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started one can reshape injured trees by pruning. However, young buds or
budded stock may be killed outright and the trees lost. In the orchard the

Fic. 22.—Tarnished Plant-bug; a, injured peach trees in
nursery rows; b, close view of tree showing bush-head
or typical injury done by the pest

pest seldom requires attention but weeds and winter rubbish should always be
destroved so as to prevent the pest from ever becoming abundant.

Apple Fruit Insects

In Missouri the apple worm or codling moth and the plum curculio are the
two most important insects attacking the fruit. The San Jose scale in scale
infested orchards also settles on the fruit seriously damaging it. Of the less
important fruit pests, we have plant lice, lesser apple worm, apple curculio, apple
maggot and a number of caterpillars which may feed on the surface of the fruit
thruout the season. However, the spraying schedule, directed especially at the
codling moth and plum curculio, is so arranged as to protect the fruit also from
those pests of lesser importance.

Codling Moth (Carpocapsa pomonella).—This small pest in the pink-
worm feeding stage is known to all who eat apples. It has been a pest of
apples from the early days and in neglected orchards it ruins most of the
fruit. Its development and injury to fruit is influenced both by climatic con-
dition and its geographical location. In Missouri the pest develops normally
two full broods and at times three, or in the Ozark section even a partial fourth
brood, some claim. However, the control measures in the past have been di-
rected primarily at the spring and summer broods.

Mot —The adult moth expands about three-fourths an inch and is not
often observed about the trees. When at rest its wings are folded over the
back and the irregular gray and brown bands on the fore wings give it a gray-
ish-brown appearance. It becomes active about dark and deposits its eggs
mostly on the leaves surrounding fruit clusters, tho occasionally on the side of
fruits.

" Ec6.—The egg is a pearly-white, scale-like object which can be detected
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only after careful search. The eggs hatch in about a week, depending upon the
temperature.

Larva.—The young larva, like the egg is small and difficult to see with the
unaided eye. If hatched near fruit the larva in time may reach the fruit and
gain entrance. In time it makes its way to the core and later feeds on the
seeds and surrounding part of the apple. The larva at first is light but usually
takes on a more or less distinct pink color. It feeds for about one month and
when full fed is about three fourths an inch in length, On maturing the larva
leaves the fruit, spins a cocoon in some protected place, such as under the bark
of the tree and in time pupates.

Pura—The pupa is a small brownish object very similar to other related
species. It is about one-half an inch long and is found inside a small but rather
firm cocoon. In the summer it uswally remains in the pupa stage for from
about one week to ten days and then emerges as the adult.

The insect passes the winter in the larval stage in the cocoon protected
under the bark of the tree or about
apple boxes, pens or where apples
were stored for a time after picking.
The larvae pupate just before apples
begin to bloom and the adults emerge
soon after the blossoms drop. Eggs
are soon deposited and the first
young larvae begin to hatch about
two weeks after the blossons are all
off.

Those worms which gain access to
fruit become fullfed in about a
month, when they leave the fruit,
spin their cocoon and later emerge
as the summer brood moths. In
central Missouri these usually appear
on wing during the first ten days of
Fie. 23‘-—-Cndl.ing moth; stages of dvevel- July. However, they may be has-

oument vall Snjusy o-apuly (After Biler) tened or retarded in thier develop-

ment by temperature so each fruit
grower should determine the date of emergence of the summer brood
of moths in his own orchard. This he can do either by collect-
ing a few wormy apples in June, and putting them in a tight box or
other container where later the emerging of the moths can be observed or by
putting rag bands on a few trees under which the worms will collect to pupate,
and where the first emerging of adults can easily be determined. It is impor-
tant to know when the July or summer brood of moths emerge so as to prop-
erly time the July application of spray.

Where a third brood develops the moths emerge late in August and the
small worms may be found in the fruit at picking time in the falL In the
southern part of the state spring opens earlier and the pest has a longer breed-
ing season. This permits the pest to develop more broods and to do more
damage to the iruit.

During the present spring, summer and fall conditions in Missouri have
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Fic. 24.—Codling mcth. Apples at proper stage for applying calyx spray. (After Talbert)

Fic, 25 —Codling moth; Apples too far advanced for calyx spray. (After
Talbert)
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been somewhat abnormal and an unusually large number of worms appeared
late and the fall injury has been unusually severe, even in some sprayed or-
chards.

ConTtroL.—In the control of this pest we depend primarily on sprayingz.
Some relief comes from the proper disposal of wormy fruit and the attraction
of insectiverous birds to the orchard, but the real relief comes from a system-
atic use of insecticides. The spray schedule for apple is arranged first of all
to reach the codling moth, but the different applications are so timed and so
combined as to reach all the important fruit and foliage insects as well as
those fungi which also must be controlled. This schedule may include all or
part of the following applications, depending on conditions in the orchard.

