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N ursery and Orchard Insect Pests
Since the establishment of the Plant Inspection Service by the Legislature
in 1913 the work of control of nursery and orchard insects has been given
special attention. The San Jose scale, which since the early 90's has been responsible for much of the loss and damage to the fruit industry of Missouri,
was taken in hand first of all. Remarkable results have already been secured
in eliminating this pest from the nurseries of the state as well as from the important orchard centers. The various other less well-known insects and plant
diseases have also received attention.
Except for certain pests of the fruit itself, practically every pest that is
of importance in the nursery on the young trees, also attacks the older bearing
trees in the orchard. For this reason it has seemed advisable in this report to
deal with the various pests and their control both in the orchard and in the
nursery. For the same reason it is of vital importance that the Plant Inspection
Service be maintained and that adequate provisions be made to effectively protect Horticulture and Agriculture against future losses from insects and plant
diseases. The problems of the fruit grower and nurseryman, in this respect, are
identical, and to make the work most effective we must continue to have close
cooperation between them. A neglected orchard will endanger a neighboring
nursery as well as increase the difficulties of nearby fruit growers.
In this report the pests of apple, peach and other fruits will be taken up
separately. Where a pest is of importance bOTh in the orchard and nursery
it will be so considered.

INSECT PESTS OF THE APPLE
Apple insects may be conveniently discussed as those of the roots, trunk
and limbs, foliage and fruit. This method makes it easy for a fruit grower or
nurseryman quickly to analyze his trouble.
Apple Root Insects

In Missouri there is only one insect of importance on the roots of apple
trees. This is the Root Louse or Wooly Aphis, (Schizoneura lanigera). It is
quite generally distributed thruout the state, breeding commonly on apple, haw,
crab, and on elm foliage. It is a small reddish-brown louse which usually
keeps its body covered with a white cottony secretion. It feeds by extracting
sap from the roots and bark thru a piercing beak. On the roots this causes
swellings to form and on the trunk and limbs slight depressions.
CONTRoL.-In the nursery it helps to grow apple trees in fields which were
formerly used for cultivated crops, and well isolated from old orchards, neglected apple trees, haws, crabs and elms. Also make sure that roots and scions
are free from infestation when the grafts are made. Apple trees showing the
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preSC'nce of lice should not be dispoSC'd of until properly tre.ted. Such trees
may be fumipted with h)'drocranic acid ps as recommended for S.n Jose sule
gr the roots dipped in it solution cont.ining one part of 40 per cent nicotine
sulphale to 500 parts of wuer. One and two-)'ear apples are less likely to be
infested than older trees.
In the orchard make sure thu the young trees when planted are free from
lice, Use land that is nOI newly cleared but which has been l;I1ltivated for
several years. I f possible do not h.ve old worthless apple trees, ha.....s itnd
elms too neitr the young orchard. For the first few years after setting out the
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young orchard scatter tobacco stems or tobacco dust about the base of the
young trees and work it into the soil. On the large bearing trees this may
also be done but it is especially important to young trees free from the louse.
Insect Pests of the Trunk and Limbs
In this group are included some of the most vital pests of apple; such as
the borers and scale insects.
Round-headed Borer (Saperda candida).-This pest works just at the
surface of the ground, throwing out of its tunnel sawdust-like cuttings. It is
worse on neglected bearing trees in the orchard but also at times may appear
on older apple trees in the nursery. It requires three years to complete its development from egg to adult. When full fed the fleshy, whitish grub or borer is
an inch long and as large around as a pencil. The tunneling and girdling work
weakens the tree and permits rot to set in.
CONTRoL.-In the .nursery make sure that nearby old trees are not serving
as breeding places causing infestation on the nursery trees. Also avoid ;;arrying over scion trees or other unused trees until they become sources I) t in festation.
In the orchard cultivate about the trunks of the trees to keep down grass
and other rubbish as it seems to attract or protect the pest. AI!;() go over the
trees in the fall and in the spring and carefully dig out, or destroy with a wire,
borers where present. During the early summer months keep the base of the
trunks painted with whitewash to which enough lime-sulphur solution is added
to give a distinct odor. In Arkansas asphalt paint applied, at the temperature
of about 115 degrees Centigrade, to trees four years old or older gave good
results. Where possible it is cheaper and better to prevent infestation thru
proper orchard management than to clean up the orchard once the trees are
infested.
Flat-headed Borer (Chrysobothris femorata).-This pest is smaller than
the round-headed borer and confines its work to the bark and growing layer of
trunk and limbs. It is common on nursery trees and also in orchards. As a
rule it works where mechanical injury, sun scald or canker is at work on a
tree. The grub or borer is whitish in color and has the segments of the thorax
expanded so as to appear to have an enlarged head which gives it its common
name. It completes its life cycle in one year. It is not confined to the apple
tree, which makes it all the more difficult to control.
CONTRoL.-During the early part of summer examine trees for signs of
injury on trunk or larger limbs. If present carefully remove borers, disinfect
wounds and paint over patches. As a precaution keep nursery and orchard as
far from woods as possible and eliminate old worthless apple trees as well as
haws and other trees from the vicinity of the orchard.
Shot-hole Borer (Scolytlls rugulosus).-This small beetle and its tiny
grub may attack all kinds of fruit trees and other trees. ·It is most important
in the orchard but on weakened nursery trees it may also appear. The female
beetle makes a tunnel between the bark and wood and lays eggs along either side
of this. In time the small borers extend their work, often girdling limbs or the
trunks of small trees, causing weakening or death of such trees. As a rule it
is a weakened tree that is most likely to suffer inj ury.
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C():O;TloL.-Since the pest thrives best in we.k or d)'ing trees or limbs, keep
all orchard prunings removed from the orchard. In the nursery .void the use
of left-over tr~s for filling dr.",·s .nd the like alongside the growing stock.
Remove .nd burn trees which are too scriously injured by the pest to be nved.
In the orchard promptly prune out affected limbs and destroy them. The
regular summer spr.)·s with usenate of lead and lime·sulphur for fruit insttts
wilt tend to repdl this pest where spraying is Ihoroly done.
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S"n Jose Scale (Aspidiotlls p.rr"idosMs).-This imported scale insecl
is the moS! notorious one that "'tacks fruit trees. It came from the Orient
some thirty years ago and has been in this state for about twcnty-five years.
It had much to do with the est.blishment of Stale and Federal Plant Inspection Services and hastened the day when regular orchard spraying was ab~
hltdy necessary. In thirt>· >'cars it has destroyed thousands of orchards an"
has cost nurserymen millions of dollars.
It is a sap-sucking inse<:t which secretes O\'er its back a protecting scale or
armor. The female gives birth to the young and in a day or two thcy insert
their ~alc, begin to extract sap and to secrete the protecting armor. The fe·
males never move from the point where they begin to feed, tho later the males
emerge as small two-winged insects. In from thirty to forty days the insect
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matures, so there are a number of gener;ations maturing between spring and
fall, The pest passes the .... inter as a half-grown n)'mph in the so-called black
stage.
COS-TROL.-Since the pest may be spread readily in the )'oung nymph stage
from orchard to orch;ud or to nurser)' stock b)' birds or other means, the
State Plant Inspection Service has done all in its power to eliminate the pest
from orchards and other grounds in the vicinity of the nurseries, This clean
up work has now largely remo\ed the immediate d.4nger to the regular nurseries. Under csp«ially favorable seasons, howe\'er, the pest may multipl)' and
spread more lhan usual, requiring special effort in the way of clean-up work.
In the orchard one or two regul<lr dormant sprays will so reduce it lhat it is
then easily kept in control. Xo one hopes to absolutely exterminate it once it

