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Introduoetion.

This theses, if it fulfills its intended purpose, is
a tocl which when placed in the hands of an amateur enables
him to diagnose many of his own fruit in juries in relation
to the insects doing the injury. With the kncwledge at hand,
he can turn to the other sources foroontrol measures.

The key is graduated on the basis of convenience in-
stead of importance and seven principal indications are used
to that end as =

III. PFoliege (Buds, Leaves, and Flowers)
Bs leaf Injury
7. Foliage Eaters
a. Single Defoliators
(6), Giant Caterpillars
(A)s Cocoon Spinners
(I). Cecropia Moth

Where an inseoct is referred to more than once, the first
reference is in detail plus references to literature at the
end of the key. The second, third, or fourth reference to the
Bame insect 18 referred to by page number to the first reference
citeds The first time an inseoct is mentioned references are
added, a8 follows (32, p., 83). The 32 indicate® note 32 at the
end of the key under the heading "Literature Cited". Then p.
83 indicaeted the page number.

At the end of the key is a complete 1list of literature
cited; for ordinary references the key is sufficient.

Common and Bcientific insect names have been checked with
the nomenclature of the American Aassociation of Economin Entom-
ologiets of December 1931,
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8.

De

d.

"Shotholes" in bark the size of & pencil lead,
Foles extending into sepwood join esawdust=-
filled lateral gelleries and runweys; both in
trunk and branches they follow the grain. Adult
end larval beetles are in the burrows, edults
are 1/8" long. (59, pe 040)%, (06, pe. 520),

(5, PP e 5-8)0 @ec0svee00c00r0ec000scs00000000 00

Sr.ot-hole borer Scolvtus rugulosus,

Just under the bark end in sapwood 1 to 1,"

deep, are irregular shallow burrows in trunk and
lerger branches of old and young trees. Aoove
the burrows the bark turns & dark and dead color.
Inside the burrows there is Iine sawdust packed
tightly; in the entrance is a packing of excel-
sior-like wood fibres. Large killed bark areas
tend to girdle the tree. Illore often the sunny
8ide of tree is the center of ettack. Full
growvn grubs are 11" long, yellow or yellow-white,
having a flettened and rounded body piece just
behind tie head. (4, ppe. 1-12), (27, p. 27),

(47' p. 85). @ 000 0000060606000 0000 0000000060000
Flat-headed apple tree borer Chrysobothris
femorata.

In crotches, cracxwed or wounded ereeas, are found
borers just in the under bark and sometimes in

the sapwood, Their presence causes deadened

bark areas. The grubs esre 3/5" long, yellowish=
vhite in color, and have brown heads. (47, pe 87).

0 00000 000000000000 00000000060 0000009°0000000000

Apple croteh borer Aegeria pyri.

In trunks and larger brenches are paired borers;
the eg;8 from which they hatch are leaid e half
inch apart, laterally; as trey hetch each grub
begins its burrow just under the bark end travels
around the 1lizb or trunk in the opposite direction,
Later the burrows extend more deeply into the
hardwoode. Xxit holes are 4" in diameter, The

*Tigures in parenthesis refer to literature cited;
see 1ist of references at end of ley,



grubs are about an inch long, wiritish, heving
& brovmish head and bleck jews. (22, p. €5),
(5:-/), p. 193). 000000 0000000000 00600000000 000

Spotted apple tree borer Sarerde creteta.

e, lear the ground line or underground.
(1), Burrows from one to thrse inches below
ground to one foot or over above ground.
The burrows are witniin the inner bark and
savwood but extend right into the heart-
wood. Ilear the base of the trse the bark
derkens, dies and craci8. Coils end red-
dish sawdust-like perticles on the bari
or ground below, reveal the grud's presence,
If the grubs ars enyvhere, theyl ere frcm
one to three inches below ground, though
they mey be above. Eight to ten incres
above ground are exit holes &8 large in
diemeter as & vencil. (47 p. 80), (35, p.
527), (55, De 185)0 0000000000000 0c000
Round-headed apple tree borer Saperda
candica.

(2)s Large grubs bore in crovm and roots, They
are 2 to 3" long, wnite with a browm and
black head end & laterel body row of oval
spots. (32, p. 322), (38, pe. 252),

G © 000000000 00000000 0000000000000 0006090 00

Giant grape root-worm Prionis laticollis,

2e' Ilursery stock or younger trees,
e. Borers,
(1). Branches and trunk full of "shotholes".
ooooooooo‘ooooooocShOt‘hOle borer, rage 1.

(2). ®RBorers in crotcnes and cracked or wounded
placess The grubs bore in inner bvark,
occasionally in 958pWOOUeeesoeossoscsccsssns
cceescsesssessseApple crotch borer, page 1.

(3)e Burrows are in inner bark and sapwood from
batween one to three inches below ground to
one foot or over above ground. ZIZxit holes
ere eignt to ten inches above grcund and
are the diameter of a 122d pencilecesecos '
seesssscsssiound-headied apple tree borer, paze 2.

be Berk scales or coverings.

(1)e Trunk, branches, and twigs covered with
small brownish scales 1/16 to 1/8" long
curved and resemblong an cyster shell;
underneath are rany minute eggs., Bark
cracks and wvhole tres wearens or dies,
(47b, pe 1), (23, pe 124), (47, pe 73),
..0....0.00'.'0....."l...l..‘l..‘......

Cystver shell scale Ieridosapres ulmi

deiiia @




Zrunle, broochen, twifc, end ccrasicnel
Trvits ocre cootac with minule grarish
grecks, varsly vizibles to the ejye. round
ti:e ccqloag, on bLoth [ruit and Teori, tie
aree turns rcd. Under zoymifi-zoaticon tne
gnec:. 9 are dis.ig having ¢ r=ized central

-
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3o Joge scsole  Asoitictus nerniciosusg,.

—
(&

—~—~

L[]

Iruniz, braacnes,
withh cirty-wirite sc
tihe winver ti e, if 3 are {lirsped
over, wWitn the ne.eu e can 4discern

red. is.-purnle er;s. (£9, ne &1), (47, o0
7_11)’ (57, l). 7\3). @ 0 0 00600600000 060 090 000 00 0 00

Jeury ccale cCnioncenris 1ur.ura.

Q
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Annics. '

(1), fcunds in tr-v. =na brencnea ar: crov ed
over wiih cottony mescer - elterins _ur_ lish
a hids. o méa TForm gall -lixe .nols in en-
drcvorins to cvercore the .oxic stimulaeticn,
Unersround trun.. end reoty ere g£lfo sub-

ject teo attach. Infacted trees clion

edventitiounsg Iitrous roots. Roots die,

the tree 1is stun;ed, cr ma;” even te iilled

outri:ht.r 11, rp. £=12), (9, pe 21},
(45’ P. OD). ® O 0 0 ¢ 060 00 0 0 0 0 0 2 000 000 0 0B 0

wcolly epple apnid Zriocsorma lerirara,

Zrenches,

l. "Suotholes" in haric,

' a., ZPBrancnes and trunk bari full o? "ghoticies" the
size of a encil le8Geccesecosccssscocrsossnces
seescesessssesssseli0t-hole borer, pace 1.

2, DBorers in branches,

a, Lrenches cnd trunis fu1l of "shotholes" the size
cf a pen:il-lced., The holes extend into tie sap-
vwood where sawdust-filled leterel galleries and
runva; 8 fCllow the £r8iNecececsccccescscccessccne
.....................ofﬁ‘.ot-hol-‘? bOl‘eI‘, raée 1.

b. DTezd berk areac on sunny 8ide of tree, under vwhich
are shallow, breed, irregulsr vurrows under the
barl: al’ld itin the s(_l'l-‘WOOdoo. R
...--........-..1.1814—1-'?uded 8.‘?[»18 tr:‘ﬂ:‘ bOI’eL‘, _8{_01.

Ce Zurrows in inner bark and sepwood from one to
thr:e incnes below grcund to one foot or over
above grcund. Zight to ten inches abov: ground
are eziv holes tie dicreter of 8 7eNCilececcocescss
Round-r.eaded apple tree hcrer, pege 2,
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4.

d.

(-

Branches and twigs have paired borers,
apparently two eggs were leid ®loBe together,
when they hatch each starts to bore in the
oppoBite direction. They bore first in the sap-
wood then right into the heartwood. Exit holes
are &" in diameter..C.Q.OQ..O...OC.......OQ...
esssssscscseedpotted apple tree borer, page 2.

In crotches or wounds in trunk or branches are
borers within the inner bark, rarely in the

sapwood. The grubs are 3/56" long, yellowish-
white haVing brownish he8dBeecscscocccccscccsee
esesscsssesssscsesApple crotch borer, page 1l.

Tree injuries having cottony coverings.

8,

Injuries in trunk or branches are coated over
with cottony masses sheltering purplish aphids.
0esccscssccsscscceesNOOlly apple aphid, rage de

Bark scales or coverings on branches,

8.

Scales.

(1)s Branches, twigs, and leaves have large brown
Boft-bodied half-peg-shaped scales 1/8-3/16"
longe. They cluster together on one side
of the twig or branch. They winter over on
small branches as flat spindle-shaped brown
scales 1/25" long and immature. Infestations
causes leaves to yellow, all growth ceases,
followed by premature shedding of fruit
and foliage. (63, pe 261), (32, pe 129),
(23, Do 148), (2, De 123)e s0cecccccccccccce
Buropean fruit lecanium lecanium corni,

(2). Branches and twigs from May through July
have undersurfaces sovered with cottony
appearing masseB8 beneath which soft scales
live., Heavily infested trees have entire
foliage turn a siockly yellow and die.

(38, pe 676), (25, pe 295), (2, pe 153),
........Ol..0"0.0...0.0.0...l.........'...

Cottony maple sscale Pulvinaria vitis,

(3)¢ During winter the berk on undersides of
branches and twigs is nearly covered with
ehiny oconvex-shaped brownish scales 1/12"
in dismeter. In the summer the fruit is
coated with honeydew masses growing sooty-
black fungi which renders the fruit une
salable. (32, p. 129), (2, p. 163),

(56’ p. 605). ....l.......‘...'......O....
Terrapin scale Jlecanium nigrofasciatum.

4,






(4), Branches and twigs have dark gray to
nearly blacs almost circular scales 1/12"
in diareter. The raised orange tip is off
center., (53, p. 179), (25, p, 283),

(32, p. 179). ® 00000000 0000000000000 00
Putnam's scale Aspidiotus ancylus,.

(5)e Minute greyish thin scales are nessed to-
gether upon branches end twigs. Under nag-
nification the svnecks appear to have a
raised reduish area in the center; thus they
are distinguisned from the San Jose scale;
otherwise, they are similar., (32, p. 128),
(56' Poe 617). 060 ceeev0 000000 c0c00000 000

Cherry scale Aspidiotus forbesi,

(6)e Branches and twigs similar to Putnam's
and Cherry Scales (gray to nearly black
scales with orange or reddish nipples, wihich
are off-center) which in reality are dis-
tinguished only by microscopic characters,
The individual scales are 1/18" in diareter.
The central elevation is orange and off=-
center, (53, pe 260), (45, De 58)e ooveeses
Buropean fruit scale Aspiotus ostregefornis.

(7). Branches and twigs are coated with 1/8"
reddish-orange scales; trne central spot
of off-center, (53, p. 360), (25, p. 283).

O 000 0006000000000 0 0000060000000 00000000000

Walnut scale Aspiodiotus juglans-regiae,

Ce Small branches, twi;s, and shoots,
l. Twig borers,

B,

be

Pinkisnh or creamy-white larvae 1/2" long burrow
in twigs causing the foliege to wilt and the
snoot to die back. Earlier broods attack the
snoots wnile later broods prefer the ripening
fruits. Apples in close proximity to peaches
are most severely attacked after the peaches are
harvested. The internal worminess shows up as
burrows and excrement as found in the pulp, in
the core, or may even be expo~2d to the outside.
(2, p. 132), (36, p. 608), (47 r. 10).

© 0 85 0000000060600 °0 0000000000008 060000000000006000

Oriental fruit moth Grapholitha molesta.

Twig tips and their foliege die back because

of small burrowing beetles 1/8" long, cylin-
drical in sheape., Twigs are attacked just be-
low a leaf scar, from there the burrows lead

into the sapwood in one rain loangitudinal burrow
and numerous lateral ones, called brood cr.ambers,

Oe
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3.

4,

(15, pe €5), (£3, pe 2o2), (o, pe 15).

Tear blight beetle ‘nisandrus pyrie.