DorMaNT Sprav.—This spray is needed only when San Jose scale is pres-
ent. It may be either a lime-sulphur solution or an oil emulsion as outlined
under the control of San Jose scale.

CrLusTer Spray.—This is given just before the blossoms open but after
the cluster buds separate. If plant lice, canker worms and apple scab are
also to be controlled, the spray solution should include one and a half gallons
lime sulphur solution, one pound powdered arsenate of lead or two pounds of
paste arsenate of lead and one-half pint of 40% nicotine sulphate to fifty gal-
lons of water.

CaLyx Spray.—This is given just after the most of the blossoms are off
and before the calyx ends of the young fruits close. It includes the same ma-
terials as the cluster spray, except, where the louse is under control, omit the
nicotine sulphate.

Curcurio or SEcoNp APPLE-woRM Spray.—Where curculio or apple blotch
are not important, repeat the calyx spray in about two weeks. Where curculio
is bad apply this spray in about one week after the calyx spray and repeat it
two or three weeks later. If apple blotch is present use 3-4-50 Bordeaux mix-
ture for the one and a half gallons of lime sulphur solution in this and the
following spray.

Local conditions will necessarily vary the time of application and the mix-
ture for this and the one or two additional sprays which it may be necessary
to apply in close succession. It is well for all fruit growers to keep this in
mind and consult with the spray specialists of the Colleze of Agriculture when
conditions are abnormal.

JurLy Seray.—This is applied just before the apple worms of the second
or summer brood hatch and begin to enter the fruit. It usually includes one
and a half gallons of lime sulphur solution and one pound powder or two
pounds paste arsenate of lead to fifty gallons of water. If blotch is present the
Bordeaux is used as the fungicide in place of the lime sulphur solution.

Where additional broods of the codling moth or where summer and
fall fruit diseases are destructive it may be necessary to put on additional ap-
plications and the College of Agriculture should be consulted regarding these.

Plum Curculio (Conotrachelus nemuphar).—This small snout beetle is
abundant thruout the state. It breeds primarily in plums and peaches but
often does serious damage to apples. It attacks apples both for feeding and
for ovipositing, but only a small percentage of the eggs deposited in apples suc-
ceed in maturing. The crescent gashes made by the adult beetle usually heal

over later tho often they serve as entrance places for the small apple worms and
for various fungi.



Bulletin No. 176. University of Missouri.
Anonymous. 1920.pdf Agricultural Experiment Station. 1-35.

NURSERY AND ORCHARD IxseEcT PESTS 23

The adult is about the size of a garden pea and is blotched with brown,
gray and black. It has a short, stout snout and rather distinct humps or bumps
on the back. It passes the winter in the adult stage in rubbish and other pro-
tection. In the spring about two weeks after apple blossoms fall or when wild-
goose plums are the size of the tip of ones small finger, the adult appears on the
fruit, cutting crescent gashes for egg laving or circular pits for feeding. When
these eggs hatch especially in stone fruits
the wvellowish white footless grub bores
down into the fruit to feed. It is the typi-
cal slightly curved worm found in plums
! which ripen prematurely and in wormy
4 peaches. The fullied worms in central
Missouri leave the iruit in about three
| weeks after the eggs are laid. These en-
ter the soil to pupate, and around the mid-
dle to the last of July they again emerge
as the adults. These may feed on fruit un-
Fic. 26—Plum Cureulio; adult til Fall and are usually responsible for

curculio, much enlarged. (After most of the plum cruculio injury to apples.

Stedimex) There is normally one brood a year, tho
often in unusual years as in 1920 larvae may be found feeding in peaches
as late as September.

Coxtror.—This pest can be controlled in part by poison sprays, and the
spray applied one week after the calyx spray is so timed as to reach the adults
while making the egg and feeding punctures soon after the fruit sets. It
should be remembered, however, that sprays are less effective for this pest than

— - —

Fic. 27.—Plum Curculio; apple showing typical crescent gashes made by plum curculio for
placing eggs. (After Talbert)

for the apple worm. For this reason the sprays should be supplemented by the |
practice of clean culture to destroy the overwintering adults, the prompt dis-
posal of wind-fall fruit with the enclosed worms and, where practical, shallow !
cultivation under stone fruit trees durinz July to destroy the soft, helpless rest-
ing stage of the pest. On small trees it is possible to jar the adults onto sheets,
when they begin to attack the fruit, and thereby destroy them. Since this spe-
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cies breeds largely in stone fruits, injury to apples can be greatly reduced if
peaches, plums and cherries are not planted in or near the apple orchard.