.,,,J

FIC. 1._San 10K Snlc; blolsom
of "ppl., cnl".red
Ihowinll' k"le infu,,,tion

llia-htly

becomes well established. For the dormant spray use the regular concentrated
lillie sulphur solution which gives <I Buume<lU re<lding on the hydrometer of
30° to 33°, at the rate of OtiC gallon in eight gaJlotls of water, Some prefer
miscible oils an,1 when used they should be mixed at the rate of one gallon
of oil to tweh'e pllons of w<ller. Some report good TCsuhs with dry lime
sulphur used at lhe r<lte of <lUOUI I pound to 4 pilons of water, Howe\'er,
the writer's experience leads him to believe th.u in their present form the
brands of dry lime sulphur will nOI control this pest as effectively as the better
brands of lime sulphur solution.
A b<ldly iniested olchard should receive one <l.ppIiution in November or
D«ember <lnd a second one just <IS the buds swell in the spring. Where the
infestation is light the spring application is sufficient Select a warm day when
there is little or no breeze. Use plenty of prC!sure atld a nozzle thro.....ing a
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reasonably fine spr.y, yet one which will penetrate into protected places. The
spray solution kills by contact so uch scale must be touched. Spray thoroughly
therefore and be sure the tips of all twigs .re thoroughly coated.
Spray all
the way thru the tree from all angles. Blotching of fruit is often the first
signs of infestation the grower observes. However, other insttts may cause
blotches on fruit so this is not always a sign th.t the scale is present. In use
of doubt send twigs .lId blotched fruit to the Agricultural Experiment Station
for examination.
In the nursery the use of dormant sprays is not sufficient to insure against
the possibility of spread of scale on nursery stock. Dormant sprays may con-

PH:. B.-San 10K Scale.