Cce Burrowsg from shoots to base of emall trancnes
widening out et base of snoots cause the twigs
to wilt and drop off. The injury is mos8t notice-
gble in the winter or early swpring, indicating,
tre liilled new growthe i1he wiole tree is weak-
ened, if injured in repeated years will die.
The borings are lengthwise with the twig and
contain ;" browvm beetles. (50, p. 513),
(15, Pe 67), (51, Do 449)0 @ecs000000csecc00oe

Aprple twig borer Amwnnicerus bicaudatus,

Iwigs die-Dacke
a. Terminal growths die-back as if affected by borers,
nursery stvock is especiglly susceptible. The in-
sect is 2" long, coppery-browvn, and ovular-shaped.
(2 Pe 109), (59 Pe AO) (56 Pe 611) 0cceccoccoe
Tarnisned plant bug ngus uratensis,

Severed twigs,

a, Tviigs from 2-=3" long up to £-3 feet long litter
the ground beneath the tree. The twigs are

smoothly cut off; the severed end has a hollow

cenuer plugged W1tu fine Bshavings and sawaust.
The tunnel nay be 10-15" long enelosing a 3"
white grub. ( 3, pPe R00), (¢5 pPe 327),
(25’ P. 664). 00 0000000000000 000600006060000000000

Iwig pruner Zlaphidion villosum.

be Twigs or small branches of Z" diameter are often
cleverly girdled by having a conmplete ring gnawed
out o the bark into the sapwood; consequently
the twig dries up and is broken off when a high
wind blows. Cviposition occurs in the severed
parts, the egg hatcres and the grub eats out all
but the bark, as the twig lies on the ground.
(55, p. 202), (57 po 252) 0000000000000 000CO

1W1g girdler Oncideres cingulatus,

Gnaved twigse

as Twigs badly gnawed 8o they droop, buds entirely
eaten off. Injuries occur early in the season,
Young trees set out in freshly cleared lands in
close proximity to hickory or oak woodlots are
seriously aZrected. (56, p. 78), (36, p. 532),
(47f, Poe 37), (45, Pe 8)e 00 00c0000c00000000000000

ew York weevil Ithycerus noveboracensis,







6.

6.

Feeding punctures in twigs.

8.

b.

Coe

Young trees and nursery stock have saoots and
fruit stems puncetured and sap withdrewn, as

the insects do 8o they cause the twig or shoot
to warp and curl, at time producing a complete
loop. Curling up of leasves leads to premature
defoliation. Also the leaves are coated with
honeydew. The fruit lizewise is punctured, when
injured thus it takes on & dimpled and 8Speckled
appearance., (11, ppe. 23-8), (478, pp. 5-7),
(46' p. 52). @ © 06000600 0000066 0000000000000 90000

Apple plant lice Aphis pomi, sorbi, and fitchi.

Shoots and stems are punctured early in the
season, before and after buds burst; warpings
and twistings disrupt the shoots. Opening buds
are punctured by insects until they have access
to succulent leaves., They suck sap from leaf
and fruit stems; the leaves curl up and wilt,
while the fruit stems droop, thus dwarfing or
killing the fruit. Fruit spurs and inner tree-
top portions are more subject to attack than
terminal parts. (47e, p. 3), (45, p. 32),
{47f' p. 25). GO 0000 000000000 0000000600 0000000
Rosy apple aphid Anuraphis roseus,

Twigs are sapped of their needed fluids during

May by large bugs 5/8"™ long. B8uch punctures

and robbed sap causes the twigs to warp, droop,

and dry up, together with all foliage thereon.,

When growth is most adtive the injury becomes

most severee. ‘55, Pe 208). 0@e00co0cceco0scnoce
Ring~legged tree bug Brochymena annulate,

Oviposition punoctures in twiga.

8.

b.

Ugly roughened and ragged wounds in twigs with
Bplinters reaching in the air; the injuries are
in a row extending anywhere from one to four
inches. Beyond the injury the twig dies, and
the folisge turns brown. The scars are holes
made so the female can oviposit. (36, p. 533),
‘23' Pe 105). (47f, Pe 78)0 0000000000000 0000e 0
Periodical cicada Cicada septendecim,

Twigs, small and larger branches have series

of cuts or incisions through the bark into the
wood. The incisions are in rows, each single
injury is a pair of convex-shaped incisions

with the concave surfaces facing each other. In
the center of each cuttings into the wood eggs
are deposited, as many as twelve to each ine
cision. Oviposition occurs usually in lower



branches, The tip part, uvejond the injury,
dries up and breais off. If 1t does not break
off i1ts bark becomes rugged and the wcod causes
swellings in an irregular manner. The injury
is done by & 3/8" hump-backed green insect.
(47f' Pe 77)' (45, Pe 57)' (9, Pe 25)0

Buffalo tree hopper Ceresa bubalus.

6. In the bark or sapwood rows of pinholes are punc-
tured in one side of the twigs. There may be
twenty-five to an inch, or fifty to seventy-five
in a row, in each an egg 1/8™ long is inserted.
EBach incision is not straight down but rather
curved in. The infested twigs or branches break
off beyond the injury or die back. (238, pp. 1-20),
(59’ PO 36), ‘45, po 56)0 ®© 0000000000060 000600000

Tree cricket Oecanthus 8pe.

Bark coatings on twigs.

a. Grayish specks on bark and fruit, individually
invisible to the eye, surrounded by a reddish
Bre8Besccscscsncccscccocselan JoBO Boale, page Se

b. Bark scales 1/16 to 1/8" long, resembling an
Oyster Bhelloo...............Oyﬂter shell Boale,
page 2.

6. Bark covered with grayish scales 1/10" long,
In winter, if flipped over, they reveal very
small reddish-purple CEEBosceoscccccococccsocens
eececccssossssccscnssecscssdcurfy scale, page 3.

d. large brown soft-bodied scales half-pea-shaped
1/8 to 3/16" long clustered together. Winter
forms are flat, spindle-shaped, and immature,.
eecescseceseBuropean fruit lecanium, page 4.

e+ The under-bark of twigs is covered with cottony
masses from May through July.o................
eessessesecscsscsesCottony maple scale, page 4.

f. Bark on undersides of twigs is coated with
shiny convex=shaped brownish scales 1/12" in
diameterqoconaooooooooo.Terrapin 80&10, pate 4,

€. Twigs and branches have dark gray to nearly
black almost circular scales 1/12" in diameter.
The raised orange.tip 18 off-centorececcececscse
ecosscccsssnssssscssessssesutnam's Boale, page Se

h. Minute grayish specks massed togother upon
twigs and branches. Under magnification a
raised reddish nipple is in the center of each.
(Similar to San Jose 8cale, DPBEE B)eccccccccss
.......o...............Gherry acale. page 5,



II.

III.

TerT

Uil

A.

Do

D.

1. Teork corted witl. 1/12" dark achy-gray scales,
.-.-.-....-oo-....3‘_..1‘01')6'_21 1-1Lit SC&le, pa{e 5.

Jeo DBari coated withr 1/8" raddish-orange scales.,
teesscescesesssesssss@lnut B8Cale, pele o,

DORGLOULD  (Reoots end trunii)e.

¥nov-11icc vwe’”ling and creciis in roote «~illing tien,
eventiclly cul.inating in deati: of entire tree., I
:nob-like svellings contain bluitch-vhite or reddish-
brovm aphids 1/10" lo:g. eiesceiicsesestasiesessann
eesresccnecsscsnssssneesei00lly avn’e anhid, page S.

Larg: w.it> grubs feeding on roots of nursery stock and
voung trecs., (&%, p. 2506), (2, pe. 202), (06, po S00).
6 0 0 0 0.0 0000 000 000 00000 00000000 0000000000 S0 00O 0000 0o

wWirite gruts Iac noste-na 8p.

Lerze, long write grub:, 2-3" lcng; rhaving a browa and
blaclk head and & lateral row of oval spots elong tie
bod,. They bo:re wrounda in roots. 62, p. 522),

57, E-. 252). 0@ e 0000000060000 000c0000c.000000:000000000

Gient grape root-werm frionis leticollis,

Roots from two inc:es b2low ground to a ioot or so above
ground have shellow burrows from the bark into the heart-
wood. Eight to ten inches above ground are exit holes
the 8ize Of a penCil..................................
secesseesssessesicund-headed apple tree borer, page 2.

#MOLIAGE (3uds, leaves, and Flowers),

A,

Bud injury.
1. Buds eaten off.
a. Caterpillar injury.
-(1)es Buds are entirely eaten off cs they be-
gin to svell early in the suring; later
trhe fruit, leaves and shoots become seared
end pitted, by caterpillsers which trevel
ecout in twisted horn-like tubss or cases
nearly en inch long. Ieaves are also rolled
togethier end tied by silken strands, in
winicn the creature and his houce seels
snelter. IHursery stoc. is seriously attacled.
(52, pe. 68), (32, p. 213), (36, p. 560),
(47Q po 54)0 @ @ ¢ 0 50 0000000000000 0000000000
Leaf crumpler [linecla indigerella,

(2)s At the time buds burst small caterpillers
begin feeding on them. During a gix weeks
period they eat developing buds, iajure un-
foldirng leaves uy rolling and binding the:
wita silken strands, and by injuring the
setting fruits which come amongst tne leaf
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rollings. Tre lorvee cors 3 long by

ebout the first of June (12, pp. 1-41),

(Zl, l)o 1-6), (45, po 3)0.....9..0.00.
Muit tree leaf roller cJeacoecia grorrostila,

N e

(3)e Leaves are rolleda up end tied togetier by
leaf-ecating larvas, waich peel off the un-
der leaf surfaces. .Ley also eat off buds,
flowers, and »uacture fruit s.ins, then
eat out their pulp. Lhe first lervel stage
is &3 a leef-niner; in thne mature steare
t}e" devour tie tuds; tiere ere two b$oods

ley-June, eand July-August. iney winter
over ag eggs on the bark. (60, p. €21,
(82, p. £3C), (3o, p. 716), (35, p. 7Z).
@ © 0 0 0 0 5 0 0 0 0 0 0 0 00 00 00 0 090 80O 00000 e o
Cblique-banded leaf roller Caccecia
rosseceana,

\

(4)e %iny gregerious caternillars hateh out in
tine to lay waste expanding leaves; at
first they eat out Loles, later tiey con=-
surne the entire leaf e: oebt for the nain
veing., Comoplete defoliation is not un-
commene. liature ceterpillsrs ere two incies
long, heving texn pairs of dorsal blue tuber-
cules and six readisn, separeted by a yellow
median line; otihierwise the body is clothed
with: long blaci: hairs. (5, pp. 1-25),

(55, p. 273) (52, Pe 200)0 R EEE
G p8y moth DPorthetria disper.

(5)s buds, flowers, ead leaves zre often stripped
overnignt by an unseen visitor. Or, certain
brencies may be the center of attac.., more
often nursery stoci cr new trses. (53, p.
158)' (2, Lo 130), (45, po 11)0 EEEEEEEEEE)

® 0 0 0000 00 0 0 0 0 0.0 0 00 00 000 0% 0 00 000000000000

vlimbing cutworms [Hoctuidae sp.

b. BRBeetles injury

(1)s =zuds, leaves, and flowers sre strip.ed or
bedly ruined early in the scecason, duriang
a one-nonth reriod. Zuds, floubrs and
leeves are eaten off or are eaten ra ged
and tettered; newly set fruits become padly
disfigured by having holes eaten into them.
Adults are 1, 8" long, vellowish-brewnm, and
have long spravling legs. Lhey prefnr porous
sandy ereas, (19, pn. 1-4), (&v, p. 28),
(9, De 51), (45, De 29)0 e 0cce0o00000rov0ccoe

Rose chaler .ccrodect;lus gsubs~inosus,

10,



20 hu

8.,

(&),

ds eaten

Tudg are eaten olff, twizs
crooping. Jerly sporing i
tress in cloge proximity t

oak wocdlots are e3r2ciglly 52ridli8eeses
.........-.........;.’e‘f.' *OI‘_‘.' '\'..be'\fil, ;)2;:‘3 6.

during tre csrily £
tretles 1710 to 1,0
out oneuing bwusS. Lo
retallic colored an
leaves resendling "cn
ste{2 1is g.ent es

runctare and eatb
aaults are sainy-
t out cles in the
tholes"., Lie larval

1 miners, wiiicii pro-

duce i.ines irom near tie coentar of the leaf
to tie riargin terpinating in blister-liie
celis. (45, De 8), (56, De CE83)e esccecensne
® @ 0 0 06 00 ° 00 0 060 0 0 00 0 0 0 0 0 0 0 0 O 0 6000 00 00 00 00 e s 0 0o

Aprle dlea weevil COrenestes pallicornise.

Sane as preceding, except the larvee are

not leai miners; tiey too perforate the
lzaves snothole=-liie. Lie lervee are 1/0"
long lijht-brown with blec. srots. JLdults
ere greenish-blue jumping beetles.

(£1, pe 421), (£3, ve 403), (S8, D. 804)e

® ® 0 © 0.0 ° 0.0 0 00 0 0 0000 0 000000 O N0 000 00 00

urace iflsa beetle 1naltica c-aljobea.

~

into.

Caterniller injury.

(1)

()

Orening buds are ezten into thus destroying
ell flowers and leaves, Inside tle buds are
brovm caterpillars " long with & bleck

read and sinield eeting and tunueling ebdbout.
‘e fruit nas its eicermis scconed cut in
rlaces, causings blemis‘es in ratured fruits.
‘ney elso feed upon ex anding foliage.

Ilmrsery stoci is cften cestructively attac.ed.
(81, ne 549), (45, pe 21), (4%, p. 31).

® 06 6. 0. 00 0060 0 00 0 0 ¢ 0.0 0 000 00 00 00 0 00 00 0 0 0 06 0 000000 0

2ud motir Lmotocere ocellana,

Coening buds are ecten into end tunnelled
arcund in by 8..all agjple-sreen catersillars
widieh attain L7 in length wien full grovm;
on the lateral surfaces are three narrow
yellowisn-vhiite striges. ihe reasuring
worrs Iz2ed ror four or Ifive vee.s, pre-
farring to feceu on flovwer buds. (2, p. o),
o &>

(23, p. 108), CC, D- 207)0 @ 0 000000000000 o0
Bruce's g sn-vorm 2acrnela bhruceata,

1l.



b.