San Jose Scale.—As previously mentioned, the scale settles on the fruit
as well as on the foliage and the timber of the tree. The crop on scaly trees
may be practically ruined. Its market value is reduced and the quality of the
fruit is also injured. If remedial measures previously discussed are applied to
protect the tree the fruit will also be protected. The dormant spray is neces-
sary as the summer sprays are too weak to control the pest to any extent.

Plant Lice (Spp.).—When the plant lice are abundant on buds, foliage
and twigs at blooming time and soon thereafter the young fruit is also sure
to suffer. The lice sucking sap from the young fruits cause a dwarfing or com-
plete check in its normal growth: This reduces the yield as well as quality. If
necessary sprays to protect foliage and growth are applied, the fruit also will
be protected.

Lesser Apple Worm  (Enormonia prunivora) —This small caterpillar
somewhat resembles the real apple worm, tho it is smaller and usually of a
deeper pink color. It feeds just under the skin of the fruit producing a mined-
like effect. Its life cycle and feeding habits are quite similar to those of the
apple worm and the regular spray applications for the latter will control it as
well. For the past several years in Missouri this pest has been of comparatively
little importance.

Apple Curculio (Anthonomus quadrigibbus).—This snout beetle, may
become very destructive to apples, tho as a rule it is the work of the plum
curculio that causes most damage in Missouri. Its life cycle is similar to that of
the plum curculio except that it seems to enter hibernation quarters earlier and
thereby does less injury to the fruit by feeding in the summer and fall. It
makes a small circular opening in the surface of the fruit and hollows out below
in the flesh of the young apple a cylindrical egg cavity. The surrounding tissue
then hardens, causing a characteristic deformity of the fruit.

Conror,.—Spray applications help some as with the plum curculio but
they must be supplemented with clean orchard practices and prompt disposal
of infested windfall apples early in the season.

Other Fruit-feeding Caterpillars  (Spp.).—Some seasons green and
ripening apples are more or less injured by different i'caterpill::xrs. The green
fruit worms and the apple leaf-roller are often quite troublesome. They may
eat rounded holes in the fruit or irregular gashes about the stem or blossom
end. Where a regular system of summer sprays, including an arsenical, is ap-
plied year after year, these caterpillars do little damage.

INSECT PESTS OF THE PEAR

In Missouri the pear is attacked by only a few of the worst pear pests.
San Jose scale, codling moth, curculio, and blight are most commonly com-
plained of on pear. Pear slug may do considerable damage but pear psylla and
blister mite are seldom of serious consequences. The discussions on apple in-
sects covers also pear injury and a separate discussion is unnecessary here.

In the nursery do not grow pear trees near old blighted trees and do not
permit wild haws to stand in or near the pear blocks. Pear trees should be
carefully gone over so that all trees which may show the least signs of blight
are detected and thrown out.
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Pear Slug (Eriocampoides limacina).—This pest attacks the foliage of
pear and cherry often very badly. It is a small greenish, slimy worm similar
to the rose slug and related species. Often a dozen may feed on une leaf, con-
suming the surface layer, which causes the leaf to dry up. The pest develops
two broods a year, the adults of the first appearing in June while the adults
of the second appear in August. The first brood is most destructive.

The pest attacks the foliage of trees both in the nursery and in the orchard.
As a rule cherry is attacked more severely than pear.

Fic. 28.—Pear slug: e, Adult female sawfly; b, larva en-
larged; ¢, back view of same; d, injured leaves with
larvae, natural size. (After Marlatt)

ConTtroL.—Where the regular summer sprays are applied to bearing trees
the pest will be controlled. On nursery stock the pest can be controlled by
dusting or spraying with an arsenical.

INSECT PESTS OF THE PEACH

The peach in the nursery and orchard is not subject to as many pests as is
the apple, however, there are a number of important peach pests. Of these
the peach-tree borer, the San Jose scale, the plum curculio, the tarnished plant-
bug, the peach twig-borer, the shot-hole borer, and black peach aphis are usually
the most important,

Peach-tree Borer (Sanninoidea exitiosa) —This is a caterpillar borer
which, while especially important in the orchard, may at times attack older peach
stock in the nursery. Its presence is usually readily recognized by the appear-
ance of peach gum about the base of the tree. . The borer varies from a very
tiny whitish caterpillar to one an inch long and of a vellowish-white color. It
works between the bark and the wood from a few inches above the ground
usually to a few inches below ground. The adult moth resembles a wasp in
appearance and action. The male has transparent wings and the body steel-
blue in color with yellow on the tip while the female is larger, wings more
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completely covered with blue scales and the body is steel-blue with a distinct
orange band,

The pest passes the winter in the larval stage. In some cases the larva
may be very small while in other cases it may be almost mature. In the peach
belt of the Ozarks the moths begin emerging irom the more advanced over-
wintering larvae around the last of May but the heavy emergence and ezg
laying usually comes between the middle of June and the first of August.

