Immature whiteflies feed on plant
juices like aphids and mealybugs.
They seldom, if ever, cause significant
damage to healthy cotton plants. In-
sect parasites and predators are im-
portant in suppressing potentially
larger whitefly populations. A fungus
parasite which becomes active when
the humidity is high is also instru-
mental in reducing these pests.

Each year the initial increase of
whiteflies occurs primarily on small
weeds found along roadsides and
ditch banks. The adults leave their
wild hosts to infest young cotton
plants in the spring. Elimination of
weed hosts before seedling cotton ap-
pears will help to reduce the spring
increase.

A B

Whitefly. A—Nymph; B-Adult.

Whiteflies are undesirable because
they secrete honeydew. However, be-
cause infestations are not considered
economically injurious to healthy
plants, control measures are seldom
suggested.

MEALYBUGS
Phenacoccus sp.

Mealybugs are small, oval, soft-
bodied insects covered with a pow-
dery white wax which gives them a
"mealy" appearance. Immature mealy-
bugs resemble the adults except for
their smaller size.

Because these insects are gregarious
and sedentary, the white colonies
are easy to see on the green cotton
foliage. The young, or crawlers, are
active and move about in search of a
favorable feeding site. Crawlers may
disperse to nearby plants where they
start new colonies.

Like aphids, mealybugs prefer to
feed on the tender tissue. Infestations
frequently occur in fields stressed for
water. Large colonies deform the fo-
liage, stunt and eventually kill the
plant. These pests also secrete honey-
dew which may lower the grade of af-
fected lint. Parasites and predators
ordinarily keep infestations below the
economic level.

Mealybugs are generally a minor
pest of cotton in Arizona. Restricted
outbreaks have been periodically re-
ported from the Salt River Valley.
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LEAFHOPPERS
Empoasca spp. and others

Leafhoppers are frequently found
on cotton throughout Arizona, but
only in Yuma county do they occur in
numbers large enough to be destruc-
tive. Large populations of feeding
leafhoppers will suck the juices from
the leaves, causing them to turn yel-
low. Occasionally some of the injured
lower leaves will drop off.

Most of the adults are slender,
green, wedge-shaped insects about
one-eighth inch long. Their longer,
more powerful hind legs enable them
to "hop" with great agility. The
nymphs are similar but smaller and
wingless.

Adults overwinter on native plants
and in plant debris. Each spring they
migrate into various cultivated crops,
including cotton. Although leafhop-
pers have been reported to lay eggs

and grow to maturity on cotton, it is
not considered to be a preferred host
plant.

Leafhopper adult.

COTTON FLEAHOPPER
Psallus seriatus (Reut.)

The cotton fleahopper occasionally
becomes destructive in localized areas
in Arizona. The cumulative effect of
this pest in combination with other
cotton pests can cause considerable
crop damage.

The adults are about one-eighth
inch long, a third as broad, and look
like small lygus bugs. They are light
green with fine black speckling over
the body. The older nymphs resemble
adults, but lack wings. Newly-hatched
nymphs are very small, white and
elongated, with slender legs.

Eggs are inserted into the plant
tissues. Upon hatching, the young
bugs move to the growing tips to feed.
The older nymphs and adults usually
feed in the terminals but also attack

squares and small bolls. During the
summer fleahoppers mature in ap-
proximately three weeks.

The cotton fleahopper is particu-
larly attracted to weed hosts but mi-
grates during the summer to more suc-
culent cotton plants. When cotton
plants become mature and tough, the
fleahopper returns to weed hosts un-
til the following summer.

Cotton plants injured by fleahop-
pers are often subnormal in appear-
ance, with long, whip-like main stems
and a suppression of the fruiting
branches. The number of vegetative
branches may be increased. Leaves
and steins may be scarred or de-
formed.