Spray;nr infuted peach Ot"chard, UI;nr .......11 b;orrcl outfit

trol the pest but it is humanly impossible to hit and kill every individual. For
this reason inspection laws require the destruction of \'isibly infested trees and
the fumigation or dipping of all other susceptible trtts or shrubs before distributing them. For fumigation use an air-tight room and hydrocyanic acid
gas. Subject the trees to the gas for from forty to sixty minutes, The gas
is made by using one ounce of potassium cyanide 9S'J'o or sodium C)'anide 130%,
one ounce of commercial sulphuric acid, and two or three ounces of water for
e.ch olle hundred cubic rttt of sp.ce, I f the stock is dipped, • miscible oil
diluted with twelve parts of water has given best results. In sl'ite of the most
careful .....ork of inspection and treating of nursery stock there is the chance
that 50IIle scale may escape, resulting in infestation in the orch.rd where trees
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are planted. However, it should be remembered that in recent years most
new infestations in orchards come from other infested orchards in the vicinity
rather than on the young trees from the nursery.
While the scale has done much injury to fruit growing it is now possible to
control it very effectively and in good orchard management it is no longer
feared as a dangerous scourge. The above discussion of the pest on apple holds
true for other tree fruits as well.
Other Scale Insects.-The oyster shell scale, the scurfy scale and the
Forbes scale are also at times common on apple trees in the nursery and in the
orchard. Neither of these, however, are likely to cause serious injury to bearing trees. In the nursery, on the other hand, they are undesirable and at times
decidedly injurious. The scurfy scale has a light-colored flaky, armor, the
oyster shell has a dark oyster-shell-shaped armor and the Forbes a circular
armor with a shiny orange-colored center or exuvae.
CONTRoL.-ln the propagation of nursery stock select scions free from
scales. Where nursery stock shows infestation do not use it in filling orders.
To most fruit growers a scale is a scale and a nurseryman does not want the
name of distributing scale infested stock. Dipping nursery stock in a miscible
oil or fumigating with hydrocyanic acid gas will prevent the possibility of
spread of these scales on the stock. In the orchard where these scales are
troublesome a dormant spray as for the San Jose scale is helpful, especially for
the Forbes scale and spring application's of contact sprays as for plant lice, just
when the young scales are crawling is very effective in controlling the scurfy
and oyster-shell scales, since they pass the winter in the egg stage.
Buffalo Tree-hopper (C eresa bubalus) .-In old neglected orchards the
bark of small limbs and twigs is often found to be badly pitted and roughened.
This is caused by this small insect. In the fall, by means of a small drill or
ovipositor, the female places her eggs under the bark and this causes small scars
on the bark. The injury is similar to the work of the Cicada, tho the punct~res
do not go beyond the bark These eggs hatch in the spring and the young
nymphs soon leave the twigs and feed on the sap of herbaceous plants, grass
and the like about the orchard. The only damage done is due to the egg laying and in severe cases it may be considerable. Certain varieties suffer more
than others.
In the nursery this injury is usually slight, tho it may be quite noticeable
especially on scion trees in places where surrounding conditions are favorable
for breeding.
CONTRoL.-Where this pest is abundant clean culture in the orchard and
surrounding fiel.ds will help to check the pest and its injury. Repeated mowing
of grass and weeds in the orchard will help where cultivation is not advisable.
Periodical Cicada (Tibicen septendecim).- This peculiar insect, as is well
known, reappears at definite intervals in the form of broods. One form reappears every thirteen years and the second every seventeen years. In Missouri several broods appear, tho only the two heavy 13-year broods are of special
importance. One of these appeared in the spring of 1920 and will next appear
in the spring of 1933. The second appeared last in the spring of 1911 and will
next appear in the spring of 1924. These two broods are sufficiently heavy and
widely distributed as to cause a certain amount of damage to the fruit-bearing
twigs of apples and other fruits over most of the state. This is especially true
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if orchards and nurseries are near timber land. In Ihis caSe again the damage done is entirely due to injury cau~d
by the splining of Ihe twigs for placing
the eggs. Ko injury is done by the insect feeding on the trets.
Newly planted orchards and nursery
stock suffer mosl. On bearing trets it
simply stn'es as extra twig prunning and
no serious damage results.
CoSTROL.-There is no very drective
treatment to check injury once the adult
insecis arrive in the orchard or nur~ry.
Systematic driving will help to somt exlent. As a precaution one can determine in advance when the next brood will
appear and if a young orchard is to be
started select land thai has been in culti"ation for more than se"~t~n years if
possible and select an orchard site as f:u
as possible from timber. This will insure
Ihe least possible number of Ckadas in
the orchard later when the peSI appears.
Insect Pests of Apple Foliage
This includes a very large group of
caterpillars, grasshoppers, plant lice, le;r.fhoppers, plant bugs and other more or
less destruClive foliage pests. \Vhere aplicatioos of sprays are recommended Ihey
PIC:. 9.-I'~riod;cal
Cicada;
timbo
are included in the regular spray scheI"tit b7 fem.. ~e Cicada fOl" "lad".
dule gi,e in connection ....ith the control of
~III (After Riley)
the codling moth on page 22.
Canker Worms (AfSOl'lii/a I'Ollll'laria a/ld Po/cocri/a 'VI'YllOlo).-There
are twO species of canker worms, the fall ;l.IId spring canker worms. The first
appears as the adult in the fall and la)'s eJgs while the latter appears in the
spring. The female moth is wingless. The caterpillars are common darkcolored, span worms and do their destructive work just before, during and
following apple blooming time. They often completely destroy the foliage and
crop of fruit. There is one generation of Ihe pest a year. The caterpillars
when fun fed lean~ the tr~s and pupate in the soil or rubbish. Here they
nmain until late fall or early spring, depending on the species.
CosTaoL.-The pest is controlled effectively by spra)'ing with an arsenical
just before the blossoms open, or on isolated trees banding with tangle foot, or
screen-wire calles is effective since the females are wingless and must climb up
the trees to deposit eggs. Occasionally these caterpillars may do some damage
to nursery stock and when ther do appl)' arsenical sprays promptly.
Bagworms (Tltridop/tryx tpJltrmtrlltlormiJ).-This p«uliar caler-
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pillar, while not primarily a pest of the orchard and nursery, is often a very
lToublesome and destructive pest in the nursery or orchnd. It passes the winter
in the egg stage in the larger bags suspended from twip. In the spring the
eggs hatch and they hfogin feeding soon after trees come into foliage. Each
caterpillar makes for itself a bag or case as a protection and later it pupates in
this. Where :<>.bundant it will strip apple trees of their foliage. The adult male
moth develops wings, while the female remains within her protecting case
where late in the fall she deposits her eggs.
CONTWL.- The calp' spray for the codling moth will also control this
pest. In the nursery spray early in the spring 50 as to poison the young worms.
Hand picking of the bags in the fall after the foliage is off will also help con-

Flc. 12.-App1...t•..., L".d·roU..r; two
J..n'ae .filMI,. e ..1.'led (After
Stt<!nI"..)

PIC;.. U ..-App1..·t•..., L".d-roller; pupa
a/ilbt!,. en1.... ed (After Sted"'..... )
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trol the pest. It .. lIacks .'arious eH'rgreens, shades and ornamental shrubs
worse, as a rule, than apple trets.
Leaf_roller (Archips argyrospila).-This small caterpillar is often very
destructi.'e to foliage of nursery tr~es and occasionally to bearing apple trees.
It may ha\'e thr!;'e or four broods a )'ear in this state and when abundant the
small )·ello.,.-ish millers are conspituous about lhe nursery or orchard tn~es_
The small active caterpillars roll or fold the leaves on which the)' feed. It may
also feed to some extent on the fruit, especially around the blossom or stem
end or where two fruits touch.
CONTItOL.-In the nursery arsenical sprays applied just as Ihe broods of
)'oung worms begin their work has proven entirely effective in one of the larger
nurseries in the stale. The de\'elopment of the pest should be carduly followed and the sprilY applied before the young worms fold or curl the leaves
100 much. In Ihe orchard Ihe regular summer applicalions of poison sprays, will
control any ordinary outbreak of the pest. The pest passes Ihe winler in the
egg stage. The eggs are deposited on limbs or twigs in small circular light
patches. Some ha\'e used oil emulsion sprays to deslroy the winler eigs with
fair results while olhers find Ihem ineffective.
Leaf-crumpler (.4,fiuo/a jlldigelld/a).-The leaf-crumpler is one of the
most common foliage feeding calerpillars on young trees in the orchard or
nursery. The calerpillar is a small reddish or brownish colored caterpillar
whith pn~p;lres, and lives wilhin, a
slender, coiled case. The case is
usually attached 10 a twig and hilS
~'f'
;<'"
one or more leaves attached to it. It
,
passes Ihe winler as a half grown cat.
erpillar and lransforms to the adult
early the nexl summer. It feeds on
the foliage of other trees, fruits and
haws.