CoxTroL.—The peach-tree borer is no exception to the rule that fruit tree
borers are difficult and expensive to control. Worming by hand and the use

Fic. 29 —Peach tree Borer: Crowns of peach trees showing borers and injury. (After
Chandler)

of repelling or protecting paints should always be supplemented by clean
culture and the removal of old worthless, borer-breeding peach trees and
snags. In the nursery do not hold over any old trees as breedingz places for
borers and keep the voung peach blocks as far as possible from old peach or
plum trees. Do not sell peach trees which show signs of being infested with
borers, unless they are fumigated.

Badly infested trees should be wormed in the fall and again late in May
before the moths begin to emerge. Dig away the dirt and gum and with a
knife blade locate and destroy the borers without injuring the tree more than
necessary. After the borers are removed in late May paint or spray the trunk
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and exposed roots with one part of lime-sulphur solution to ten parts of white
wash solution. If applied with a sprayer it should be made thinner than if
painted on. When dry, mound up about the trees. One pound of arsenate of
lead may be added to every ten gallons of the paint or wash.

San Jose Scale.—This pest and its control on peach is largely a duplication
of its work and control on apple. Peach nursery stock infested with or ex-
posed to the scale should be treated the same as apple stock.

Plum Curculio.—The life cvcle and habits of this pest have already been
discussed under apple insects. The pest breeds most abundantly in peaches and
plums and special effort should be made to prevent it from developing in these
fruits. Clean culture, destruction of wormy windfalls, jarring where practical
and shallow cultivation in July should be supplemented with the use of arseni-
cal sprays to poison the adults as suggested on apple. The peach foliage is
more easily burned than that of apple so greater care must be taken with mix-
ing and applying sprays to peaches. The fuzzy nature of the peach enables it
to hold the poison better than either apple or plum. Where curculio injures
peach the spray application given when most of the shucks or collars are off
the young fruit and the application given one week to ten days later are the
most effective applications. They should include about one pound powdered
or two pounds paste arsenate of lead to fifty gallons of the 8-8-50 seli-boiled
lime-sulphur solution. Do not use the ordinary commercial lime sulphur for
spraying peaches when in leaf as it injures foliage. As a dormant spray, how-
ever, it is all right for controlling San Jose scale.

Tarnished Plant-bug.—This pest has already been discussed more espe-
«ially as a pest of nursery stock. Peach nursery stock suffers more than other

Fic. J0.—Peach-twig Borer, showing larva, pupa and
injured peach bud. (After Marlatt)

Fic. 31.—Black Peach Aphis;
peach tree showing lice on roots
(After Smith)
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types tho pear, cherry, and apple may also suffer from the pest. In the bearing
orchard peach does not suffer much injury.

Peach Twig-borer (Anarsia lineatella). —This small caterpillar is often
very injurious to buds and new growth on both nursery and orchard trees.
Bearing trees are usually more seriously injured than younger trees. In the
summer and fall it is also often quite troublesome, working into the fruit around
the stem end or where fruit cracks. Late peaches suffer most.

It passes the winter as a young larva in a small chamber made in the bark
usunally at the fork of two small twigs. In the spring these larvae bore into
buds and tips of new growth often killing several buds before maturing. These
pupate in curled leaves or other protection and the small, dark-gray moth soon
emerges to lay eggs for the next generations. . The later generations work

. more in the fruit and less in the twigs.

ConTroL.—This pest is usually most abundant on neglected trees tho well
kept peach orchards may become seriously injured. The best means of reaching
the pest is to apply the lime sulphur spray in the spring just as the young
larvae are leaving their winter quarters. The spray may be applied, after the
buds begin to open but before the blossoms are open, with effective results on
the borer and yet not seriously injure the peach foliage.

Suor-HOLE BORER—This species has been discussed under the apple insects
and the same treatments recommended there will control the pest on peach
trees.