Control measures are indicated
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usually a mixture of two species,
Spanogonicus albofasciatus (Rent.)
and Rhinacloa forticornis (Rent.).
The difference between these two
species can only be detected under
magnification. Both species are slight-
ly smaller than the cotton fleahopper
but are black, whereas the cotton flea-
hoppei is green. S. albofasciatus has
lighter colored tibiae than does R.
foiticornh.

Black fleahoppers have been ob-
served on seedling cotton. Nymphs
have been found on small cotton long
befoie any squares have appeared.
Both adults and nymphs have been
observed feeding on the tender leaves.

Populations on cotton start to build
up during May and peak populations
are found by the middle of June. In
late June the populations decrease
and very few individuals are found
by August first. One important factor

in this seasonal population decline is
that, as the season develops, the cot-
ton leaves become progressively less
succulent and therefore less desirable
for feeding.

During the early part of the day5
black fleahoppers may be found on
the lower parts of the plant where
they are difficult to catch with the
conventional sweep net. After 11 a m.
both adults and nymphs can be read-
ily seen feeding and resting on the
upper surfaces of the young terminal
leaves, which are more succulent than
the older leaves on the lower portions
of the plant.

Drying desert vegetation is the
source of infestations in such areas as
Coolidge and Safford. Alfalfa is an-
other important source of infestations.
When this crop is cut, black flea-
hoppers migrate to adjacent fields of
young cotton.

LYGUS BUGS

Lygus are the most harmful of the
true bugs on cotton. Of the three com-
mon Arizona species, Lygus Hesperus
Knight constitutes about 95 per cent
of the total population, with Lygus
elisus Van Duzee and Lygus lineolaris
(P. de B.) making up the remainder.

The adults are oval, approximately
one-fourth inch long, and about one-
half as broad. They range from straw-
green to rather dark brown, with a
conspicuous lighter diamond between
the "shoulders." All have relatively
long antennae and legs. The posterior
halves of the wings are bent down-
ward.

Hesperus is green, often infused
with red or brown just behind the
middle. Elisus is always pale green.
Lineolaris, the darkest species, is var-
iegated brown throughout. Sometimes
it is marked with small red spots on

the wings at the middle of the outer
edges. These insects are swift of foot
and can quickly take to flight. In Ari-
zona, lygus bugs breed continuously
throughout the year on alfalfa and
other hosts. They are found in cot-
ton from the time the squares begin
to appear. Eggs are laid in the plant
tissues and, after hatching, the nymphs
molt fives times before maturity. Dur-
ing July and August it takes approxi-
mately three to four weeks for a gen-
eration to develop. To feed, these in-
sects insert their long needle-like
mouth parts into the squares, flowers,
and young bolls. Feeding punctures
cause warty growths on the flower
petals and brown spots on the pistils
and stamens. Similar warts occur with-
in bolls. When abundant, lygus bugs
may be very destructive to presquar-
ing cotton. Only the growing tips of
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such plants are attacked. Prolonged
feeding causes unusually tall plants
and abnormal branching of the main
stem. This early injury does not be-
come evident until approximately 3
weeks after the damage has been
done but may later be reflected in
delayed fruiting, delayed maturing,
and potential yield reductions. Ex-
tensive feeding on fruiting cotton
causes the "flaring" and shedding
of injured squares, blossoms, and
small bolls. Injured bolls that fail to
drop may later open abnormally. The
lint of such bolls is of inferior quality
and clings to the warty carpels, mak-
ing picking more difficult. Seeds not
totally destroyed contain less oil and

germinate poorly.
Serious infestations of lygus bugs

in mid-season or late cotton show a
number of characteristic signs: (1)
increased flaring of the squares, (2)
abnormal dropping of the squares and
small bolls, (3) warty, deformed
flowers, (4) circular, shiny spots of
excrement on the squares, stems, and
flowers, (5) adult and immature ly-
gus bugs on or around the fruiting
structures during the cooler hours of
the day.

Lygus bugs are extremely fond of
alfalfa and develop large populations
in that crop. When the hay is cut,
these bugs move into adjacent cotton
fields to become established.