"

CONTIIOL.-It is most abundant
on small lrees and in the fall or winler when the leaves :are off the trees
it is an easy mailer to see and remove by hand the winter cases conlaining the small c:aterpitlars. An
arsenical spray applied soon :after
the foliage :appears in the sprillg is
also effecti\·e. In Ihe nursery Ihis is
the most practical remedy. In the
bearing orchard the regular summer
Flc. 1S.-Luf·n"ml'lu: ., Tube .i,h laTTa
arsenic:al spr:ays control this as well
head 'l'ot,,,dinr: It, clull.r of !"bel: t,
:as other common foliage-feeding
head of larva, enla,~.d: d, moth, enlaT~.d
calerpillars.
Leaf-miners (S1'l'.).-There are a number of small caterpill:ars which
li\'e and develop wilhin the cellub.r Slructure of the led. The serpentine,
blotch, trumpet and tentiform leaf~miners arc the most common ones found
in the foliage of apple Irees. Besides these the pistal and cigar ease-bearers :and
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the ribbed cocoon makers are also common some seasons. In this state these
small caterpillars do not often cause serious damage. In 1911 and 1912 the
unspotted tentiform leaf-miner was very abundant and injured foliage seriously
tho fortunately it becomes most abundant late in the fall after the crop and
most of the growth has been matured. In the nursery where apple trees are
dug and sold as one, two or three-year trees, these caterpillars do no serious
damage. In the bearing orchard the regular arsenical sprays for fruit pests
help some and natural parasites also help to prevent serious damage. As a
rule, therefore, special treatments are unnecessary.
Other Foliage Caterpillars.-Besides the foregoing foliage caterpillars
there are a number of very common species in the nursery and orchard which
some seasons may attract much attention but which as a rule do not require
special treatment. The yellow-necked and red-humped apple worms, the fall
web-worm, apple tent-caterpillar and white-marked tussock moth are the
more common caterpillars in this group. Every year we have some of these
present but the amount of foliage they consume is usually not sufficient to warrant spraying or applying other treatments.
CONTRoL.-I!1 the bearing orchard the regular arsenical sprays are entirely
effective. In the nursery or when injurious on young orchard trees the worms
may be collected by hand or shaken off and crushed under foot or an application of an arsenical spray may be made just as the worms begin to attack the
foliage.
Grasshoppers (Spp.).-During seasons of heavy grasshopper infestation,
orchard and nursery trees are sure to suffer where the grasshoppers are permitted to migrate from adjoining pastures, meadows or other crops. There
are three common species of grasshoppers which do this damage, the red-legged,
differential and two-lived. Where injury occurs it i's usually soon after hay
harvest. The foliage is often completely devoured and serious injury may
result where the hungry grasshoppers attempt to appease their appetites further
by gnawing the bark from the twigs and even the trunks of small trees.
CONTRoL.-Where grasshoppers are abundant on crops near the orchard
or nursery one should take precautions early in the summer to prevent trouble
later. Poison bran bait sown broadcast in infested meadows and other crops
when the hoppers are yet small will rid the community of the pest. Poison bran
bait is prepared by mixing dry 50 pounds of bran and two pounds of white
arsenic or Paris Green and moistening this with about 8 gallons of water with
which are mixed 4 quarts of cheap sorghum and the juice and chopped up
rinds of six lemons. Sow this at daybreak so the hoppers will get it for breakfast while yet moist and attractive. Where this precaution is not taken and the
hoppers are feeding on the foliage spray the trees heavily with an arsenate of
lead solution.
Plant Lice (Spp.) .-The foliage of apple trees may be seriously injured by two common green lice and one rosy louse. The injury is usually
heaviest early, from the time the buds open until the fruit is well set. During
the winter the lice eggs may be found attached to limbs and twigs, especially
in the leaf scars and other protected nooks. The lice feed by extracting sap
from leaves, blossoms and setting fruit. This causes a curling of the leaves
and a knotting and dwarfing of the fruit. In severe cases the crop of foliage
and fruit may be practically all destroyed. Since the lice are sap feeders, ar-
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senical spra)"5 ha,"e no effect on them since it is impossible for them to take
poison into their stomachs.
CONTROL.-In the bearing orchard where the plant lice are injurious spra}'

l

, ,.-

Fl<'. 16.-l'lanl lice:
.pple Iwit;

I, Winter CUI on Iwir; 2. hce on tip of
3, development of 10UIIe, enl.rged

F,c. 17._l'lanl lice; .pples d ....rfed due to plan. louie iojur1.