(b)e TUnzolding buds Leva their sceles eaten off
and tne rlcvers ecten intoe. +ke de-
vestating iInsects are very smell cestor-
rillers reciding in csheltered ccses. The
cases gre vistol-siaved having a curl cr
bend in it; in all they are " long and
nay be found <ttached to leaves, twi:.s,
branciies, or rruit, denenaing unon tie
season of year. (56, p. 601), (47, p. 58),
45, po lO)o @006 060060 ccs0 0000000000006 cs080800

Pistol-case bearer . ccleocep:..ora neliverella.

(4). Sare cs8 preced ng except thet the case-
bearer Lhas a cigar-snaped case vhicn is
triangulaer av the tipe (Ci, pe &),

(51' p. 547), (57, po 56). @00 00 ¢ 0000t 00000
viger-cese verarer <Coleoprora Irietcherella.

(6)e rud ccales are eaten o.f by yellowigh,
frearisgh, or bleocli. regsuring worngd on inch
longe. Develonir; lecves ere eslen tettered
and sieletonized., The to»n hell gand center
o tre~ is priveril; tiie source of ‘njnry.
Tiie reeccurirg worns are soinreres, soHinning
threads vierever t:ey travel, from to» of
tree to rrouwnd crosuvise end sideworg; in
feet comoletel:” entangling the tree suf-
ficiently to cause the foliage to die and
drop prematurely. +Lhe fruit becomes badly
dwarfed. (44, pe 20), (46f, p. ov),

(30' }_)0 :96 L] @ 0 6 000 000000000000 000900 00000
Spring can«erworm Paleacrita vernata,
(45, p. 20), (47£, pe 4«1), (20, p. 06)
@ © 0 0 0. 06000000 ¢ 0 0 0 0 00000000000 0 0080000000000 00

r'all canxerworm Alsophila pometaria,.

(6)e Buds are fed upon by 4" light-green cater-
pillars with head, legs, and thcracic shield
varying from browm to black.. At first they
feed on buds, then roll end tie leaves to-
getrher to feed on the foliage or fruit with-
in the tanNElB.ieececccceccescsoosccecccossnsnse

coessecsesstruit tree leaf roller, pege 10,

(7). 3Buds are Fed upon by caterpillars which roll

and tie leaves together, tnen, within twisted
horn-lise tubes or cases nearly an inch long,
tney resiue in the encCloSUrCecececcscccccoces
eecscsesecsssssssleaf crumpler, page 9.

seetles injurye

(1). DBuds, blossoms, and new folisge in new or-
chards in close proximity to locust trees
becorme badly devasted by small jumping
beetles 1/10" long as they voraciously feed.
(E8, Do 205), (47F, Pe 38)e  eessssnccoseess
Jed-legred flea beetle crepidodera rufipes,




e

4,

(2)s Opening vuds are saten into, leaf and
fruit stems severed by gnawings, Injuries
ocour from lay through June. (53, pe. 371),
(36, De 535), (38. P 167)0 000000 ccoeccoce
Imbricated snout beetle Epicserus
icoricatus.

(3)s Buds are eaten off, twigs gnawed and
drooping. Young trees early in the 8pring,
in close proximity to oak or hiceckory wood-
lOtS, are espeOially hard hitoocooooooooo.
ecssecscecssessesNOW York WeeVil, pege 6e

(4). Jumping beetles 1/10 to 1/5™ long puncture
and eat out opening buds. Adults are shiny=-
metallic colored and at first eat out buds,
later eating out perforations in leaves
similar to "shotholes", The larvae are
ieaf minerBesss..sApple flea weevil, page 1ll.

Buds rasped.

Early in the season buds shrivel up and turn brown,
on close examination the browned surfaces reveal
raspings caused by feedings, Oviposition in stems
of young fruit produces a wilting effect followsd
by premature fruit sheddinge. Heavy infestations
appear as injuries caused by fire. (39, pp. 1=7),
(32. P. 119)’ (36' P. 592). 00000000000 O°QGCEOGEOOGEOLONIIOS
Pear thrips Teeniothrips inconsequens,

Bude punctured.

be

Swelling and expanding buds are punctured and

sap witndrawn, resulting in slight injuries to
buds. Their presence need not cause alarm,

even though 15«20 may be upon a bud or flower;

they are waiting for newly developed succulent
leaves on which they feed a short time, to end

of kay, then migrate from the tree. Some of

the leaves curl up and drop due to aphis feeding
upon them. (47e, p. 8), (47f, p. 27), (45, p. 31).

G0 0 000006009 00000000600000000000006000000000060000000e

Apple grain aphid Rhopalosiphum prunifolige.

Opening buds are punctured by aphid nymphs un-
til they have access to succulent leaves., They
draw the sap from leaf and fruit stems; the
leaves curl up and wilt, while the fruit stems
curl and droop, thus dwarfing or killing the
fruit. Fruit spurs and inner tree-top portions
are more subject to attack than terminal parts,
Qoo..ooooOOOOOOoooooquoay apple aphid, page Te



¢. Cnening buas are punctured by green asnids, 80
also are flowers ana fruit stems. The punctures
cause warringe wviicn tend at tires to wilting
and xilling of the terminal part beyond the in-
cision. Infestaticns occur ¢niy early in the
spring end in the fFall. (L3, pn. 151),

(32, Do 1&2)0 ©® 0 0 000606000660 000 0000000006000 000000

Avple tud epiid Sighoceryne gvorac.

B. Leaf injury
1., Leai miners.
8., During oune leai miners .7 long mine awvout in
tue leaves, tien pupate taerein, azter causing
the leal to curdi up end then tying it fest. Ihe
caterpillars ere ;" long, olive or trownish-
green, neving a 11,“t brown head and two lateral
end two dorsal vhite stripes. I0re often found
in unsrroyed orciiardse. Lney Sieletonize leaves
end eet out smell cavities in a:ples. (83, pe. 52),
(‘“b, p. 115). (36’ pi 525}0 ® 0 0600 000000 0000000000
Palmer worm Dichomreris ligulella,

IRt

be leaf mines less than one inch long which the
niner deserts to ovuild a 1Ili.:psy cocoon on the
leeZ surfcce close to the mine. Irom tiie cocoon
tihe caterpillar cores forth to feed on tie leaf
surface, thus sieletonizing ite. The cocoons nay
be 1Touwnd on twigs, leaves, or fruit. Attecied
leeves bprown and sixrivel up; the injury occurs
early in tre jyeer, just as the first lecaves un-
fold. <he larvae are ;" loung, greenish-yellow
with a reddisn tingce on anterior segnents.
(47, pe. 62), (53, p. 50), (23, pe. 115). '
@ 0.0 0 00 0600 0 0 000 0 0 0 00 0 0000 00 00 00000 00 0 00 0000000000

Aprle bucculatrix 2ucculatrix nomofoliella,

ce fThe first lzeves in the spring are likely to
be infested with lecal miners vhicn mine about
ror avout three wee:s, then punate within the
mines for another Lhrae vee. 8., T1le second brood
pupates in the leaf until it droos tien hLolds
over unvil s ring. 4.8 second brood larvae
lines 1its mine witnh sil.en threads, .whereas,
the first bLrood does not. (23, p. 117),
(50, pe €16), (32, De 235)e eesssescsccccncoscsns
Apple leaf trumpet niner rJischeria malifoliella,

de Irregular dari bloteh mines " in diameter haor-
bering a 1,/8" long, legless, lignt yellow-trown
caterpiller with a darx head. Wien fully
matured the larva cuts off a piece of the niine

14,



2.

.

he

With wnion it forms an oval 8sed-like yellowish
snield which it attaches to tne bark. (53, p.
75). {32. po 232), (50, Po 116)0 90000000 ovoso
Resplendent shieléd bearer Coptodisca Bplendor-
iferella.

Leaf miners wnich in the earliest stage mine
about then bind the leaf in a roll and skeleton-
ize ita Burfaces.......‘......0..0‘......l...‘..
eseesssessOblique~vanded leaf roller, page 10.

leaf mines from near the leaf center to the mare
gin terminating in blister-like cells.. Adults
are 1/10" long beetles which eat out round holes
in foliage, giving it a "bird-shot™ perforation.
Ooo.ooooooooooooo.ooAPPle flea WeeVil’ page 11,

Leaf miners in earliest stage, later they con=-
struct trownish-gray, tough, silken cases 1"

long, bent at tne top to resenble a pistol, stand-
ing upright at right angles to whatever it is
attached. Inside the cases are 1/8" caterpillars,
ecssessccscesssessserintol-case bearer, page 12,

Same &8 preceding exce,t the case is cigar-
Bhaped, having its tip triangul@rececceccccece
ooooooooooooooooooCigaI-Case bearer' Page 12‘

Leaves rolled and webbed together.

8.

b,

Late in June " greenish-yellow caterpillars

fold over a portion of a leaf then sew it fast,
within the enclosure the larva feeds on the

upper epidermis, Its head is yellow, the cer-
vical saield nas a black spot near the outer

hind corner. They are found only in neglected
orchards., (47f, p. 56), (563, pe. 61), (32, p.218).

® 0 000000000 06060 0 0800 00000800000 00000000 scssO00000000c0

Apple leaf sewer Ancylis nebeculana.

Edges of leaves are drawn and tied together, then
within the fold the caterpillars eat off the un-
der epidermal layer; from a distance the injury
appears a8 fire blighte. Nursery stock is more
often subjeoct to attacke. The caterpillars are

3" long, pale yellowish-green, with a yeliow head
and thoracie shield. (53, p. 59), (32, p. 231),

® 00000000 00000000000 0000c0000060600¢6000606060000s8c0060ssoe

Yellow-headed fireworm Alceris minuta.

15,
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Ce

Sincle lazves cr jrouzed leaves are drgmm to-
gether by eilien serwnds, vherain ceterpillars
eat Tclisce, puneiure fruit s.iing, and eat the
Jnln. "rllec; lorval stoeo2 18 a3 a leol iner.
Tha cotersillers ave L' lens, licat rellovwish
trewa to avvie-ireen, Lovin e trcovniae Llacl
Fead and ticracic snield; 1ie2 troeorocic ciield
i3 vorcered it vribe ¢ DloCiheeecevecoocscnasns
esecsssecssOllinte=tong2d 122l reller, zi2 10,

. . i
Toaves ond Sovit clugtiore oro
~ - e ] A= | o- PR 3.
touwnd wit: sil.an corcs.  Jrui

hes cavities eaven cut. ine
grecen, with neead ond viorecic
Or VDlaCJ;:.. ® © 0 & 0 0 0 & 0 0 0 0 2 9 0 ° 0 0 20 98 P 0 9 s 00 200 0 s 0000

[ PP - - . . ‘-
coo-ooo-oooo.."‘.":tlt ‘- 1ee 1"‘”—' 1‘01191‘. 1,2_(‘;3 1‘\)0

At Telietion tire lesaves are rolled and tieda to-
gesier 17 tircwad; ond, wivnkin tie onceliosure re-
side ceverel Ticied vorn-lize tules or cgoons
nearl; an inca lon. uzed by coverypillars es
L::Ael".}e::‘i)".ocoo-ooo--ba_‘ crur '1,\?, _'_&ve U.

Puds cnd leoves gre meubod tosetier Ly sillen
tureads vwieravar tiie wornm is Jeedinge.e “he coter-
»illars are " lcug, urcrn, roevin. nlaza hecfs.
eesssscesssssesssses e~ 2ul liotr, rcre 1l

Sinrle l2coves sre rolled so tiie upper ané lover
curloces arz tied to el 2r b =il en t raois,
e enrlient lerval ceriod i3 gs:ent o9 & lec?t
miner, ithae lotter ort 1s s.uent es <o geni-leaf

river wertially bturied end pertielly exncsed,
esesssssscce20 1lendent snicld bearer, nafe 16

Leeves curl up, tien gre tied by sili. threads.
“he rolled leeves are those irst burroved about
in by le=f rirers., \len innaviting the en-
clcsure trhey s.cletonize lesves and eatl cavities
in the ycung enples. The ceterpillers are "
long, olive or hzomnlsh-green, naving a lisht-
bprovm read and two lateral end two dorsal wnite
strlpes............... clrer worm, wvage l4,

Leaf nrotuwterences,

8o

Figtol-ghared prcoctuversnces on the underleaf
surfsce "
sesesessc-istcl-caose tearer, page 1l

101’!’:’:00'..00-'0.00.00.0.0...0.-.0..0

cige r-vlalec rrotuberances on the underlear
S " leng, having a trisnguler tin,
.oooooooooooooooo.oCi ﬂf"v;..se bearer, nage 12.
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, blgc.isii, twisted Lorn-liie @
nearlY an iacn lon on twigs and
21 reside recdiish-browa caverpillers,
A .

0

b

1

TaoT
........‘I....'...........J— -LC-L'A:.l“‘l

Ce 1
EA

e leeves wiiicu reave Uhen invasted by leai-miners
Lave a nine 1leegs than @n nea long; at the end
is & flimpsy cocoon 12 to £_" lcng con tha2 lower
leaZl sur;,ee..........ﬁuzle tucculctriz, vase 14,

1"

8. Scelis or vegs  to 1." leng }anAing Iircm under-
lear suriaces, twigs, Lreonche or on tne DUT:le
Irsicde the bays ar2 dari-brown shiny-bodied ceter-
pillerse (26, so. 1-11), (25, pe 215), (£1, D

503) (36’ Pe 679)0 @0 000000000000 cscscsc0ccoo
segorn Looricortary echenmeraefornis,

Speciled lzaves,
a, ..ltes or spiders,

(1)e Yellowish spois are on the foliage. Around
tne Bnets on under leat surfece are nuner=-
ouws8 very fine sil« thresds. Inside the
spots are tiny red spiders 1/50" longe.