STINK BUGS

Stink bugs are shield-shaped, rela-
tively flattened insects, about two-
thirds as broad as long. The nymphs
are oval, wingless, often variable in
color, and may not closely resemble
the adults. Most give off a heavy,
offensive odor, especially when dis-
turbed.

Four species of stink bugs are com-
monly found in Arizona cotton fields.
The most important are the Say stink
bug and the so-called "brown cotton
bug." Other common species include
the improperly named "red-shouldered
stink bug" (few have red shoulders),
and the conchuela. The following
characters will aid in the field recog-
nition of these species:
1. Large stink bugs

(one-half inch or longer):
a. Say stink bug. Chlorochroa sayi

Stal, in Arizona is usually dark green
with three prominent light spots in
the triangular area between the
wings. Light green forms are also seen
in the summer. And, in the fall, olive
to reddish-brown forms occur.

This is the most generally harmful
of our species, particularly in Graham
and Cochise counties, but may also
develop tremendous and destructive

localized infestations on cotton in oth-
er counties of central and southern
Arizona.

b. The so-called "brown cotton
bug," Euschistus impictiventris (Stal,)
is light brown above and yellow to
yellow-green on the underside. Its
"shoulders" are sharply pointed later-
ally. This species is predominant in
cotton grown at lower elevations and
has caused particularly serious dam-
age in Yuma and Maricopa counties.

c. The conchuela, Chlorochroa li-
gata (Say), is slightly larger than
either of the above named stink bugs.
It is dark brown with a narrow border
of red around the body except for the
head. The triangular area between the
wings is usually tipped with red.

This species is occasionally found
in southeastern Arizona but seldom
causes serious damage. In New Mexi-
co and Texas the conchuela is more
abundant and harmful.
2. Small stink bugs

(seven-sixteenths inch or
shorter):

a. The so-called "red-shouldered
stink bug," Thyanta pallido-virens spi~
nosa Ruckes, is variable in color,
ranging from light green to tan. Few
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individuals have the "red shoulders"
that provide the popular name, al-
though there is often a pale longi-
tudinal stripe extending backward
across the pronotal shield behind the
head.

This is the most generally harmful
of the smaller stink bugs. It is distrib-
uted throughout the state but is most
abundant in the Salt River Valley.

Specific life histories for all species
are not known; however, they follow
a similar general pattern. Females lay
clusters of small, barrel-shaped eggs
on the stems and leaves of host plants.
The young bugs molt approximately
five times before maturing. When
conditions are favorable, this takes
two to four weeks.

The life span during summer is
about two months, but overwintering
adults may survive for six months or
more. Stink bugs are particularly at-
tracted to wild grasses, grains, alfalfa,
and various weeds. Fortunately, cot-
ton is attacked only when more pre-
ferred host plants are absent or in an
unattractive condition. These bugs are
seldom found in cotton fields before
the first bolls are set, and usually do

not reproduce on cotton plants.
Stink bugs are particularly injuri-

ous because of their habit of attack-
ing many bolls in all stages of growth.
They feed by inserting their long
beaks into the bolls and extracting
juices from developing tissues and
young seeds. Small injured bolls fall
from the plant but larger bolls remain.

Rough, warty, cellular growths form
at the puncture sites on the inner
surfaces of the carpels. In addition,
seeds are shriveled and fibers are
stained. Feeding injuries may even-
tually cause hardened, dry locks
which cannot be harvested.

Small reddish-brown spots on the
carpels are external evidence of stink
bug feeding. Boll rot fungi are often
introduced by the feeding bugs.

Certain cultural practices will help
to reduce the numbers of invading
bugs. It is advisable to destroy the
preferred hosts of stink bugs, as well
as grain stubble, in the early winter
and spring before the cotton bolls
begin to develop. Invasions of the
"brown cotton bug" from alfalfa con-
tinue throughout the cotton-growing
season.
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MISCELLANEOUS PLANT BUGS
OCCASIONALLY FOUND ON COTTON

Superb Plant Bug
The superb plant bug Adelphocons

superhus (Uhler) is a common pest
of cotton and alfalfa in the south-
eastern counties of Arizona. Although
infestations are not usually of major
importance, serious combined injury
may result when lygus bugs are also
present.