(After Talbcn)
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with a nicotine solution promptly, It may be combined with the regular cluster
or ulyx sprays. Commercial nicotine sulphate containing 407.. nicotine used
at the nle of one pint to one hundred gallons of water or combined with one
hundred gallons of regular spray mixture is very effective. On young orchard
trees the same solution may be used, In the nursery where the buds, leaves
and growing tips are being injured spray promptly with the nicotine solution
or where practical dip the infested tips in the solution.
Leaf.hopper$.-Apple tren in the nursery and orchard are attacked b)'
two ccounon ledf-hoppers. In Ihe orchard the rose leaf-hopper and the apple
leaf-hopper an: often both very troublesome while on nursery slock the latter
is especially injurious,
Since 1910 the apple ledf·hoPlltr (Etnpo(Uco moli) has repeatedly anracted
attention in the nurseries of the state. In 1911 and 1912 it was especially injurious. Like the plant lice it feeds by extracting sap from the )'oung leaves
both as the immature nymph and as the adult. This causu a curling of tht<
leaves attacked somewhat like plant louse injury. The characteristic white
speckled appearance on the upper surface of injured leaves on bearing tr«s is
less pronoun~ed on the )'oung vigorous nursery trees tho in severe cases it m<l.Y
show up some. This species p<l.sses the winter in the adult winged stage in
dry grass and other protection about the orchard or nursery. In the spring

PIl:, tI.-Apple

Luf.boppe~;

trap .. JC'd for r..nninc ,,"u ro.... <If n .. r"", tree. to ute!>
1d..11 kaf·hoppen
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they fly to the apple tree to feed and deposit eggs. During the summer in
Missouri this species develops three or four broods usually increasing in abundance towards fall. Besides apple it also breeds on and injures the foliage and
young growth of Norway and hard Maples as well as certain vegetables.
In Missouri the rose leaf-hopper (Empea rosea) seldom attracts attention
in the nursery but is very abundant toward the close of the season on bearing
apple trees. This fall (1920) the pest was so abundant in orchards in central
Missouri that much of the apple foliage was badly injured and the air was
often so full of the adult hoppers that they annoyed one working in or passing
thru the orchard.
This species is creamy white to light yellow in color with a tinge of orange
on the face of the male. It passes the winter in the egg stage under the bark
of apple and rose. It is also multiple brooded and is most abundant in late fall.
CONTRoL.-In the nursery, leaf-hoppers may be controlled with a fair degree of success by using a large trap including sticky shields for catching the
adults as well as the older nymphs. In this state spraying with nicotine solution or oil emulsions have not proven to be practical on any large scale. One
thorough application of a contact spray to control the first brood of nymphs
in the spring will reduce later injury but a trap with sticky shields can be run
more economically and effectively and where used by nurserymen it has replaced the use of sprays.
In the orchard spraying is usually unnecessary and at best not very effective. Thorough destruction of the overwintering adults of the apple leafhopper where they collect in grass and other protection is a more practical
check on this species. This is not effective against the rose leaf-hopper, however, since it passes the winter as the egg under- the bark Fortunately the rose
leaf-hopper becomes alarmingly abundant only toward fall when its injury to
foliage is less important.
Tarnished Plant-bug (Lygus pratensis).-This pest is one of the most important pests of budded nursery stock. It does injury in the orchard, too, but
its most prominent injury is in the nursery. It is a world-wide pest of various
crops and plants and is a most difficult pest to completely control.
In the nursery the injury is done early in the spring when the overwintering adults suck sap from and blight the young buds and growth. Peaches are
especially subject to their attack tho' cherry, pear and other stock also suffer.
The insect is multiple brooded and lives thru the winter in rubbish as the adult
winged bug. Typical "stop-back," "bush-head" and other similar injury to nursuy stock is largely the work of this pest. Often entire blocks of nursery
stock are so attacked that few or no trees of marketable grade may be saved.
Hundreds of acres of nursery stock are damaged every year by this pest.
CONTRoL.-This pest breeds primarily on weeds in or near the nursery and
passes the winter in rubbish near the nursery. The first treatment to consider,
therefore, is clean culture in the nursery and make sure that draws, fence rows
and neighboring fields do not serve as breeding places for this pest. Then
make sure that all harboring places are burned over or plowed under during
the late fall or winter. This will prevent much of the danger.
When the pest begins its destructive work on the trees in the spring systematic driving or heavy rains or other means of driving the pest from the
trees will check injury. If the injury does not occur until growth has well
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started one can reshape injurcd trccs by pruning. However, young buds or
budded stock may be killed outright and thc trees lost. In the orchard the

F,c. 22.-Tuni.hed f'bnl bu., ". injured "",uh Irees in
nursery row", bo, 01 ..... vi.w of I... Iho ...'''. blloll-head
or Iypic...l inillry don. by Ih. ""'"I

pest seldom requires attention but weeds and winter rubbish should always bt
destroyed so as 10 preHnt the pest from c\'cr becoming abundant.
Apple Fruit