(50, Pe &15), (32, 1. $67), (38, re. £07),

PY
©® 6 0 © 0. 0000 0 0000000 0 000 00 0000 0000000 eLeL N

221 gpider I[z2tranyetus tbiraeculetus,

o

(2)s 2Reddcned, mottled leaves turn rusty, then
bplecs and rall. Around c£=ove cn levwer
leaf sur“cce eare 8illken threads end red

gnicers 1/1¢" long. (4%, ©v. 6&),

(25, pe 508), (22, DPe ©95)e

vreeninouse red srider Yetronerus teleorius,

(3)s Brovmnish blisters 1/8" across or else in
nasses on under surface ci leaves. ctlisters
have fine tiresd entanglerxents arcund them,

rruit cracis open (21, »p. 1-6),
(4@, pPne. 1-6), (9, Pe 4R
® 6 0 00 00 000 © 0 00 0 0 00 90 00 C O VSO0 SO OB POOEOGGCOOSIETOSEOEOO

Tear-leaxr vlister nite Zrioikres pyri.

(4), =Reddisn or greenisn galls or blisters iV
across on tie under leaf surfoce. leoves
and fruit drop preraturely. Silien
threaas wran avout the blisters. rruit
of poor size, quality, and texture.

(10, pp. 1=125), (2, p. 140), (47f, p. 67).
® O 000000 000 00 0600060000000 00080000 0000600609 s0CoESS

Zuropean red mite TYaratetranychus pilosus.

17.



be ILeafhoppers.

(1),

(),

(3)

During midsumrer and early fall foliage
becomes mottled with white; inJjured leaves
fade and drop. Underleaf surfaces have
numerous shy insects which walk sideways
when startled or fly off in oclouds.

Adults are yellowish green and 1/8" long.
(47£, p. 29), (32, p. 156), (45, Pe 7)e

O 0 0000 0000 0000 © 000000000 006000000000 000600000

Rose leafhopper TIyphlocyba rosae.

Pale greenish yellow leaves with white spots

surrounding leaf punctures. Leaves drop

prematurely. Adults insects are 1/8" long,

yellowish, with irregular dark markings

and black or red stripes. Similar to pre-

ceding., (23, p. 117), (61, p. 456),

(38' p. 311). 0006000000000 00c00000008000O0CC
Grape leafhopper Erythroneura comes.

Edges of leaves turn white and curl up, or
the surface is mottled with white spots.
Tips of some leaves have a browned tri-
angular surface; also tips of lateral veins
have browned triangular areas. Adult
insects are 1/8" long, pale yellowish-
green having Bix or eight white spots on
the front pronotum margin. Similar to
?reaeding. (47£, p. 30), (23, p. 231),

45. P. 7). 9 0006000000 0600000000000 00000

Apple leafhopper Empoasca 8pe.

b. lLeaves skeletonized.
a. Caterpillars,

(1),

(2)

Late August or September trees are apt

to be bereft of foliage due to complete
skeletonization. The injury is done by
worms 8pinning & single thread wherever
they goe. When one tree is stripped, in
searching for food the caterpillars twine
and entwine the base of trunx until it is
one huge web. Mature caterpillars are 4"
yellowish-green, with prominent numerous
black spots. - (46, pp. 247-64), (2, p. 126),

Apple and thorn skeletonizer Hemerophila
Earianao

leaves which have leaf-mines within are
later completely skeletonized on the out-
8ide. The larvae inhabit flimpsy cocoons
attadhed to the leaves. Larvae are

18,



(3)

(4).

(5)e

(6)

greenisn-yellow with a reddisn tingce on
the anterior segnments; in all they are
5" longeeeesseenprle tucculatrix, page lée.

Lete in June " greenisn-yellow caterpillars
1old over &and tie leaves together then
saeletonize the unyer epiuermis., he nead

is yellow, tre cervical shield has & black
8:ot near the outer posterior corner,
.-..................".pple leaf sewer, page 18,

During June lerveae tnat mined inside of
leaves roll and tis them together than
g:eletonize trhe rolled leaf. Tihe coter-
pillers are " long, olive or brovmisn
green, naving a light browm lead and two
lateral and two dorsal viiite stripes.
eesessesscsssssssessesese @l VOIM, PaSe li.
Leaves having " pistol-shaped protuverances
on under leaf surfesces of leaves which are
g..ecletonized os....Fi8tol-case b2arer, pege
1z,

Leaves Laving 3" cigar-srhaved protuberances
on under leaf surfaces of leaves which are
szeletonizedessseslifar-gase vearer, vLAgEO 1k.

Eeetles,.

(1).

(2).

Leaves are vadily s..eletonized, during a
taree mentas period, b, metellic-green or
greenish-bronze bveetles sligntly larger
than potato bcetles, rhaving two distinct
vhite spots near the tip of abioren. They
gwarm together in grest numbers. The

fruit is eitner gouged or partly peeled

in irregular skallow patches. (2, p. 127),
(36, pe 605), (48, pp. 1-31).

® @ 000000006 000 000000 000000000 OG OGS OOCE OSSOSO O TPCDL

Japanese beetle Popillia jenonica.

Leaves are skeletonized early in tne
season by beetles 1/3" long, yellowish-
brovm, possessing long sprawling legs.
they eat leaves rcgged and tattered, de=-
vour buds and fiowers; newly set iruit
is bedly injured by having holes eaten
OUbeceeeeeees. 2088 chater, page 10.

Leaves are s.ueletonized by Jjumping veetles
1/10" long, Ulew orcnards in close proximity
to locust trees are most seriously injured.
ceseesscessceied=leg, ed I'lea beectle, pace 12,

1.






6.

leaves turn pale, dry up, curl, and drop prematurely.

8.

b.

Coe

d.

f.

h.

Leaves curl shortly after unfolding then dry
up and drop. Inside curling leaves are mile=
titudes of aphids sucking sap from leaves,
stems, and newly forming fruit., Petioles and
fruit stems warp out o0f Bh8pPGesccscccoscoccssee
eccsecscscscscscssseeeROByY 8pple aphid, page 7.

From spring to fall ephids puncture leaves and
leaf stems causing them to wilt, dry up, end

drop prewaturely. The stems warp badlyessecocseo
..........................Apple aphid, page e

Speckled leaves become browned and curled; from

a distance they appear dust-laden. leaves drop
prematurely. Fruit is undersized,.of poor
quglity and colore.....Buropean red mite, page 17.

Under leaf surfaces have brownish blisters 4" in
diameter, or masses of them; the blisters swarm
with tiny mites. leaves drop prematurely.

Fruit skins crack OpONesscecccscscccossscceces
esessssssscscsscoroar leaf blister mite, page 17.

Leaves turn pale yellow, curl up, and drope.

Lower leaves are attacked first, then higher

ones ete. Fruit is stunted. The injuries be=
come most severe in dry seasons and in arid

area8. Twigs and trunk have numerous pinkish

or red eggs upon the bark sufficient to pro-

duce & reddisn hue, during the dormant stage.

Small 8ix or eight - legged creatures inhabit

the under leaf surfaces. (62, p. 11l), (47f, p.66),
(46, Po 36)0 0000000000000 00000000c000c0000000000

Clover mite Bryobia praetiosa.

Reddened mottled leaves turn rusty, then turn
black and drop. Around the spots are wrapped
silken threads encasing red spiders 1/16" long.
eccsecsssssesseeGreenhouse red spider, page 17,

Yellowish spots on undersides of leaves sur-
rounded by silken webs encasing red spiders 1/50"
10n80...................Red lpider, page 17,

During midsummer and early fall leaves become
mottled with white, injured leaves fade and

then drop. Under leaf surfaces have 1/8" long,
shy Bide-walking CroatureBecsecevescsceccocone
@sccecssseccccscsscccceeeoROBE leafhopper, page 18.

20,
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i.

Pale greenisn yeilow leaves viicn nave waite
snots surrounding lear punciures, Leaves urcp
pre.avurely. Sinilar toweceding species.
eecseesscecscnssesseulape lez.uopper, DaEe 1.

Zdges of leaves turn wnite anud curi up, or elgse
the suriace is mottled with wnite. Some lear
tips L.ave a trieungular obrovwn spot, li:ewvise &t
the end oi leveral veius, oimilar to preceding
510C1i0Beecesscassseeiple leaiuvppar, page 18e

Feeders on e:xpendiug folig.e.

8,

caterpillars,

(1) lany tiny gregarious ceterpillars hauen
out in tire to lay waste expanding leaves;
at 1irsv they eaiv out holes, later they
consur.e thie e.tire leai except for the
largest veins, vowpilate uwerioligvion is
not uncormon. lavture caterpillers are tvo
iinc.aes long naving tea pairs or dorsal
blue tuvercies and 8ix reauisi, separated
Ly & yellow nedian line; ocunerwise t.e
LoLy 18 cicthed with long uvlacx hairs,
(20, pe R%3), (5, ppe 1=R3), (47f, pe 4«8).
00 00000 00000 0cs 000000000000 c00000cbsooc0e

Gyrey moth Porthetria dispar,.

(2). Vebs are spun st terminal points where
r.any caterpillers centralize. The August
brood sieletonizes leaves, but the chief
injury occurs vhen the over-wintering
larvae revive in the spring to devour un-
folding leaves as fast as they meke their
appearance. (5, pp. 24=32), (47f, p. 49),
(25, Pe 277). 000000000000 0600060c0c000000000

Browne-tall moth IIygmia phaeorrhoeg,

(3)e From the time of bud opening to three weeks
after petal-fall small caterpillars tie
leaves and fruit clusters, then devour
the leaves. Leaf parts which are not eaten

AYY UDesesesssi’ruit tree leaf roller, page 10e.

(4). When leaves begin to unroll they are eaten
off by caterpillars, providing the buds
were not ecten off by them. Later they
scoop out holes in newly setting fruits.
.o.oooooooooooooooooooBud mot:h, p&{;e 11.

(5)e Darly in the spring leaf clusters are
cnosen by caterpillars vhich proceed to
tie them fast to a twig Zfor e shelter,
Inside the shelter are tough, horn-like
shaped cases enclosing caterpillars eating
the leaveSe.e.e....loaf crumpler, page 9,

21,



(6)e

Complete or partial defoliation of

lezves, buds, and flovwers mey occur over-
night by &n unseen predator. The injury
occurs very early in the spring. Iursery
stock or young trees are more sutject to
attacieecceesseellimbing cutworms, page 10.

b. Beetles,

(1)

(2).

(3)e

(4).

Leaves, buds, and flowers are eaten off by
beetles early in the spring; some leaves
gere ecten regged and tettered. The beetles
are 1/3" long, yellowisn-brown, possessing
long 8pravling lefSecscceccssessccserssonse
eescessescessso.nn03e chafer, paze 10,

I'ew leaves, buds, and blossoms ere eaten
0fi, especieally wi:en in cloee proximity to
locust trees. The beetles ars 1/10" long,
and are high—jumpers...........-.-.........
esesescseed-legged flea beetle, page 12,

Unfolding leaves are eacten ragged and
tattered. The beetle is 1/5" long, shining
steel-hlue and can Jjump fre€lyecccccccsccee
........-...Grape flea-beetle, prage llo

ewly opened leaves are perforated as if
shot full of tiny "shotholes". The beetle
is 1/10" long, dull-black colored, end it
is a jumping beelleessessccccesensccanacsrons
o--.....-..-...Apple flea WeeVil, page 11.

8. Foliage eaters,
- a8+ Single defolistors.

(3).
(

Deetles.

)e leaves, during the period of a month
or 6 weeks, are badly eaten by beetles
wnich anpear in swarms., The beetles
are 1/5" long, yellow-brown, possessing
long Sprawling legs.ooooonoa'-‘.ooooooo
ecsescacsnsscsessitoSe chafer, page 10,

(B)e Leaves have the epidermis eaten off

by congregating metallic-green beetles
slightly larger than potato beetles,
They are present during two or three
nonths of the summer end cling to-
gether in BUAIMS eeeseeeoesescssscscsccsnsce
esesscecssnssedapanese beetle, page 19,



~

(2)

Caterpillers,

(4).

(B)o

Total cdefoliation of branches or en-
tire tree may occur overnight by an
unseen cestroyer. INursery stocik or
young treess ere especially sus-
centible to GefoliatioNecesecocecsaces
eeesessscseilinmbing cutworms, page 10,

Giant caterpillarc, over two inches
longe.e w..ey feed ror a month or So
without cseriously injuring tune tree,
due to their rarity. \lien through
Teeding tney 8pin cocoons, then niu=-
ernate in tnem for the winter.

(I)e Cococn inside a rolled les

= Promethea moth (18, ppe.

71).

T
265=

(II)s Cocoon 7/8" by 2; or &", vertly
wrappea in & leaf. = Luna
notr (87, pe. 252),

(III). <Cocoun 778" in diameter,
slightly longer then round,
sort of ovular-shaped. =
Polypherms noth (57, p. 94).