Black Peach Aphis (Aphis persicae-niger).—This louse has been re-
ported on peach in Missouri but thus far no serious injury has occurred. It
works on the roots and in the summcr some may come up on the leaves and
twigs. It resembles other plant lice in feeding habits by extracting sap. It is a
very dark-colored louse. :

ConrroL.—If nursery stock becomes infested it should be thoroughly fumi-

gated before being disposed of. In the orchard nicotine sulphate sprays are
effective where the louse appears above ground and tobacco dust is suggested
for the root form where injurious. Thus far this species has not done any
appreciable injury in the state.
—~ The most up-to-date peach orchards of the state usually receive clean cul-
ture which materially reduces the favorable conditions for various insects.
It is usually the neglected orchard where the above insects are most abundant
and injurious.

INSECT PESTS OF PLUM AND CHERRY

Plums and cherries are subject to about the same insects as peaches. The
San Jose scale attacks certain types of plum and sweet cherries very badly. The
plum curculio attacks the fruit of plums and cherries often completely destroy-
ing the crop. The peach-tree borer may also do some damage on both plum and
cherry. The peach terrapin scale also attacks plum. 7The plum louse and the
cherry louse are also injurious some seasons. The cherry scale often becomes
injurious.. The cherry maggot is seldom injurious to cherries in the state as
is also true of the apple maggot or railroad worm in apples. Where plum and
cherry are attacked by pests discussed under apple and peach insects simply
refer to recommendations given under those fruits.

Rusty Brown Plum Louse (Aphis setoriae).—This dark-brown louse
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is usually most injurious early in the season. It also attacks peach.. It attacks
the leaves and young growth. Where abundant one application of the regular
nicotine spray will control the pest. It is not often that sprays are necessary
_on nursery stock. ’

Cherry Louse (Myzus cerasi) —This pest is most severe on sweet
cherry trees in the nursery. Injury on bearing trees is usually slight. Prompt
applications of the nicotine spray or the dipping of the tips in the solution will
give relief.

Cherry Scale (Aspidiotus forbesi).~—This scale is found commonly on
both bearing cherry and apple in this state. Occasionally it seriously encrusts
cherry trees. It may also appear on young trees in the nursery, especially ap-
ples where the scions are taken from trees showing infestation. Nursery stock
showing any signs of this scale should be discarded. Bearing trees showing .
any serious infestation should be given one thorough application of lime sul-
phur as for San Jose scale. Apply it in the spring as growth starts.

Cherry Fruit-flies—Where injury from these result, it is the work of
the white maggot stage in the fruit. In the east these maggots do much dam-
age to cherries but in this state it is seldom that they are found in the fruit.
Where cherries are found to be wormy it is usually the work of the footless
grub of the plum curculio as discussed earlier under apple insects. The {fruit
flies feed on sweets for a time after emerging in the spring and later deposit
eggs in the green fruit. To control the pest therefore a small quantity of a
poisoned sweet syrup, consisting of four pounds arsenate of lead to one hundred
gallons of water sweetened with cheap molasses may be sprayed or sprinkled on
the cherry foliage at the time the flies are emerging. Some claim that one or
two applications, of two pounds of powdered arsenate of lead to fifty gallons
of water, to the foliage just as the flies are emerging gives results.

INSECT PESTS OF GRAPES

In this state the grape scale, leaf-hopper, various leaf feeding beetles and
caterpillars, fruit worm and curculio are the more troublesome pests on grape
in the nursery and vineyard. Unfortunately the grape is not grown as abun-
dantly in the states as it should be. However, as a consequence of this the
insect problem on grape is not so important a one with us as is the case in large
grape-growing sections of the country.

Grape Scale (Aspidiotus uvae).—Not infrequently in the vineyard this
small armored scale injures or kills grape vines outright. It works on the
canes more or less protected by the loose bark on the older growth. Where
injurious, it can be controlled by pruning and spraying, when the vines are
dormant, with lime sulphur solution diluted with eight parts of water as for
the San Jose scale. Where the loose bark is abundant tear it away before
spraying. In some cases San Jose scale, which is a close relative of the grape
scale attacks and destroys grape vines in this state. In the nursery grape
scale is of no serious consequence.

Grape Leaf-hopper (Typhlocyba comes) —This small yellow and red
marked leaf-hopper is common on grapes and related vines every year, seriously
injuring the foliage and thereby affecting the growth of the vines and the
crop. The nymphs and adults extract sap from the lower surface of the leaves
causing them to appear specked with white spots and where the injury is se-
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vere the leaves turn brown and drop prematurely. This is perhaps the most
common and most injurious pest of grapes in this state.

The pest passes the winter in the adult winged stage in rubbish in the vine-
vard or nearby along fences or where dry grass, leaves or other protection is
found. Early in the spring the adults may extract sap from- other plants until
the grape foliage develops when they attack it and lay their eggs in the lower
surface of the leaves. Virginia creeper on buildings is also similarly attacked.
In Missouri several generations are developed each year, the pest becoming
more abundant and injurious toward fall.