In~ects

In ),tissouri Ihe apple worm or codling mOlh and the plum curculio are the
two most important insects allacking the fruiL 'I'he San Jose scale in scale
infested orchards also settles on the fruit seriously damaging it. Of the less
impOrlant fruit pests, we ha\'e plant lice, lesser apple worm, apple curculio, apple
maggot and a number of caterpillars which may feed on the suriace of the fruit
thruout the season. However, the spraying schedule, directed especial1y at the
codling moth and plum curculio, is so arranged as to protect the fruit also from
those pests of lesser imparlance.
Codlin&" Moth (CarpO(QPSO .l'omOlld/o).-This small pest in the pink·
worm feeding stage is known to all who eat apples. II has bttn a pest of
apples from the urly days and in neglected orchards it ruins most of the
fruit. Its development and injury to fruit is influenced bolh b)· climatic ton·
!lition and iu iteographical location. In Missouri the pest develops normally
two full broods and at times three, or in the Ourk section nen a partial fourlh
brood. some elaim. Howe\'er, the tonUo] measures in the past ha\·e been direct('d primarily at the spring and summer broods.
),[OTH.-'I'he adult moth expands about three-fourths an inch and is not
ohen obsen'ed about lhe trees. When at reSI its wings are folded over the
back and the irregular gray and brown bands on the fore wings give it a grayish·brown appearance. It becomes active about dark and deposits its eggs
mostly on lhe leaves surrounding fruit clust('rs, lho occasionally on the side of
fruits.
EGG.-'I'he egg is a pearly-white, scale·like object which can be detetted
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only after careful search. The egts hatch in about a .....eek. depending upon the
lemperalUre.
LAIVA.-The )'oung larva, like the egg is small and difficult to see with the
unaided eye. If hatched near fruit the larva in lime may reach the fruit and
gain entrance. In time it makes its way to the core and later feeds on Ihe
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.
PUPA.-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 usually remains in the pupa st",ge for from
about one week 10 ten days and then emerges as the adult.
The insect passes the winter in the larval sl",ge in the cocoon protected
under Ihe bark of the tree or ",bout
apple boxes, pens or where apples
were stored for a lime afler picking.
The laryae pupate just before apples
begin to bloom and Ihe 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 leaye the fruil,
spin their cocoon and later emerge
as the summer brood moths.
In
central Missouri these usually appear
on wing during the lirst ten days of
Ftc. 23._Codlinll: moth; .tae" of dud·
July.
Howeyer, they may be hasopment and injuc7 to apple (Aflec Rile,)
tened or retarded in thier deyelopment by temperature so each fruit
grower should determine the dale of emergence of the summer brood
of mOlhs in his own orchard.
This he can do either by collecting a few wormy apples in June, and putting them in a tight box or
olher 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 usily be determined. It is important to know when the July or summer brood of moths emerge so as to properly lime the July ",pplic",tion of spr",y.
Where a third brood develops Ihe moths emerge late in August and the
srD",U worms m",y be found in the fruit at picking time in Ihe bit In the
southern pari of the state spring opens earlier and the peesl has a longer breeding se",son. This peermils Ihe pest 10 develop more broods ",nd to do more
damage to the fruit.
During the present spring, summer and fall conditions in Missouri have
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been somewhat abnormal and an unusually large number of worms appeared
late and the fall injury has been unusually severe, eyen in some spra~'ed orchards.
CONTIlOt..-Tn the control of this pc:~t we depend primarily on spn.ying.
Some relief comes from the proper disposal of .....orm)' fruit and the attraction
of insecli\'erous birds to the orchard. but the real relief comes from a systematic use of insecticides. The spray 'Khedule for apple is arranged first of all
to reach the codling moth, but the different applications are so timed and $0
combined as to reach all the important fruit and foliage insects as well as
those fungi which illso must be controlled. This schedule mill' include all or
part of the following applications, depending on conditions in the orchard.
DolldANT SPRAY.-This spray is needed only when San Jose 'Kale is present. It may be either a lime-sulphur solution or an oil emulsion as outlined
under the control of San Jose: scale.
CLUSTER SPllAy._This is giYen just before the blossoms open but after
the cluster buds separate. I r 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 400/.. nicOline sulphate to lifty piIons of water.
CALYX SPRAY.-This is ginm just after the most of the blossoms are: off
and before the cal)"x ends of the: young fruits close:. It includes the: same matedills as the clusler spray. except, ....here: the: louse is under control. omit Ihe
nicotine sulphate.
CUICULIO 01 SF.coSD ApPLE-WOtt)( SPIAy.-\Vhere curculio or apple blotch
are: not important. re:peat the: cillyx spray in aboul two weeks. \Vhere curculio
is bad apply this spray in about one week after the ulyx spray and repeat it
two or three weeks later. If apple blotch is present use 3"'-50 Bordeau.x mixture: for the: one: and a half gallons of lime: sulphur solmion in this and the
following spray.
Local conditions will necessarily \'ary the time of application and the mixture: for this ami the one: or two additional sprays which it may be: necessar)'
to apply in c1o~e succession. It is well for all fruit growers to keep this in
mind and consult .....ith the spra)' spedalists of the College of Agriculture .....hen
conditions are abnormal.
JULY SPRAY.-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 10 fifty gallons of water. If blotch is present the
Bordeaux is use,1 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 destnlctive it may be necessary to put on additional applications and the College of Agriculture should be: consulted regarding these:.
Plum Curculio (Conolrllt:hI'1IlS n,,"~phll,.).-This 5mall snout beetle is
abundant thruout the state. It breeds primarily in plums and peaches but
often does serious damage to apple.s. It allacb apples both for feeding and
for ovipositing, but only a small percentage of the eggs deposited in apples succeed in maturing. The: crescent gashes made by the adult beetle usually heal
over later tho often they scn'e as entrance places for the small apple: worms and
for various fungi.
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The adult is about the size oi a garden pu and is blotched with brown,
gray and black. It has a .hort, stout snout and rather distinct humps or bumps
on the back. It passes the winter in the adult slage in rubbish and Olher proteclion. In the Sllring about Iwo weeks aiter apple blossoms fall or when wildgoose plums ;Ire the size of the tip of onts sm;lll finger, the adult appears on the
fruit, cutting crescent gashes for egg laying or circular pits for feeding. \Vhen
these eggs hatch hpecially in stone frults
the yellowish white footless grub bore!
down into the fruit to feed. It is the t)'pical slightly cun'ed worm found in plums
which ript'n prematurely and in wormy
puchcs. The- fullfed worms in centnl
Missouri IU\'e the iruit in about three
weeks aiter the eggs are laid. These enler the soil to pupate, and around the mid·
die to the las1 of July the)' again emerge
as the adults. These may feed on fruit until Fall and arc usually responsible for
Flc. U._Ph.m C......lio;
adlllt
""r I;o. m...h enlaraed. (Aft••
most of the plum cruculio injury to apples.
Sl.d n)
There is normally one brood a )'car, tho
often in unusual )'earS as in 1920 lan'at may be found feeding in peaches
as laiC as September.
CO~TltOl,.-This pest can be controlled in part by poison spra)'s, and the
spra)' applied on~ week aitt'r the calyx spray is so limed as to reach the adults
while making Ihe egg and feeding punctures soon after the fruit sets. It
should be remembered, however. that sprays arc less effective {or this pest than