(IV)e. <Cocoon 1; or 2" by 3 or 4"
fastenea to brancies encasing
leaves., =-cecropia moth
(7, p. 91).

b. Colonial defolistors,.
Web spinnerse.

(1).

(A).

Thick webs are spun in forks or

crotcnes and used as a shelter only,

all feeding 1s done outside the web.
Within the web leaves dry up and die;
outside the web they are stripped.

As the caterpillars grow they enlarge
the web to accommodate the colony.

ebs are spun early in the season,

when buds and leeves are in development.
The caterpillars are brown hLaving a
vnite dorsal line; siaes sre blue, and
sparsely haired. (1, pp. 1=18),

(2, po 125), (45, p. 14).

© 0 00000 000 ° 00 0000000080000 0000000000000
Fastern tent caterpiller Ialacosona
erericana.

Dirty-white loosely woven webs, con-
taining eiicrement everywiere, enclose
branch tips late in the sunmer or early
fall. The chief differences between
this end the prececing species is that



this species feeds within the web,
viiile tire Zformer does not; this

srecies s»ing its web late in the
suuier, the former s»ins early in

the souringe. (45, p. 18), (25, p. 212),

(471" ]_:‘. é"‘ L] ® 0 0060 000 00000 06000600000 000
rMall webworn Eyrhantria cunea.

(C)e iebs are soun at terminal points where
many caterpillors centralize. During
the winter the welbs are conspicuous,
at wnich time the larvee are in nhib=-
ernaticn. ifhe sugust brood sseietonizes
the leeves, but the priancipel injury
occurs vnen the over-wintering cater-
pillars revive in tie spring to devour
unrolding leaves as faest as they de-
VelOPeessssss2rovm=teil noth, page K1,

(2)e on web-gpinners.

(A)e In midswm.er colonies of caterpillears
appear and completely aeroliate branci:ies
or tre vhole tree. Iursery stoc. or
young trees sre most subject to ettacie.
wiren not feeding they congregate on the
trun.. cr bra:nches. Lhen at rest the
caterpiliars either have trhe rear end
elevatea or the fore and rear enus;
when gstartled t..ey elevate botkh ends
suddéenly and rerain so. Jre cuter-
pillars are two inches long, blac.:
and yellow striped, aving a yellow
ring around tie neciis (58, p. 123),
(S8, pe 270), (23, pe 11%).

G © 0 0 9 0 000 0 0 0 00 0P 0P O E OO0 PRS0 0000
Zellow-neciied caterpillar Datana
rminissra,.

(3)e Same as preceding species except the
caterpiliers ere blaci: and yellow
striped witnh & corel-red hump just be-
hind trhe heada &nd a row of spines pro=-
jecting from it. (53, p. 125),

(33, pe 271), (£3, p. 113).

@ 0 0 000000000000 00000608 0 0000000000000 0000
“

Red-nuniped cuverpillar 3SchizZura conginne

—_—
(@)

~—
L]

In the spring young ceterpillars eat
off the epidermal layer; laver they
eat off the entire leaf save Tor the
nidrib; sowme also gnew s..all noles in
the fruit. ©The 1" larvae nhave three

dy



pencil-like tufts or long blac« hairs,

one at each siae of the head and one

at the dorsal posterior end. (30, p. 4l),
(67, p. 269), (36, p. 687).

® 0000600600 000006060060 00000000608 000000000000o0
Wnite-marked tussock Hemerocampa
leucostigma.

(D). This insect resembles the preceding.
It has a black head and the first two
tussociks are blacz in young caterpillars,
later turning white. Later an additional
pencil of long black plume-tipped hairs
project laterally from the second &ab-
dominal segment. (32, p. 203),
(53' P. 105). © 0 00 0000 00000000000 000 0
Rusty tussock moth Notolophus antiquea.

(E), Neglected orchards have leaf epidermis
peeled off in midsumrmer, followed by
consumption of 2l1l save the midrib,.

The caterpillar is 13" long, covered
with dense spreading tufts of white
hairs, a row of eight black tufts on

the back and two long slender black
pencils on the fourth ardd tenth seg-
ments. Head, feet, and under body parts
are black; upper body surface is white
spotted with black. (47f£, p. 53),

‘32' p. 183). @O 0 000060800 06000 000000
Hickory tussock moth Halisidota caryae.

(F). Caterpillars which spin one thread as
a "gi-line" wherever they travel; when
not feeding they congregate on trunk
or branches. If food is scarce they
g0 out after it in form like marching
army worms, The caterpillars are 13
long, having a median row of white
"lozenge-shaped"™ dots along the backe.
(26, p. 241), (30, p. 35), (46, pe 16).
Forest tent caterpillar lalacosoma
disstria.

(G)s Early in the spring colonial cater-
pillars hatoh out in time to oconsume
opening buds and devour foliage as fast
a8 it unfolds; at firet holes are eaten
in the leaves then all but the midribd
is eaten away. The insect is two or
three inches long; along the back ave
two rows of blue spots with a dim.
yellow stripe between; the body is
clothed with long black hairs,
...........oo.Gypsy moth, page 21.
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aLurz deiolintimme.

Toelorers.

(l)e During ricdcuwnrer and early fell —oliszge
veccenes noviled with viive; 1ajured 1ooves
faze, tien \;cg....... 082 leciiiorier, rage

2)e ITares of Zeaves turn vihite, curl uy, and
Crone Jcme loeves ere hiitz rottled.

Ti;s 7 scus heve a tromed sSriangulser

spet 3 tivs or lateral velns oy &lso Lave

breTied triq rnlcr s:ots. "ic_.er-uvurn"

ig couced Ly 170" Lole Jreen

leaﬁlo;;ers. (n tie Zcre part c¢f p1ro-

notuwn gre six or eirnt wmite 320ts on

the 'L:flﬂo-.ooaao-o..-..'.....ao.-..o--ooo

ooooooooooo.o-o-oA::rle 19-..1;110:'1l4rs, '& e 1
;‘;fliics

(1).

(

1

b &)

)

cen:

(1)

e

(

1

iid
)

ilovers are
tetally over-

leoy tuds, ond
stri:-edi rertially or
nigcn

iznt by an unseen encmy.e Uie in=
jary occurs ezrly in the spring-eond
is r.ere liuely Lo betnll nursery
stce.. or VO VTCCSacecscncecescnccns
o-nco-.-...oc‘-».. .blw‘ y 8 1C

1 D, Wry vz, £nd
Lovurely. Jnonzst the vy curled
leaves are rult e
P A

L7 Aarmoen ] yA
VIS o

~nids secrsting
are et tires

11:‘16.......'.....l...’...

naie Te

3 cevioles

>

4' ]
warved way out ¢Ff
....12 aonia

™ ~
00-.0.--.0.0-.00--080 Cui-lia's G )

~imiler to rreceding sioaciss, except tie
oreeceding ceoes its 1*jtry eivi.er in the
s»ring or rell, viereas tnis siecies cone-
tinues itg 1lgary “rom soring rignt through
to lote falleeeeeeseenpnle amid, rage 7.
2TTOTT S,

During the sp ing ¢reenish, brownish or
Lleci: moact 14“ vorms cwvout one inch long

grin *zreaus rrom viiich they dongle and
Bo tangle up the tres trhat the leaves curl

up, Gie and dropn pre.eturely. Upver half

of tree, esnsecially tihe central portion,
iS tlle C?ﬂtcl‘ Of &ttQClZ.o..o..o..-.........
eesesees . ring and a2ll can.orvoriis, nage 12

ers and mitcs.

Yellowisn spetg on oliage surrounded by
sillien wbbs on under surit.ce encosing red
spiders 1/00" long. ILeaves drer

e

@e e v 0c00s0cecs0s00000000o0. nc S;l(;_,l‘, .0

~1'a arat



\ s SR By A - 0 -1
(2, Zedacensd rotiled looves turn rusty, then
turn Lloe. oni o]

300, '"oucd the snots,
cn lover leai suriece, are 8il.en trreacs
encodins red sriders 1,1d" lonc.
esessessssslrraaOUI2 T2 B icer, .n/e 17,
(S)e Opec.ii2d leszves bacone hrommed cud curlied,
“rom & wistonte ey o-.aar wusy laden,
bOI(“"C {.—ATCL‘~:~:"‘;..Q|0..!"-.0‘..0-lo..oa-o.i

esssscenseutiTOpeAn red mite, pose 17.

(4)e Under lesai curfaces neve brovmish tlistars
S in disreter, cr ncsses or tien, The
blisters swerm with tiny mives, Icaoves
drop beiore Latzrity....................
eesseesess-CAY lecl Lliztlor mmite, sare 17,

—_
(2}
.

Iecves turn »ale ellow tien curl u> =na
Grole lC”ﬂT lasves ere ettac.ed iirst
tiien tr.e nisTer ones ete, Injury is vworst
auring ary s ellis or in aric ereas,

......................Glover rite, vage 1%,

(Xl

Dlover injurr.

l., MFlcwears =71 .70 oo ooteon avay by leaf rollers
vhien tiey cre abundent the entire Tree ney beco
gtriv.ed of tuds, Ilovwers, aad leceves, Larvas ar
2" leng, ;ello'lc:-’”een "nead cnd tnoracic srield
being brovnish-blacii; foed fronm T 7 to Jugust.
eecesecssseelblinue~-u nded lec? roller, nope 10,

2o Flowers, btuds ond lazves on brenches or entire tree
striy_ed overnignt by vigciltle nests lursery

nv
gtoci or ycung treces most 1 able to be attacied,
o.........-.........Qlif{.bil’lg CH’G'.’.OTE". ’ 1\.‘-‘:‘7@ lU.

Oe Flower stems are punctured by ellowish-green ahids
viiile in “nie processg of feeding, the stamao wilt
end the flow2rs Cilfeeeeees~ople Tud 20nid, raze 1lé.

4, Movers era ezten into and
beetles 1/1C" long. Ylowex
eaten ro. _ed. wreces in clo
trees are nost “uLlO¢~1” a

....'...."l...—iJ\ 1("8' '3(1

Jrohirl‘” to LC

¢]
ecﬁedao-.-oono---oooaoo.
ea

toetle, race 1=,

5 Ilozscme, budeg, and lecvas are naarly entirely eaten
oft by large numbers of rellovich-brotm boetles
1/8" long, rosaescing long sprawling legs.

A LT x> R i
@e00cc0csensceecsscecscsccscccsnees 0S8 C.’.aa.er, pi“.“ue 1\,.

e
=
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6.

IV, FRUIT.

Petals are eaten and blossoms riddled by shiny
bronze-green beetles the size or a potato beetle.
The beetles congregate in great swarms.
evessesssescscssesssessecdpanese beetie, page 19.

A. Fruit blemishes (outside).

1.

2,

- 5.

Fruit is covered with honeydew masses growing sooty-
black fungi which renders the fruit unsalable. Dur-
ing the winter bark on the undersides of branches

and twigs is nearly covered with shiny convex-shaped
scale 1/12" in diametere.ss...ssTerrapin scale, page 4.

Minute grayish specks on fruit and leaves surrounded
by a reddish 8re@esecesceccceesean Jose Bcale, page 3.

Dietorted fruits having honeydew masses over them
and on leaves, the honeydew has sooty-black fungil
on it..-...o..................Apple aphid, pege 7o

B. Pruit blemishes (through the epidermis).

1.

3.

Crescent-shaped scars.

as Convex-shaped crescent scars sometimes having
@& hole in the convex side. The incisions develop
into swellings or knots protruding from the fruit
surface, At times the scars develop depressions
instead of humps. Fruit becomes hard, knotty,
and misshapen, usually dropping during May or
June, Inside the fruit resides a grayish-white
ourved larva., (6, pp. 469-513), (53, p. 243),
(63’ Ppo 1-51)0 900 000000000000 00000000000000

Plum curculio Conotrachelus nenuphar,

b. Misshapen, knotty, and undersized fruit. Small
holes are eaten in ends or sides of fruit; when
crescent-shaped hqles are close together the
8kin between dries up and cracks. Infested
fruit nay or may not drop. The female oviposits,
after digging out a hole in the fruit, then

lugs the hole with excrement. (6, pp. 514-57),
23, Pe 116), (47f, Pi 21). 000000 cs0ccccovcnse
Apple curculio Tachyptersellus quadrigibbus.

Round holes or round scars in fruite.
8. Round holes 1/8" deep eaten into apples.
eccessssescssccseseedADple curculio, pege <8,

Shallow holes gouged, scooped, or etten out of fruit.
a. Small holes scooped out of fruit,






(1), rellow coviuvies scocr-eG oub of irrc-
trre FTruivs, Sreoeund Uie it sre rolled

- . 3 4- - R +-
leaves cnd gsil.en cuatan loront

~t

-

P O O & ’»G:'l.l' l'_

(Z)e Yruit s.ins are (meaveld and “0'“u £lso
gr:0ll holes esten inte the ‘Lt. Sreund
tice injrred 1rait are sihile end groun_ed
leaves rolled tceievher by leci rcllers,
eesecsaselDlinue~teondad leay rolisr, nage 10.

(3)e Scon aitar settin.:, new fruit clucters and
leaves are aravn togpetier vy leerl rollers,
tren tied togetrer; in the iecntire tuse
fruit has <.all cuvities eaven throuch tie
g.lin inte Thie »ulp. oture fruits snow
aeep, r“sseuoc elongoted scears,

Y EEEREE R “"la tree learf ro.l.ler, L‘E.ée lC.