Conrtror.—Clean culture in and near the vineyard especially in the winter
to destroy the overwintering adults is the first practical treatment to apply.
When the pest is abundant spray with nicotine sulphate using one-half pint to
fifty gallons of water when the early brood of nymphs begins to appear on the
"lower surface of the leaves. Use a penetrating mist spray and make sure that
the lower surface of the leaves are thoroughly sprayed. If not entirely effec-
tive repeat it later for succeeding generations of nymphs. It is not effective in
killing the winged adult. Sticky shields have now largely given way to sprays.
In the nursery the pest can be very effectively controlled with the nicotine
spray.

Leaf-feeding Beetles and Caterpillars (Spp.).—In Missouri, the rose
chafer and the grape-vine flea-beetle are the two most important beetles attack-
ing grape foliage. . The grape root-worm and the adult leaf-feeding beetle is
present but thus far has done no appreciable injury. Of the caterpillars, the
leaf-folder, the eight-spotted forester, and the plume-moth are most commonly
found injuring the foliage of grape. A number of other species feed on grape
but only rarely destroy much foliage. In the nursery the leaf-roller is usually
the only species that requires attention,

ConTrROL.—Where the foliage of grape is being injured by chewing insects
one or more applications of an arsenical spray will usually destroy the pest and
save the foliage and fruit. In case of the rose-chafer poison sprays are less
effective. For this pest use three pounds of powdered arsenate of lead and
two quarts of a cheap grade of molasses to fifty gallons of water. The molas-
ses hides the taste of the poison and the stronger spray will kill many of the
beetles. However, one should supplement the sprays with hand work as the
foliage may be badly damaged in a few hours in case of a severe outbreak.
Where sprays are to be applied do not wait until the leaves are folded or until
the pest has done serious damage. On a few vines hand work will prove en-
tirely effective.

Grape-berry Moth (Polychrosis viteana) —This small caterpillar is
more or less injurious every year on the fruit. . It is to the grape what the
codling moth is to apple. There are normally two generations a year. The
winter is passed in the pupa stage on the grape leaves. The adults emerge and
lay eggs so that the young worms are ready to begin feeding on the young set-
ting fruits. These mature and the second generation of worms work on and
in the fruit toward ripening time.

The caterpillar varies in color from greenish-brown to purple and when
full fed is nearly one-half an inch long. The adult is smaller and darker than
tho somewhat resembling the codling-moth in general wing markings. The
presence of the pest on grape is easily detected by the reddish blotches on
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unripe fruits and the small worm feeding inside the fruit or where two {fruits
touch.

ControL.—Where this pest is injurious an arsenical spray, combined with
Bordeaux mixture for grape diseases, should be applied just after the blos-
soms are off and young fruits begin to set well. It is well to repeat this in 10
days and where injury is especially severe spray again early in July just as the
worms of the second generation begin to hatch and attack the {fruit. One
pound of powdered arsenate of lead in fifty gallons of 4-5-50 Bordeaux should
be used.

Supplement the sprays each year by gathering and burning or plowing
under all grape leaves in the late fall.

Grape Curculio (Craponius inaequalis).—This small snout beetle is
often very injurious to the fruit, especially in the southern part of the state.
There is one main generation each year. The beetles begin making egg punc-
tures after the fruits are about half grown and may continue until the earlier
varieties ripen. The adult feeds to some extent on the foliage and where
arsenical sprays are applied at regular intervals to keep poison on the foliage
the pest can be successfully controlled. The adults pass the winter in rubbish,
so clean culture in and near the vineyard during the fall and winter will reduce
the number of adults that appear in the vineyard the next summer. The sec-
ond spray for the grape-berry worm will help materially with the curculio.

In Missouri our larger nurserymen grow comparatively little of their grape
stock so that the nurserymen’s problem of handling insect pests on grape stock
is a comparatively small one as compared with other tvpes of nursery stock.

INSECT PESTS OF GOOSEBERRY AND CURRANT

Only three insects are of special importance on gooseberries or currants in
Missouri. The San Jose scale is often found on currants and the imported
currant worm and currant louse are to be met with every year. The various
other insects reported as attacking the stems, foliage and fruit have in the past
been of little importance in this state. )

San Jose Scale.—In the nursery and in the garden currants may become
infested with the scale and it soon proves fatal to the bushes. Dormant sprays
as on fruit trees will control it. Infested plants in the nursery should be
promptly destroyed.