I'ICl, 27._Pl .. m C......lio; apple ahO"'in~ 1l'l'~...1 tTue.nt ~... b.. mad. br plum ""r"..l'o Ill.
plac'nr "n'" (Aft.. Talbert)

fOT the apple worm. For this reason the sprays should be supplemented by the
praclice of clean culture to destroy the o\'uwintering adults, the prompt disposal of wind·fall fruit with the enclosed worms and, where practical, shallow
cultivation under stone fruit trees durin: July 10 deslro)' the soft, helpleS5 resting stage of Ih~ pest. On small tct't's it is possible to jar the: adults onlO sheets,
when they begin 10 attack the fruit, and thert'b)' destroy them. Since this spe-

I
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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 Scaie.-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 necessary 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 soo!! thereafter the young fruit is also sure
to suffer. The lice sucking sap from the young fruits cause a dwarfing or complete 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 minedlike 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 (Anthollo1nlls qlladrigibbus).- This snout beetle, may
becom~ 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.
CONTRoL.-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.).-So]lle seasons green and
ripening apples are more or less injured by different "'caterpillars. 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 applied 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 complained of on pear. Pear slug may do considerable damage but pear psylla and
blister mite are seldom of serious consequences. The discussions on apple insects 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 (Eriocllmpoidt's Iilllllcinll).-Th~s pest anacks till: fo[i:l,~e of
pear and cherry often very badly, It is a small greenish, slimy worm similar
to the rose slui" and related species. Often a dozen may feed on une leaf, consuming the surface layer, which causes the leaf to dry up. The pest develops
two broods a year, the adults of Ihe first appearing in June while the adults
elf the s«:ond appear in August. The first brood is most destructive.
The pest attacks the foliage of tren both in the nurSCr)' and in the orchardAs a rule cherry is attacked more severely than pear.

Flc.

2&.~Pnr 01.... :
., AdDll fe.,..Je ,awll,.; ., br... tD'
larred; C, back .. ~w of ume; d, injured leavn .... tla
larvae, natur.1 ">e. (After Marlatt)

CosnoL,-Where the regular summer sprays are applied to bearing trees
the pest will be controlled. On nursery stock the pest un be controlled by
()usting 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 peadl-tree borer, tbe San Jose. scale, the plum curculio, the tarnished plantbug, the peach twig-borer, the shot-hole borer, and black peach aphis are usually
the most important.
Peach-tree Borer (Sanninaidl'a l'.dtiosa).-This is a caterpillar borer
which, while npecially important in the orchard, may at times attack older peach
stock in the nurscr)'. Its presence is usually readily r«ognized by the appearance of peach gum about the base of the tree. , The borer varin from a very
tiny whitish caterpillar to one an inch long and of a yellowish-white color. It
works between the bark and the wood from a few inchn above the ground
usually to a few inchn 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 )·ellow on the lip while the female is larger, wings more
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completely covered with blue sules and the body is neel-blue with a distinct
orange band.
The pesl passes the winter in the b.n'al stage. In some cases the lan'a
may be Very !m.all while in other eases it mar be almost mature. In the peach
belt of the Ozarks the moths begin emerging from the more ad,·anced o\·er·
wintering lan'ae around Ihe lasl of MOl}" but the hea\'}" emergence and egg
laying usually comes belw«n the middle of June and Ihe first of August.
Co:-iTROL._The ~ach-Irtt borer is no exception to the rule that fruit tree
borers are difficult and e;(ptT!sh'e to control. \\'ormint by hand and the use

Fll:. 29.-Pueh IfU Borer:

Cro.nl of ~""~ "«I uo....inJ bor~.. and injury.

(Aft~r

C"andl~r)

of repelling or prot~ling paints should always be supplementw. by dean
culture and the remo"al of old worthless, borer-brew.inI peach trees and
snags. In the nur~rr do not hold O"er any old trees as breeding places for
borers and keep the young peach blocks as far as possible from old peach or
plum trees. Do not sell peach trees which show signs of being infeSled with
borers, unless Ihey 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 withollt 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 rOOlS with one part of lime-sulphur solution to ten parts of white
wash solution. If applied wilh a sprayer il should be made thinner than if
painted on. \Vhen dr)', mound up about the trees. One pound of arSC'llale of
kad rna)' be added to e\'ery ten gallons of the paint or wash.
San Jese Scale.-This pest and ils conlrol on peach is largely a duplication
<If ils work and control on apple. Peach nursery stock infested with or exposed to the Sl;:a!e should be trl"atl"d the same as apple slock.
Plum Curculio.-The life c)'de and habits of this pest havl" alrtady hl"en
-discussed under apple inse<ls. The peSI breeds most abundantly in peaches and
plums and sp«ial effort should be made to prl"vl"nt it from developing in these
fruits. Clean culture. destruction of wormy windfalls. jarring where practical
and shallow cultivation in July should hi" supplemented with the use of arseni<:al sprays to poison the adults as suggested on apple.. The peach foliage is
more easily burned than lhat of apple so grtaler care must be taken wilh mixing and applying spra)'s to peaches, The fuzzy nature of the peach enables it
to hold the poison better than either apple or plum. 'Vhere curculio injures
peach the spray applkation 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. The)' should include about one pound powdered
or two pounds paste arsenate of lead to fifty gallons of the 8-8-50 self-boiled
lime·sulphur solution. Do not use Ihe ordinary commercial lime sulphur for
spr.aying peaches when in leaf as it injures foliage. As a donnant spray. however. it is all right for controlling San Jose scale.
Tarnished Plant-bug.-This pest has already been discussed more espe·dally as a pl"st uf nunery stock Peach nursery stock suffns more than other
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types tho pear, ('herry, 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
usually 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.
CONTRor..-This pest is usually most abundant on neglected trees tho welI
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 a.re 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.
SHOT-HOL£ BOR£R.-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 reported on peach in Missouri but thus far no serious injury has occurred. It
works on the roots and in the summer 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.
CONTROr..-1f nursery stock becomes infested it should be thoroughly fumigated 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 culture 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 destroying the crop. The peach-tree borer may also do some damage on both plum and
cherry. .The peach terrapin scale also attacks plum. The 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
_<In nursery stock.
Che,rry Louse
(M}'ZltS 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 apples 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 sulphur as for Sail 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 damage 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 abundantly 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 trlore 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. "Vhere 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 (T},phlocyba 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 vineyard or nearby alon~ 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.
CONTRor..-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
'Iower 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 effective 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 attacking 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 mu~h foliage.
In the nursery the leaf-roller is usually
the only species that requires attention.
CONTROL.-·\Vhere 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 molasses 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 untif
the pest has done serious damage. On a few vines hand work will prove enti rely 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
sodling 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 setting 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 blossoms 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 inj urious to the fruit, especially in the southern part of the state.
There is one main generation each year. The beetles begin making egg punctures 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 second 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 types 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. In fested 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