(4)s orell 101°3 are eaten througn the sizin
into th 1p 2 the f:iuit are tiny,
L 1onv, ct ﬂped Prouau rences in-

abitea bj nl
oc.......".’i.’:}tol-—

e

ce bear eL, T ge 12,

(5)s Same eas nreceding, excent the »rotuberances
on tie frult are cigar-si:eped and hove a
triangulaer tire....vigar-ceze bearer, oafe 14

vavitiesg eaten into the Iruit,

(1). Holes are eaten throuzh the skin and rits
hollowed outv in the pulp. Tiie injury
occurs during tae latter part of 12y or
June, Zccause tne Citer31¢1aLs cannot
travel .Ler they injure rnany Ifruits on a
given tranch. (45, p. 26), (47, p. 22),
(56, p. 57‘*). ® 0 0 0 0 0000 06000006000 090800000

Green fruit worm urartolitha 8De

(2)e IFruit is scored and pitted early in the
snringe Injured fruits are rolled in
leaves enclcsing caterpnillers in twisted
rorn-ligfe vubes or ceses nearliy ean inch
long, one ceterpillar to each individual
SlleltSreescsssessselcaf Cil‘molei, Uca.i_eq

(3)e Deep rnits eaten into fruit,

(A)e Iew fruits have deep »nits scooped out
of the pulp. The injurious 1ests are
caterpillars 1," long, yellowisu-
blacx, hairy, end striped. Each has
three pencil-like tufts of lcng black
fhairs wnien project, one on each gide
of the Lead, and one from tie dorsal



(B)o

(C)e

(D)o

pogterior., Chere are two btright red
siots on the wmosterior dorsal sur-
18CCassseasssitite-meriied tussocik moth,
page e

Beetles 1/10" long eat through iruit
8..ins, tioewn noliow out cavities by cone
tinued eatingge. Within the cavities
oviposition occure =nd grubs then in-
fest tne fruit. (53, p. &8),

(b':l, lj. 558). ® 0 0 00 0060 00 000 000 00 e 0000

Apple weevil Dlg2udenthonorng crotecgoi,

I'ewly set Iruite are badly injured by
heving the siins crewed oIf and deep
holes scoored out of the pulpe. Zeetles
1/0" long, yellowishi-brovm, possessing
lcng, sprsvling legs, did the ingurye.
...................3088 Chaler’ l)af’:‘e lO.

Injury sare a8 »nreceding but much worse
is nerforred by beetles about tne size
of a nvoteto beetle, ihe hrad and
tnorex &re snining btronze green, vaile
the wing covers are tinged witn green

at tre edages. rhe 1in oI &vdomen with
tufts o vhite....sdazanese bcetle, page
19.

(4)., Jrecked fruit skins.

(A)

Elister-lixe paiches on fruit cmusing
sxins to cracu CPDClleeeecoecoscsccococcncse
eeses’ear leat bplister mite, page K0«

(5)e 2Round exit holes in fruit,

(A).

-

3xit holes ere 35/16" in dianeter have-
ing a sort of ring around thei.

apples heve burrows and heaps 0L eX=
crenent in the pulp, around and within
the core. Often excrenent and core
parts cre thrust out of the iruit via
burrows in the celyx end. Seeds are
often eaten out. <©he worm is LM

long, pinuish-wnite, has legs, and has
a brown neod. They enter usuaally via
the calyx opening into the pulp to thne
core. (9, pe 49), (45, p. «U=44),

(47f, po 1)0 ® 0000000 0000000000000 00
vodling niotn carnocasva noronella,

S0



~(€)e

Internal orri:esSse.
worn, annles,

(A).
(I

(I

(III

(Iv

(B).

(1)

)e

)«

\
)

)e

Apples nave burrows and neaps

or excrenent in tie pulp, cround

and within the core. Iten ex-
cre.ent «nd core part are thrust

out of the fruit via burrows in

tiie caljx ende. Seeds are oiten
eaten out. <he worm is 1" long,
ninzich-vhite, has legs, and Las

a urowm heacd. iiey enter usually
via tre celyx ovening into tie pulp
TO 1118 COTCecocesoccssccssncsccssccs
eessseee0dling motn, page <O,
Durrcows and excrerent ere in tle.
pulp and core, even excrernent 1is
Tforced out upon tre cuteside. Iate
avvles in close vrexinit, to peaches
are r:.08t seriously attacuea aiter
reacnes are harvestec, “Lhe worms
gre piniisn or creeny-vnite, "
10nNgees..Criental iruit noth, page 5.

Imrrowing worrs under the suin,
treveling about in windéding cir-
cuilt first just under the sxin,

tiien next to the core; souetires

trney inrest the core., Lhe wornms

are ;" long, legless, headless,

and wiite in color. (25, p. v5),
(45, pe &%), (47£, pe 10)

® 0 0 0 00 000000 0 & 20 00 0 0 0% 00000 000000 00

Apple meg. ot meroletis pomonella,

Burrows are uncer tine suin ol

apples wunich cntirely under-mine

tiie calyx end. Tlhe niines ave

suallow but bread, seldom entering

the core, The worm is o,/8" long,

pinaisn or nearly white. (53, pe. 20),
28, pe 95), (45, p. 44).

© 000000 00000000 00 0000000000000 000000

Iesser avnple worm Lasweryresia

prunivore.

erubby anvles,

urubs 1/9" long, miluy-vhiite,
legless, witn a bdrovm head, and
strongly curved reside in the
PULD OF COLCessssccescccccscccas
eseseollun curculio, page LU

Cdoe






(II). Grubs nearly " long, brown or
lignt-brown with Tour distinct
numps on the back nave no legs
and are strongly ocdurved bore
about in the fruiteececscecccscces

eeseesesApple curculio, page 28.

(C)e PFruit seeds eaten out.

(I)e Seeds have 1/5", spindle-shaped
curved maggots which hollow out
seeds, then hibernate therein for
the winter. (322, p. 355).

® 0 0 0000006000000 00 0000000000000 009000

Apple Beed chalcid Syntomaspis
druparum.

(7). MNisshapen fruits.
(A)e Dwarfed fruits.

(IYe Fruit is undersized, of poor color
and quality. The folisge is
speckled, then drops permaturely.
essessesBuropean red mite, page 17.

(I1)e Dwarfed fruit with a rough, un-
even, more or less pitted eand warty
sBurfece ...+ 808y apple aphid, page 7
or Apple &apnhid, page 7.

(B)e Fruit surfaces irregular.
(I)e Fruit is normal on one side, on
the other side there are Bkinless
areas over which the fruit tries to
grow new skin but by so doing the
apple becomes warped out of shape,
eeesFruit tree leaf roller, page 10.

(II1). Same injury as above,but several
apples on a given limb are 80 in-
Jured; sometimes half of the pulp
is eaten out and the hole never is
ETOWN OVOTreeceovcecccoscocococcscocce
Green fruit worm, page 29,

(III1). Dimpled and pitted fruit, causing
a gnarled surfasce. (45, p. 47),
(47f, Pe 12), (53, Poe 28).

Apple red-bug Lygidea mendaxX.

(IV). Lumpy or knotty fruit somewhat
dwarfed....sR08y apple aphid, page 7
or Apple aphid, page 7.

(V)e Depressions in fruit having numerous
8ting-like holes or healed scars.
Between the stings the surface humps

OLa



4o ysae
rerogure

WDeesswople curculio, pope L8,
Sinilar t
ueprv.; ion
acors 1ns

creceding, but the

rave crescent-chared
d of rounding scars,
1ty of tue surlace
ig rmea w e tran in the pre-
ceding so 25, uine gurfece is
bedly werned, hunved, and nitted,.
eeeeee.lun curculio, pa_e 28,

frvit shedding,

(A). iree wea.ness causing yrerature Iruit
sheddinge

(I

(I1I).,

Infested leaves turn jellow, all
growth ceuses, Zranciied and twigs
l.ave coverings of trcwn soft-
bodied scales 1/¢"-2/16" long,

sort of rali-pea-5:g08leececescercne

o

e..ouropean frait leceniun, paze 4.

)

S nlled foliagc, Irom: a distance

appearns Gust laden, falls pre-
I:.t led'.ooooo-onoo.-oulo-ooctooo

essouroser1 red mite, nage 20,

During dry spells or in arid
areas the foliege drops, folloved
by fruit arorpvinge. oliage turns
vellow and curls before dronpinge.
eseseellover mite, page 0.

(B)e ‘lormy e.ples Gropring prenaturely.

(L)

(III).

Lpples heve winding eircuit
burrows tetveen tne sS.in eand core,
in which 1is ruch exerment. <Zhe
vorms ere viite, legless, head-
less, 1/4" 10NZeeeesoseacsscnse
eeee.ipble mapgot, pege Sl,.

Apples nhave burrows and nheaps

of excrement in them, in the »uln,
eround tne core, and in the cores
If tle worm made its escape there
is an exit hole &/16" rouud with
a ring around it.,
essesessssv0dling moth, vage 30,

tnarled, kmotty fruit which hes
crescent-snared incisions cr cscars
on trhe cutcide and grubs within,
They are l/u" long, miliy-vhite,
neving a vbrowvn head, trey cre
strongly curved and legless,
eeseesollun curculio, page 28,



(C)e Fruit stems eaten, causing fruit to drop.

(I).

(I1).

Early in the spring fruit stems
are gnawed end severed.
esesInbrioated snout beetle, page 13,

Apples leasves and fruit stems are
severed, causing leaves and fruit
to drop early in the summer or
late spring. (59, pe 67),

(34' Pe 96 ’ ‘56, Pe 389)0

0 0 0060000000000 00000000006000600d0000

Fullers' rose beetle Asynonychus
godmani.

24



FEY TO TIE lORE INTORTANT PEAR INSECIS.

I, TRUNK, BRANCEES, AID TWIGS,.
A. Trunk,
l, lature trees.

a. Burrows from 1-2" below the ground line to a
foot or more above, they are within the inner
bark and sapwood, extending into the heartwood.
Darkened, dead, bark areas near the base of
the tree or coils and piles of reddish sawdust-
like particles on the barkx and ground reveal the
insects' presence. If present, they can be de-
tected if the ground is scraped away from the
tree at the ground lire. Exit holes made by
adults are ordinarily 810" above ground, the
diameter of & pencil., Deadened bark areas cause
a general tree weakness; a complete girdling
kills the tree. (61, p. 185)%, (23, p. 87),
(47f. p. 80). 0 0 000 0000000 00000000 00000000000
Round-headed epple tree borer Saperda candida,

be Shallow, broad, irregular burrows just under
the bark and in the sapwood of trunxk and large
branches., Above the burrows the bark areas darken
and take on a deadened appearance, Inside the
burrows are fine sawdust and excelsior-like
fibres. The injury is due to deadened bark
areas girdling the tree. The sunny side of the
tree is the prineipal center of attack,
(44. Pe 52). (4, PDPe 1-12), (52’ Pe 300)’
(27, PPe 27.30)0 G0eccecsesccssccoseccccccscsoos
Flat-headed apple borer Chrysobothris femorata.

6. Grubs bore in sapwood just under the bark caus-
ing the bark to swell and crack, thus killing
the tree outright. They attack any tree from
nursery stoock to old trees, either the trunk or
branches. (25, Poe 155), (51, Pe 250), (56, Pe 588 )

QO O 0000000000000 00 0000000060080 08000600000006000000

Sinuate pear tree borer Agrilus sinuatuse.

d. Wounds on trunks and branches covered with
cottony masses sheltering purplish aphids,
Underground trunk and roots are knotted. Many
adventitious fibrous roots make their sappearance,
The tree is likely to be stunted, seriously
retarded, or entirely killed. Nursery stock is

*
oiiﬁnlrel in parenthesis refer to literature
®d; see list of references at end of key.
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often seriously aifected. wuerever the in-
sects feed galls are grown by the tree to
overcome them; they kill branches; roots

crack end die. Fruits become dwarfed and
smeared with excretions from the insects,
doubly causing the crop to be unsigntly.

(11, ppe. 65-23), (23, p. 101), (2, p, 135),
(47f p. 88). 900 000000 0000000000000 OCOIPOGEPOLEOIDLIO

Woolly apple ephid Eriosoma lanigera.

"Shotholes" in bark the size of & pencil lead.
Holes extending into sapwood join sawdust-filled
lateral galleries and runways; both in trunk and
branches they follow the grain. Adult and larval
beetles in burrows, adults are 1/8" long.

(32, pe 340), (3, ppe 3-8), (36, pe 530).

G 0000600 0000060006000 00000000000 06000006000000000 00

Shot-hole borer Scolytus rugulosus.

2. Nursery stock or young trees.

be

a.

Trunk, branches, twigs, and occasional fruits
are coated with minute grayish Bspecks, barely
¥isible to the eye. Around the scales, on both
fruit end bark, the area turns red. Under meg-
nification the specks ere disks having a central
raised nipple-like blackish spot., Tree vigor
decreases, foliage becomes scant. (47¢, pp. 1l=13),
(21, pe. 165), (59, pe 70), (25, p. 126).

G 0000 0000 00000 0000 0000000000000 09000060 00000000

San Jose Bcale Aspidiotus perniciousus,.