Imported Currant Worm (Pteronus ribesii) ~—~Every spring as soon as
the leaves of gooseberry and currant are out the dark wasp-like adult appears
to place her eggs in the veins of the leaves. The pest passes the winter in the
cocoon usually as the larva and the adults appear early. The eggs hatch in
about ten days and the young worms begin to eat holes in the leaves usually
down in the center of the bush where they are less easily seen. As the worms
increase in size they devour all edible parts of the leaves often leaving the bare
stems with partly developed fruits and leaf stem. The common green and
black spotted worms are familiar to all who grow currants and gooseberries.
When full grown the larvae are three-fourths an inch long and spin a small oval
cocoon near the ground or under rubbish on the ground. A second and even
a third generation is said to develop but in this state the only damage done is
due to the work of the spring brood of larvae.

ConTroL—This pest is easily controlled. Dust or spray with arsenate of
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lead as soon as the foliage is well out and no damage will be done by this pest.
Too often one waits until the worms show up and by that time usually con-
siderable damage has already been done.

" Currant Louse (Myzus ribis).—This louse in recent years has done
considerable injury to foliage especially of currant in this state. Its presence
is easily detected by the appearance of reddish blotching on the surface of in-
fested leaves. Where the lice are feeding on the lower surface of the leaves
they cause an upward projection of the surface of the leaves or a pocket-like
formation. Except in severe cases the leaves do not crumple up or develop
knot-like formations. On currants the lice appear shortly before the fruits
begin to ripen in this state.

ConNTROL—As with other plant lice one or two thorough applications of
nicotine sulphate will give relief. If a sprayer is not at hand double the strength
of the nicotine solution and apply it to the lower surface of the leaves with a
wisp of grass or dip the infested shoots where they are not bearing fruit,

Here again much of the gooseberry and currant stock used in Missouri is
propagated in the east and north. The Federal regulations affect the move-
ment of currants from state to state, since it may carry the white pine blister-
rust. These regulations are given in full in Missouri Agricultural Experiment
Station Circular No. 99.

INSECT PESTS OF BLACKBERRIES AND RASPBERRIES

In Missouri the red spiders, which are not true insects, and the snowy tree-
cricket are the only pests that attract special attention on blackberries and
raspberries. The rose scale may at times do some injury. The nurserymen,
however, are also interested in the two important plant diseases, namely, anth-
rachnose and blackberry rust, since both these can be spread on nursery-grown
plants and both are classed as dangerously injurious diseases by the various
state nursery inspection departments.

Red Spiders.—The common red spiders are very small mites related
to common spiders and to the scab or mange mites of live stock. When they
cause trouble on blackberries or raspberries, it is due to favorable, dry, hot,
climatic conditions. In a normal summer in this state no injury results but
in dry summers these crops often suffer severely. The red spider spins some
silk as protection and usually feeds on the lower surface of the leaf. The
epidermis is broken and the liquid content of the leaf cells is consumed re-
sulting in a yellowing of the leaf in spots and eventually its complete drying up.

ConrroL.—Where mites cause trouble and a liberal supply of water can
not be applied to the affected patch, dust with powdered sulphur when the dew
is on.

Snowy Tree-cricket (Oecanthus nmigricornis).—This small active white
cricket is common in the state and at times may do considerable damage to
the young raspberry canes that are to produce fruit the following summer.
However, it is of much less importance with us than various reports show it
to be in other parts of the country. Where injury results it is due to the
work of the female in placing her eggs in the canes. This results in a splitting
and dying of many canes where extensive oviposition occurs. The eggs are
deposited in the fall, they hatch the following spring and the nymphs feed all
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summer on the foliage of different plants before maturing to deposit eggs for
the following year's crop of young.

ConTrOL.—Where this pest is troublesome remove and burn injured canes
containing the overwintering egzs. Also practice clean culture in and near
the patch thruout the year.

INSECT PESTS OF STRAWBERRIES

In this state strawberries may be attacked by a large number of insects
and diseases but the root louse, leaf-roller, slugs, weevil, crown-borer, tarnished
plant bug and white grubs are the most important. Some years the leaf-roller
may practically ruin the crop over the important strawberry belt of the states.
To nurserymen, the louse, leaf-roller and the leaf-spot disease are of special
importance, since they may be spread on the young plants.

Root Louse (Aphis forbesi) —This louse has been reported as injuring
strawberry fields in the state but it has not shown up in any of the fields where

Fic. 32.—Strawberry ILeaf-roller; strawberry leaf showing leaflet
folded by pest

plants have been grown for distribution. In the early part of the season the
lice hatching from overwintering eggs on the foliage feed by extracting sap
from the young growth but later ants carry them underground where they
feed on the root system. Where the lice cause trouble in strawberry patches
care should be taken not to spread infestation on plants shipped to growers.
Dip plants in nicotine solution before setting in the spring and spray infested
patches after the overwintering eggs hatch and before lice are carried to the
roots by ants. Also destroy old strawberry beds as they may serve as breeding
places for lice and other pests of strawberry.