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

Anonymous. 1920.pdf

32

MISSOURI AGRICULTURAL EXPERIMENT STATION BULLETIN

176

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 considerable damage has already been done.
Currant Louse
(MYZf'S 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 infested 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.
CONTROL.-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 movement of currants from state to state, since it may carry the white pine blisterrust. 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 treecricket 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, anthrachnose 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 spi"der :;pins 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 resulting in a yellowing of the leaf in spots and eventually its complete drying up.
CON'rRoL.-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 (C!ecanthus nigricornis).- 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 )'ear's crop of young.
CONTllOL.-\Vhere this pest is troublesome remove and burn injured C<lnu
containing the overwintering eggs. Also practice clean culture in and near
the patch thruout the year.

INSECT PESTS OF STRAWBERRIES
In this state strawberries may be anacked by a large number of insects
and disuses but the root louse. leaf-roller, slugs, "'..eevil, crown-borer, tam~shed
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 !orbtsi).-This louse has been reported as injuring
stra.....berry fields in the state but it has not shown up in any of the fields where
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plants have been grown for distribution. In the early part of the season the
lice hatching from overv.·intering 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 51)ray infested
patches aher the overwintering eggs hatch and before lice are carried to the
roots by ants. Also destroy old strawberry beds as they may sene as breeding
places for lice and other pests of strawberry.
Leaf_roller
(AHey/is eOMpla"a).-This small active caterpillar has bttn
the most destructive pests of this crop in recent )"ears in the state. II may also
atlack raspberries and blackberries. The insect is multiple brooded, having
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probably four broods a )'l!'ar in the soulhern countil!'s of the stilte. However,
the big damage comes before and al picking time. The .....inter is passed apparently largely in the larval stage. The molh expands slightl)' more than one
half an inch an.1 Vohen ~een on wing has a brownish appearance, the fore win.JS
being also marked with lighter and darker streaks. The strawberry grower
readily detects these in the patch and speaks of them as brownish mOlhs or
millers.
CONTR()l.~Arsenic;a1 sprays arc effective if applied al the right time. \Vatch
for the appearance of Ihe moths carly in the spring usually the latter half of
April in thl!' soulhern strawberry belt. and spray promptly with two pounds oi
arsenate of le",,j powder to fifty gallons of water. The plan is to poison the
young ",orms bdore they have folded over the two halves of the leaflets as
protection while fceding. If this earl)' spray is nol effective repeat it after
the crop is off and the next broods of mOlhs appear in the patch. Some practice mowing and burning over palches 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 arc reported on strawberries.
tho the black-marked species (E. maculata)
is the more important in this state. It is
the lan-a of a sawfly related to the imponed currant-worm. The lan'ae begins
to allack the foliage whcn lhe crop of berries is about half del·e1oped. One thorough
application of two pounds of arsenate of
lead powder to fifty gallons of water at
that time will usually end the trouble.
Flc. H.-S'rawkrry SI"l: Ad"l,
This spra)" and the one for leaf-roller may
much enlarlcd
be combined where both pests arc at work
on a patch.
Strawberry Weevil (A,,/honOIllU! signollls).- This pest does not do
much damage in this state tho some complain of it. \Vhere present it cuts the
stems of blonoms after the egg is deposited in the blossom bud.
CONTJl.ol...-Clean culture in and about the palch with the selling of new
patches often and lhe plowing under of old patches will usually control this
pest. It a!lacks onl)' the staminate varieties but commercial gTO\l\"ers select
commercial varieties, be they varieties subject to attack or those immune 10
atl<'lck.
Tarnished Plant-bug.-Thii planl-bug breeds in the strawberry pa!(:he$
and the overwintering adults oheo do serious damage to the crop. They aItack the blossom buds and )'oung fruits causing them to be imperfect or as the
grower terms it "bUlloning" of the fruit.
CO~TR()L.-Clean cuhure ill and near the patch during the winter as well
3S the summer will reduce the oumber of adults to pass the winter in the patch
or nearb)' and thus reduce early spring injury. S)'stemalic driving of the pest
with the wind early in lhe spring is suggested also as a means of lessening the \
injury 10 strawberries the sa.me as in case of budded nursery stock. Sprays
and hand gathering is impractical in the commercial field.
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Crown Borer (Tyloderma 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 abandoned patches. The beetles are unable to fly, so new fields should be set at
some distance from old ones using only young plants. Those distributing
plants should sell only the young plants which are not in fested.
White Grubs (Lachnostcrna 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 strawberries planted in the ground serious injury may result. Where old fields are
not abandoned and new ones set often enough the brown J~ne 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.
CONTRoL.-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 insects 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, therefore, 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.