Trunk, branches and twigs are covered with small

brownish scales 1/16 to 1/8" long, curved and

resembling an oyster shell; underneath individual

gcales are many minute eggs. Bark cracks and

the whole tree weakens or dies., (47b, p. 1),

(23, Pe 124). (478, Pe 63) . 00000000 ccccsctocne
Cyster shell scale lepidosaphes ulmi,

Branches and twigs from May through July have
undersurfaces covered with cottony appearing
masses beneath which soft scales live. Heavily
infested trees have entire foliage turn a sickly
yellow and die. (36, pe. 676), (856, pe 295),

(2' p. 153). OO 00 0000000000000 0000000000000 00

Cottony meple scale Pulvinaria vitis,

Branches, twigs, and even the trunk may be

coated with dirty-white scales 1/10" long. In
the winter time if the scales are flipped over,
with the naked eye one can discern reddish-purple
eggs. (61, p. 176), (47b, pp. 6-11), (32, p. 125),
(56 P. 675 [ ] @ 0000000 000000 00 0000000000000

Sourfy scale Chionaspis furfura.

36



8. During the winter ver. on uindersides of
branciies and tvifs is nearly covered over witn
si1in, convexz-cshaped orownis: scales 1/12" in
Giseter. In the swuer teoe Iruit is costled
with noneydew riaszes growing Socvy-wvlacus iungi
which renders tie fruit unsslable. (v, pe. 1k9),
(2. P. bs), (éb, De OLJ) @00 c00 000000 c0sc0000 000

-

Lerrepin scale I-ccenium niirefasciatun,

fe ._rancies, twigs, and leaveu Lhave larze tromm
soift-bodied Lalf-“na srepceG scales l,o to o/1o"
longe. uhey cluster tote ther on cne side of the
twig or branen. ey winter over on sualler
breicres o8 rlat sp ;nule-s raed brovn scales 1/25"
long and inmature. nfectetions cause leaves to
yellow, all growth ceases, iol.owed by pre.ailure
Snedding of Hliegce and fruit. (81, ». 26l),
(52, P. 122), (25, p‘ l%a)c ® 0000000000000 000000

Surorean iruit lecanium lecsnium corni,

€e ounds in vrancies and truni are crowded over
wita cottony nasses sheltering purplisn asvnids.
wounds form gall-liie inobs in endeavoring to
overcore the toxic svirmlegtion. Underground
trunis and roots are also subject to attaciks Ine-
fested trees citen grow nurerous adventitious
fivrous roots. Roots die, the trse is stunted,
or ray even e killed overniyhnte eeeecesccscccce
...--............‘;100111." ajf‘jle aL.‘Il:Ld' 178. e OO.

Erancnes,
l. Dead barr areas on suiny side of tree.
8. IZxit Loles tkhrouvgn bterx reaching into sapwocde.
esessessssilat-headed apple tree borer, page &5

&, DBorers in branches,

a, Ilarrow winding burrows frow. beneath the vari wey
into tne heartwcod. DBar. areas above Dburrows
dal‘l:el]ed or dead. Q@ 0 ® 8 0 00 0 2 0 0 000 00 090 000000 00000
seseses.dinuate vear tree vorer, page 5.

be "ohotholes" in brancines just avove bud sears,
c.-oo--.o............Shot-hole borer, Page 56.

Cce Shallow, broad, irregular burrows under bark
and in sspwoud on trhe swny side of tree.
eeesessslat-neaced annle tree borer, pvage 3b.

O, 4irce injuries naving cottony coveringse.
8. Cottony magses over injuries, under wiiicin resgide
Pul‘i}lish a~11$idsﬁ ® 0 000 000000 08 0 0000000600000 000

o-..............WOOlly apple aphid, page 06.

4. Dbark scales or coverings of branches,.



Trere are 112" dark ashy-iray scales on

brancres anu twi.S. Tiie central elevation is
orange in color ana ofI center., Zrancres and
twig scoies einmiler to Putnaw's oc'le (pace 5)
and cherry Scele (zare ©) disvinguisred only

by niscroscopic cagractars. (51, be 2ol),

(45’ pc 5d)o © 00 00 0006000600000 0000000000000 00000

Zurorean frult scele ASpiciotus ostregeforniis.

Ilnute thin ¢grayisu scales reassec togetner upon
brancies and twigSe. Under ragnification tne
53ec“s avvear to have a reised reddisn giea in
tne center oI eacn; thus tney are distinguisred
from tie San Josse Scale {page o); otherwise they
are si.ilar. (32, p. 1l28), (<6, p. ©l7).

O O 0 0 0 00 ¢ 00 0 0 0000 0% 0 ° 00 00 00 0 0 000 00O 00000 e

Jherry scale Aspidiotus Forresi,

Erancnes enu twigs nave darx gray to hearly

black alrost circuler scoies, 1/12" in diareter.

.he raised orange tip is oxf center. (51, r.l72),

(CF' p. ZUE)' (52, Do 179) © 0000000000000 0000 000
Putnam's scale Aspidiotus encylus,

Srencnes end twigs sre coated with 1/8" reddish-

orenge scalies; tie centrel suot is oif center,

(51, po 56U), (25, po Eaé). @008 0006000000000 0000
walnut scale Aspiciotus jus_ens-regiae,

ey

urayisn spec.s on fruit and barws, individually
invisible to the eye, surrounded by a reddish
ETC 8¢ eessssssssnceenan JoSe Scale, poge Vb

Cyster-shell-sieped scales 1/16 to 1/8" longe.
ecesssssessscssscesCyster 8rell scaie, page 36,

The under-vark of twigs is covered with cottony
casses irom .8y burou.d JUlYe eeceecccccccccocce
eccesesssssssscbottony maple scaie, page <o

Large brcwm soft-hodied scsles, half-rea-craped
1/8 to 3/16" longe. Winter isorms are flat,
S')lllale-s‘aled and i.’-'“.matul‘eo R EEEREEREEEEEEEEEEYTES
...............“uropean fruit leceanium, page 7.

Bark on undersides of branches and twigs is
coated with shiny convex-shaped vbrownisin 8cales
1/1&" in diarietere. e.e.eolerrapin scalie, Page ST

Barx covered with greyish scales 1/10" long.
In winter, if rlipped over, tney will reveal
very sna¢; reddish=-purple e £EBe ecsscecsscscne
oo.........-..........JCU.I‘Iy SCa.Le, P&ée Ve



Ce OSmall blrancies, twigs, end siocots.
l. Iwig borers,
8, uLwig tinrs aud treir 1oligge Gie secx cecause

0T S.&lLl burrowing ocetles 1,8" ._ong, cylindrical
in shere. Iwigs are attacied Jjucst below e leaf
scer; irom tnere tre varrow -eads into tihe sap-
wood in one main longitudinel burrow and nurer-

ous laterel one called brood crambers. (15, psl€d),
(51, P 25;;), (b, Pe 15)0 @0scees00 000t s0c00s0s00 e

Poar blight Leetles Ifnisendrus rniyri.

be ©Shoots die-beci and wilt because of small poring
larvae., Diniiish or crearmy-white larvaes ;" long
in twigs ceusing the foliage to wilt and the
whole shoot die. =Early eand lete veristies of
rears ere asttac:ed by tie lervae, eerlier btroods
attack the shoots, later broods ettacii tze
fruit. PYears in close prozximity to peacl: or-
chards are most severely injured aiter the
peaciies are harvested., The internal worminess
siiows up a8 burrows and excrement in the pulp,
in the core, or nmay even be exposed to the out=-
sides (2, p. 122), (36, p. 608), (4%& pe 10).

© © 0 0 6 00060 0000000000 ° 0006000000000 00° 0006000000000
5 4

Criental fruit notn CGreohelitha moleste,

Ce Durrows irom 8Shoots to base of nmain stem widen=-
ing out at lLase orf shicots causing the twigs to
wilt and drop off. The borings are lengthwise
with the grain end contain " brovm beetles,
ke injury is nost noticeeble in winter or
early spring indicating the killed new growth,.
The whole tree, if injured in repeated years,
will die; otherwige it is badly weaiened,

(50, peo 513), (15, pe 67), (51, pe 449).
@ © 000 000 00 0 9000000000000 OP SO OO POSOEODNEPS PSSO OIS

Apple twig borer Amphicerus bicsudstus,

de TIwigs from two to thnree inches long to two to
three fcet long litter the ground beneath the
tree. The twigs are smoothly out off; the
severed part Lhas a hollow center plugged with
fine shavings and sawdust. The tunnel may be
10-16" long enclosing a " white grub.
(51, pe 8L0), (&5, pe 327), (36, pe 604)
® 00000000 00000090 0000 000000000006 000000000 0000900

Iwig pruner Zlaphidion villosum,.

@, Iwigs to small braacres ;" in dianeter are
often cleverly girdled by having a complete
ring grawed out of the barik to the sepwood;
consequently tie twig dries up and is brolien
off wien a nhigh wind blows. Cviposition occurred
in tl.e severed part, the egfg hatches and the
grub cets out all but the bar., as it lies on
the ground. (51, P. 202), (53, p. £282),
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© 0 0 00000 0060606066060 060600068060 0600 ¢ 000006000 00004800000

Twig girdler Cn cideres cingulatus,

2., Gnawed twigs.

a, Twigs badly gnawed Bso tuhey droop, buds en-
tirely gnawed off. Injury occurs early in
season, oung trees set out in freshly cleared
lands in close proximity to hickory or oak wood-
lots are seriously affected. The insect is a
2" gnout beetle grayish and black mottled.

(55, P 78),.(56, Pe 632), (47f, Pe 37).
QP 0 0000 000000000 0060000600000 000800600000000sc000000o0

New York weevil Ithycerus noveboracensis.

3. Twigs die-back.

a, Twigs and shoots, especially on nursery stock,
die back as if infested with borers. The in-
sect is 4" long, ovular-shaped, and coppery=-
brown. 136, p. 611), (32, p. 163), (2, p. 139).

Tarnished plant bug Lygus pratensis.

4, Severed twigs,
a. Twigs hollowed out, causing adjoining shoots to
wilt and break off, 00ceeccce0csscessvscscsoce
escccccescsscseseeApple twig borer, page 39.

be Hollowed twigs from 2-3" long to 2-3 feet long
litter ground under the trece ececsccccccoccscs
..o..00.0.000.0.0..0-oo.oTWig pruner' Page 39.

e, Twigs or branches, less than 3" in diameter,
litter the ground under the tree. The severed
end shows it was gnawed off. @0 c0osccccccrccce
.00000000ooooooooovoocoTWig girdler, Page 39.

b. Bark coatings on twigs.
a. Scales.

(1) Grayish specks on fruit and bark, in-
dividually invisible to the eye, sure
rounded by reddish are@Be eecccoccescse
seecssecceccesedan Jose Bcale, page 36,

(2)s The bark on the lower side of twigs is
covered with cottony masses sheltering
purplish aphids, from liay through Julye.
eseseccsceeselottony maple scale, page 36,

(3)e NFemale scales are dirty-gray in color, ir-
) regularly pear-shaped, Mlale scales are
much smaller, elongate, snowy-white, having
three distinct keels extending longitudinally
along the back. s.e..Scurfy scele, page 36,

(4)s Oyster~shell-shaped scales 1/16 or 1/8" long.
poescecccccccse.0yster shell scale, pagd 36.
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1I.

III.

U
A,

B,

(Z)e Torc cn tndersiles of twizs i3 conted with
£i.iny, convex, brevaisnh sczles 1/12" in
diereter. ......serra’in scale, rore <7,

SRGACUID (trunx wﬂd roote).

Roots have galls, encleosing der:-tlue arnilds czuising the

roots to crack o;ej and dle, thws _ecodiar to ultinate
gathh of tie treee ceceeeessnC0lly enple erhid, reoge S0

"

Trunx from 1-9

Lelow ground to one foot or icre chove

ground have skallow burrows Iror: tie barx to the heart-
wood., Dead bari zreas overlie tie burrcws. 8-1C" above
ground are exit oles tiie sgize of a lead pencil made b
thhe adult bteetleSe eesese-icund-heocded ep.le worer, poge

POLIAGE  (Zuds, Leaves, and I'lowers).

A,

Bud injur-—.
l. D3uds eaten off,

8. Zwigs badly .navwed go tiey drocp, buds entirsly
inawed off., Injury cccurs early in cecscn. Young
trees cet out in fresnly cleared leaads in close
proximity to nicrory or ocgu wood lots are cer-
iously cifecteds eeeeeesce™W ZOTra vweevil, cafe 40,

Do orxplete or rartisl defcliaetion of huds, lecves,
aﬂd flovwers may occur ovarnight by sn unseen

preoator. frze injury occurs in tre 9pring very

eerlye. urcery cstociz or young trees are most

subject to attaciie (85, p. 108), (30, p. 483),

(45, Pp. ll"'lé)o © 0 0 000 00000000 0000000000000

Climbinz cutworms [octuidas 8,.

c. Buds are entirely eaten off, ad they bezin to
swell in the g ring; later the Iruit, leaves,

and shoots becore seared and pitted by cster-

piliars wirich traovel sbout in twisted horn-like
tubes or caces nearly an inch long. Lecves are

rolled together and tisd by siliien etrands, in

vhich tre creatvure and 11is rouse seens shelter.