Leaf-roller (Ancylis comptana) —This small active caterpillar has been
the most destructive pests of this crop in recent years in the state. It may also
attack raspberries and blackberries. The insect is multiple brooded, having
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probably four broods a year in the southern counties of the state. However,
the biz damage comes before and at picking time. The winter is passed ap-
parently largely in the larval stage. The moth expands slightly more than one
half an inch and when seen on wing has a brownish appearance, the fore wings
being also marked with lighter and darker streaks. The strawberry grower
readily detects these in the patch and speaks of them as brownish moths or
millers. :

CoNTrOL.—Arsenical sprays are effective if applied at the right time. Watch
for the appearance of the moths early in the spring usually the latter half of
April in the southern strawberry belt, and spray promptly with two pounds of
arsenate of lead powder to fifty gallons of water. The plan is to poison the
voung worms before they have folded over the two halves of the leaflets as
protection while feeding. If this early spray is not effective repeat it after
the crop is off and the next broods of moths appear in the patch. Some prac-
tice mowing and burning over patches after the crop is off. Where this is done
it should be so timed as to catch the pest in the pupa stage about the last week
in July in southwest Missouri. Destroy old abandoned patches and volunteer
plants.

Strawberry Slugs.—Two species of slugs are reported on strawberries,
tho the black-marked species (E. maculata)
is the more important in this state. It is
the larva of a sawily related to the im-
ported currant-worm. The larvae begins
to attack the foliage when the crop of ber-
ries is about half developed. One thorough
application of two pounds of arsenmate of
lead powder to fifty gallons of water at
that time will usually end the trouble.
Fic. 32.—Strawberry Slug; Adult This spray and the one for leaf-roller may

wanch shluged be combined where both pests are at work
. on a patch.

Strawberry Weevil (Anthonomus signatus).—This pest does not do
much damage in this state tho some complain of it. Where present it cuts the
stems of blossoms after the egg is deposited in the blossom bud.

ControL.—Clean culture in and about the patch with the setting of new
patches often and the plowing under of old patches will usually control this
pest. It attacks only the staminate varieties but commercial growers select
commercial varieties, be they varieties subject to attack or those immune to
attack.

Tarnished Plant-bug.—This plant-bug breeds in the strawberry patches
and the overwintering adults often do serious damage to the crop. They at-
tack the blossom buds and young fruits causing them to be imperfect or as the
grower terms it “buttoning” of the fruit.

ConTroL.—Clean culture in and near the patch during the winter as well
as the summer will reduce the number of adults to pass the winter in the patch
or nearby and thus reduce early spring injury. Systematic driving of the pest
with the wind early in the spring is suggested also as a means of lessening the _‘
injury to strawberries the same as in case of budded nursery stock Sprays
and hand gathering is impractical in the commercial field.
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Crown Borer (Txyloderma fragoriae) —This beetle breeds abundantly in
the crowns of older plants doing considerable damage. New plantings and fields
reset often do not suffer. Keep down volunteer plants and plow under aban-
doned patches. The beetles are unable to fly, so new fields should be set at
some distance irom old ones using only young plants. Those distributing
plants should sell only the young plants which are not infested.

White Grubs (Lachnosterna spp.).—In recent years numerous complaints
of white grubs have come from strawberry growers. They attack the roots,
weakening or killing the plants. Often where sod is plowed under and straw-
berries planted in the ground serious injury may result. Where old fields are
not abandoned and new ones set often enough the brown June beetles, the adults
of the white grubs, may visit strawberry fields and deposit their eggs thus
_starting an infestation. Some species of white grubs may feed as grubs for
two or three seasons.

CoNTrROL.—Set new fields on uninfested, cultivated soil and replant often
enough to prevent this pest becoming abundant and injurious to the crop.

In this report no effort has been made to discuss all the thousands of in-
sects which may attack the various fruits. Only those, which for the past
ten or twenty years have been of most serious injury to nursery stock and the
bearing fruit crops, have been included. Fruit growers and nurserymen, there-
fore, who have trouble with species not discussed herein, should communicate
with the Agricultural Experiment Station, Columbia, Missouri and the pest
will be investigated, if a new important one, or information on its control
promptly given. Investigations are now being made of a number of the pests
discussed herein and when completed the results of these studies will appear in
full in future station publications.