The adults are about three-eighths
inch long and are dark brown to black
with orange to red outer wing mar-
gins. There are two black markings
in the reddish triangular area behind
the head. Superficially they resemble
lygus bugs. The nymphs are usually
green marked with red.

Like lygus bugs, these insects
puncture the squares, flowers and
bolls. Because they are slightly larger,
each feeding puncture may be more
severe and larger bolls may be at-
tacked. Little is known of their life
history. Eggs are laid ni the stems of
the host plants. The winter may be
passed in the adult stage or in the egg.
There are probably three or more

Superb plant bug.

generations a >ear in Arizona. This
pest is most often found in association
with lygus bugs and is incorporated
into the same sweep count e\ aluations
when control measures are being con-
sidered.

Several closely related species of
pyrrhocorid plant bugs ha\e been re-
corded from Arizona. The adults are
mostly oval and approximately one-
half inch long. The> are black with a
narrow orange margin around most of
the body. Often there are fine orange
specks over the back. The nymphs are
o\ al to circular, brilliant metallic blue,
often with a conspicuous red spot
anteriorly on the abdomen. These
bugs have been known to feed upon
squares and bolls, but ha\e alwa>s
been of minor importance.

Leaf-Footed Bug
The leaf-footed bug, Leptoglossus

zonatus (Dallas), and its relatives are
large, usually brown, with conspicuous
leaf-like enlargements on the hind
legs. Zonatus, the most common spe-
cies, has two yellow spots in the tri-
angular area behind the head, and an
irregular yellow band across the mid-
dle of the back. It is a general feeder,
and although rarely found on cotton,
it sometimes attacks squares and bolls.

Spotted Milkweed Bug
The spotted milkweed bug, Onco-

peltus fasciattis (Dallas), is about
one-half inch long. It is bright orange
or red with three black areas on the
back and black spots on the under-
side.

Common Milkweed Bug
The common milkweed bug, Ly-

gaeus reclioatus Say, is very similar to
the spotted milkweed bug. The head,
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ly to severely infested by boll weevils
starting early in the season. In 1963
and 1964 boll weevils were found
abundantly in Arizona in fall surveys
in Santa Cruz, Pima, Final, Maricopa,
and Yuma counties. Damaging boll
weevil infestations, beginning early in
the season, were observed in 1964 in
a few fields of stubbed cotton in
southern Arizona. The possible rela-
tion between these recent infestations
in Arizona and Sonora and the thur-
beria weevil is under investigation.
Some entomologists refer to the weevil
causing summer infestations in cotton
in Arizona as the western boll weevil.

The differences in life habits be-
tween the eastern boll weevil, the
thurberia weevil, the Sonora weevils,
and the so-called western boll weevil
center around hibernation and over-
wintering. The eastern boll weevil
overwinters as an exposed adult in
ground trash in and near cotton fields.
This weevil becomes active in the
spring, starting when the new cotton
plants are small, and passes through
a series of several generations a sea-
son. The thurberia weevil, on the
other hand, overwinters in a cell
within the tiny boll of the wild cot-

ton plant and remains imprisoned un-
til this boll is softened and broken by
the rains of the following summer.
This results in late season infestations,
rarely reaching cultivated cotton in
noticeable numbers and usually in-
volving but a single generation a
year. The weevils recently observed
in northern Sonora have overwintered
both as free individuals in ground
trash and within cells in bolls of cul-
tivated cotton. In Arizona the habits
of the western boll weevil are not
fully known although exposed adults
have been found during the winter.
Other adults have been found in cells
within cultivated cotton bolls, from
which they could readily escape in
the spring.

Because of a definite variation in
the structure of the spermathecae of
the female weevils, visible only by
internal dissection, it appears possible
to distinguish between adult females
of the eastern boll weevil and the
thurberia weevil. Some entomologists
believe that the weevils from north-
ern Sonora and the so-called western
boll weevil may both prove to be
specially adapted forms of the thur-
beria weevil.

WIREWORMS

Although wireworms are seldom
pests of Arizona cotton, they occa-
sionally kill or retard seedlings in
light, sandy soils. These pests are ac-
tually click beetle larvae (family
Elatendae), and are called wire-
worms because of their rather shiny,
tough body covering and slender,
cylindrical shape.

Their heads are rust brown in color
and their bodies are cream to tawny-
white. Adults of the common species
are dull rust-brown, flattened, bullet-
shaped beetles which range from one-
fourth to one-half inch in length.
When turned on their backs, these
beetles make jerking motions accom-

panied by a clicking sound when at-
tempting to right themselves. Unlike
their larvae, the adult beetles are not
pests of cotton.

Wireworms inhabit moist sandy soil
where they feed upon the roots of
numerous plants. Although they are
not specifically attracted to cotton
plants, infestations may become seri-
ous where soil conditions are right
and young plants are available. Many
species require a year or more to ma-
ture but, because generations overlap,
a new brood is started each year.

Where infestations are serious, a
good rotation program and fallowing
aid in the control of wireworms.
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In Arizona, crickets are usually
early-season pests. They hide during
the day in weedy ditches, grassy areas
and cracks in the ground, and come
out to leed at night.

They frequently gouge the stems of
young cotton plants but, like grass-

hoppers, they will feed on all parts of
the plant and, when sufficiently nu-
merous, can strip the plants to the
ground. Cricket infestations on cotton
have been reported from Yuma county
more frequently than from other areas
of the state.

GRASSHOPPERS

Many species of grasshoppers are
potential pests of cotton in Arizona.
When weeds and grasses become un-
desirable food sources or when alfalfa
fields are cut, grasshoppers move on-
to the nearest attractive growth. Un-
der these conditions, grasshoppers
can rapidly defoliate the marginal
rows of a cotton field.

Some of the commonest species en-
countered on cotton in Arizona are:

1. The differential grasshopper,
Melanoplus differentialis (Thos.)

2. The migratory grasshopper,

Melanoplus sanguinipes defect us
Scudd.

3. The desert grasshopper, Trim-
erotropis pallidipennis (Burm.)

4. The bird locusts, Schistocerca
spp.

5. The lubber grasshopper, Bra-
chystola magna (Gir.)

The differential grasshopper, the
desert grasshopper, the migratory
grasshopper, and the bird locusts
make up the major portion of the
giasshoppers that attack cultivated
crops in southern Arizona.

SPIDER MITES

Spider mites are close relatives of
insects and injure cotton by sucking
plant juices. They are difficult to see
and identify without magnification.

Females lay eggs which are often
protected by webbing on the under
sides of the leaves. Newly laid eggs
are spherical, clear, and colorless, but
become opaque as they develop.

Newly hatched "larvae" have only
six legs but otherwise resemble the
adults. The two later immature stages
(nymphs) possess eight legs. Most
species require a week or less to de-
velop during the summer and, in cool
climates, overwinter as eggs or non-
feeding females. In warmer areas they
reproduce at a slower rate during the
winter on various host plants.

The five spider mites recorded from
cotton in Arizona are, in order of im-

portance:
1. The two-spotted spider mite,

Tetranychits cinnabarinus (Bois-
duval).

2. The Atlantic spider mite, Te-
tranychus atlanticus (McGreg-
or).

3. The desert spider mite, Tetrany-
chus desertorhim (Banks).

4. The tumid spider mite, Tetrany-
chus twnidus (Banks).

5. The brown wheat mite, Petrobia
latens (Muller).

The two-spotted spider mite is the
most serious mite pest of Arizona cot-
ton. A recent evaluation of the two-
spotted complex suggests that most,
or all, of these are Tetranychus cinna-
barinus.

Typically, this mite is greenish or
reddish with a large dark spot on
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