(22, pe 213), (26, p. ECO), (47f, p. £4),

(51, D‘ 69). ©® 0 0 000 00 000000000 000 00 PO 000000

Leaf crumpler Iinecla indigenella.

de Puds, legves, and floviers are gt
atly ruined early in tie sec

are eaten olf or eaven rag e

2ed or

-H
C“

mm

son
ana te ttereé;

1d3 and leaves

blossom8 gre neerly e=tén orf; newly set Ifruits

ere bedly disf{igured oy heving pits eaten into

tiiem.s ALl tre 1qdur" occurs dvring a one rncnth

“or six week period. 4dults beetles are 1/5"
long, yellowizii-brown and have long cSprawling

lege. (21, ». 454), (19, po. 1-4), (éc, Do Z¢

© 0 0 0 000600 ¢ 00 0 0 8 0 0900000 0 05000 9 000000060000 0000¢00

3 P - o~ . s .
.108¢ crlaulr Lacrougectylud SUBZNLT00IS .







© ©6 0 00006 ¢ 0 00 0600 00800 0 0 060060 ¢ 000 0 00 00000t o0

crece 1Yloe beetls T2ltica cialiion,
Le Iuds eaten 1intc.
3 v PRl o Ao 3 - 4- A Adn 4"“ ad
8, (po1ing buds are eccten 1into gcud destirol cen-

ceaquer.tly the future cron is injured cr rllned.
‘e epiceriiis of Zruit 13 scoc ed out in places,
viieh, of course, cuds wlenistes to the rijenecd
erone (21, p. £49), (4&E2, . 21), (472, ». 1),

Do

de

Qe

(@3]
.

Qe
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Cha']'}qwq.

[ 7]
[ 6}

-

H

10lding lacves, end cevelo ins Truits
& from tie tide wudy osen to three

i

grter setgl-Toll, DLeversal le-ves and

D
g DD
He =

al

i clist2ra cre tied voretier with sillon
gitrands; within the enteanlerenty cevities ar
e=ten invto tie Ifruit and the levves eore g::tially
cr extirely .illei., icitured Iriits have deed
rugsated, elongaved scars bodll ceicrning thenl,
£1, ro. 1-6), (17, ;oe 1=R¢), (33, pp. ©=5).

® 0 0 0 0 0 000 000 % 0 ¢ 0000000 OO OO N 0L OC 00000000
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fruit tree leaf-roller caczeecin gro-reos ilg,
Euds, bloszoms, and new foliage in new orclards
in e¢loze rroxisity to locuct trees teccme boédly

Gevastoted by small beetles 1/10" leng, as theyr
vorceiocusly feed. (Z1, p. 205 (47F, Do CO)e
.I.OCQl...'O.l.ll.....'..0......'.0....0..00..

Red-legced flea beetle -Creridodera rufines,

NI

Cc.ening bLuds cre eaten in%to, lesad and fruit
gtens severed b7 cnami ngs. The injury ccours
from late Loy tﬂLOJLh June. she edults ere
3/3-3" 1cng, greenish-browm snout beetles. Lhe
wing oove aro cros.ea by two irregsuler light
11083. ‘v--, ;.“" u7.L), (\J'S, p. 5:«3).

® 0 0 6.0 060 0 2 00 00 00000000 PO SO S 00000 e 00 e

L.bricoted sncut beevle Ioizserus irbricsiusSe.

n off by C“th“willars
d horn-sihhgred tuves

In the siring bWuas a

vihieh treovel avout 1

OI‘ C&SGS YZO'_I'].;,’ 5.:”} i ®© 0 0 00 0 ¢ 000600 00 0
o
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] er, nage 4l

® 0 0 0 0 000 00 0000 e L

.&-%Gs r “edo

erly ii scason uvuds
on close earinetio:
veal ressinss 2
insectso 1/ .o"

n browm,

7 blsoel:

Ce D avogar

y T
es injuries ccoused by fire. Ovioozi

42,
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cater,illars cie Lo inses len-, Tovin ten

sairs of dO-G?l ulne tibereles and :ix redii*h,

se-aroted by o rellew nedic: line; ourervise

th2 to4ar 18 clict el :1th 1cn bioel: h“Lrs.
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Grrey otk rertiaetbris Jic.onr,

TUnfoldin, leecves zre injired vy csalesrrillers
viiel, ferim a novge ouu 0% .eol vileceg anu salive
in wlien they trovel ctcuy; the citer;ill=rs?

coses ere nesrliy & iren 1long. Prceesceccecann

o - 7 ~- - .
.............................ei::. C:‘:K‘._*;.", ﬁ'—f".t_e Z.:l.

Uncéevale 2l Jcli
gsericusly injura
imity to locust

N S
o.-..........e :-..

L ]
;T2e8 veccue injursd
24 lea ue.i., I3

Toung trees aud nursery stoelr are esreciall;”
subject to early Cdeloliation &s tle leaves Tirat

besin to unrolls Jie epilernig ¢f fruits is
520038 CNTe  sesescsescsesssocnd moth, 1age 42,
Tnicldings leaved are ecten into co trtel creer
Ta;. . ed NG Totinr2de eeeeescccccssssocsosananse
ececsssssssess.rrane Tlo2a bacltle, 1o:e 42,

drom the tise o tud osenins to three weels

alter yetil—l"ll s:all cctervillers u]e leaves
ar:d Lxglt clusters tvogetier, tien eat tie lecves,
‘e lear pearts waich ars nov ecten (ry uv.
.................--“1 vree leaf-rcller, roge 44,

Uebs ere spun at terninal voints wiers neny
caterpillsrs centralize. Ziie webs zre 2one
gpicucus during the winter, wnile tre larv"o
are 1in Libernation. ZiLe Jugust brood tends to
B.eletonize lesves, but the orjmcirﬂl 1n,vr"
occurs =en tie cverwintering caterpillars re-
vive in tie sgs_orirs to deveur un$olu1“c leaves
&9 icet as irey nore their ooicarance. -here
is one geueravion eacn jyear; in tie first stace
the injury is vy s.eletonization; in the second
stage 1t is w9 uevourwrg leaves in the snring
as ;ﬁnlalv 28 they ap.ear (O, IDe £4=02),
(2' r 0000000000000 006s00s006000000000c0cc0sn
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T minerc,

Tegver ore rolled vo and tied toceotiier oy leef-
essing lervee vrich eat oif the under lec?f sur-
foces., The earliest caterriller =te;e is s ent
a3 a ler? rirer; tien it rolls ana tles lesves
togesrer and nsunetvreg iruilt s.ing,ests out

iruit omly, ests off Ficwvers, buas etc,.

(S8, re €2), (£1, p. LoD, (SS, De 762).

® © 8 0 00 0 00 00 0 0 0 060 000606 0 0 ©° 0 0 ° 29 000 0 0 0 %00 00 00000000
(bligue-uaunced leaodt roller cJaceecis Irosacelinf,
Lari on trunii and branches nave 1/10" ceed-

lixse rrotubarances witinin wnien resicde snoll
westruetive cupetine csterpillars. In tre lear-
vel stage tieyr are iobile leal miners, ra.ing a
mire 1/4" in diereter. (21, ne 75), (G2, 2. £82),

J2selerdent sihiie
ifarella,

Specxaled leaves.
Leaves vecome 9reck 1 a,
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‘rem & distence; tie leeves drop presturell.
;1 oturcs in the leaves roo tnem of

.71l end et the same time poiconing thre

ling tisgue.s Very lignt s;ider vebps on

cersurieces, sruit is undersized, of

ality and color. (10, »pp. 1-125),

140), (47f, Pe 67)0 oo ceseccssssecor s
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fuds and tiossoms are eaten, follage Bikele=
tonized in new orcnards in ¢lose proximity

t0 locuBt tree@Se ossecccscccecccrsccsccccsncnce
ecsscsscescesesosnod=-loggad flea Leetle, page 4R,

Unsprayed or neglected orchards are lizely to
become defoliated in late August or September
because of severe leaf skeletonization. As

the caterpillars go hither and yon they spin a
8ingle thread; whenever complete defoliation be=
gsets a tree the caterpillars twine their threads
wnile in searcn of food until they have the whole
base of trunik wrapped in one huge webe. (2, pe.l26).

G O 0O 000000 0000 0060006060 000060060060 00006000800 06000s0 00

Apple and thorn skeletonizer Kemeroprnila pariana.

Leaves in August become skeletonized by cater-
pillars inhabiting webs &t brancn tips.
ccscsessssscssseselrOoWn=-tail moth' page 44,

Leaves show nothing more than a mere frame-

work of veins, The pest is a dark-green slimy

Blug. (51, Pe 240), (36’ Pe 616). XXX EK)
Pear slug Briocampoides limacina,

Identicel in all respects to the preceding ex-

cept the pest is blaockish with a dark brown

head, (51' Pe 569). @0 cse0csc0c0cceosscccncs
Pear slug Caliroa cersasi,

Leaf protuberances.

be

Cone-like protuberances growing on undersides

of leaves within which are hanging caterpillars,

The growths are natural leaf resistances to the

feeding larvae. (86, pp. 1-7), (26, p. 215),

(51. p. 505). Q@ 0 000000 0000000000000 0000000000
Bagworm Thyridopteryx epneumeraeformis,

Caterpillars which travel eabout in a twisted
horn-snaped tuove or case, nearly an inch long,
roll together and tie leaves to form & shelter.
When feeding they may be upon the twig, a leaf,

or on fruite ececcceccsscesloaf Orumpler, page 41,

Leaves webbed together,

Edges of leaves are drawn and tied together,
then within the fold tke caterpillars eat off
the under epidermal laver; from & distance the
in jury appears like fire blight. Nursery stock
is more often subject to attack. (61, pe. §9),
(32. p. 251)' ‘38’ Pl 306). 0@ 0000000000000 oo
Yellow-headed fireworm Alceris minuta,

40,
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Zarly in syring leai clusters are bound to-
gether as a cuuster., If tre sinelter is torn
asert it will ve Found to coutaein tousa, horne
si;ened cases innabited b, cocterpliliaise.
esesscssesesscsssessseloal crumpler, rage 41,

Early in gcesason rnian, lesr and Iruit clusters are

bound togetrer; tne damage occurs rtetween bud
opening eand taree wecwS alter petali-fall,.
esescsnsasecsedruit tree leai-rolier, noie 42,

ZDitrer single or grouved leaves are wound TO-
getrer vy caiversiliers vaich eat the under
ieaf surfaces, 1he earliest lsrvel stcte is
srent 8s a leaf INMiNBYe eeececccccssoscaccocne
esesssesesosCblique~nanced ledf rcller, neyg2 «De

Single leavas are rolled so the lower and usper
surfaces are tied togetier b, sil..en strands.
Ihe larval period is nearly all spent g8 a leaf
r:iner; during tre lstter pert tie caternillar
eats ithrougn one suricce and aiter that re-
rrains as a seni-lea.-niner cartiaily buried

end nartly X 08680e eccocsscssscccccccnscscscan
esessssssiesSulendent shield vearer, p8¢e 4le

7. Leeves curl up, turn pale, dry, and arop pre=-

raturelye.
a. Darly in season lecves turn orovmish or blaci,

De

dry u»n, end wuring nidsurrer rall vre.aiturely.
the fruit rerains small and it too falls pre-
raturely. Leaves and iruit on infested trees
are nore or less covered witn unpleasant se-
cretions wnicn acquire & blaciz sooty fungus
growing thereon. L8 Loneyaew is usua.l, tne
Iirst indication of treir presence. 7The ine-
sects are 1/10" long have sucking probosces,
end nover on the undersiues of leaves,

(61, po 218), (9, pe «1), (36, De 58G)e

O 0 © 0 0 0000000000000 80 00 00 00000000 0O O e S0 s e

Year psylla DPsyllie prricola.

Leaves turn pale yellow, curl up, anu GropPe
lover leaves are attaciied first, then tie
nigner ones, etc. <The fruit is stunted. The
injuries occoue 108t severe in dry seascuns and
in ariu aread. «Wigs and stens nave numerous
red or pinkish egygs upon the beriz surricient

to produce a redaaisn hue, wuring the dorment
steges Small six or eignt legged creatures in-
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(B).

Leaves may be either badly eaten
ragged or may be 8keletonized in
spots by beetles slightly lgrger than
a potato beetle; their size enables
each to do a great amount of damage,
They are metallic-green or greenish-
bronze beetles having two distinect
white 8spots near the tip of abdomen.
esssssessseseJapanese beetle, page 45.

(2).( Caterpillars.

(B).

Complete or partial defoliation may
ococur overnight without leaving the
least trace of the predatore eceeee.
o...-.......Climbing cutworms, page 4l.

Giant caterpillars, over two inches
long. They feed for a month or so
without seriously injuring the tree,
due to the rarity of them. They spin
cocoons when through feeding, then
hibernate over winter,
Promethea moth (25, p. 268).
Cecropia moth (25, p. 266), (57, p. 91)
Polyphemus moth (25, p. 267), (b7, P.93),

Luna moth (25, p. 268).

be Colonial defoliatorse.
(1) Webd spinners.

(A},

(B)«

Thick webs are spun in forks or crotches
and used as a shelter only; all feed-
ing is done outside of the web. With-
in the web the leaves dry up and die;
outside the web they are stripped. As
the caterpillars grow they enlarge the
web to accommodate the colony. The
caterpillars are brown having a white
dorsal line with blue sides and are
sparsely haired. Early in the season,
when buds and leaves are in develop=-
ment, the webs are Bpun. (46, ppi 1-9)
(45, p. 14), (47g, p. 70), (47f, p. a2,

000000000000 000000000000000800000000900

Eastern tent caterpillar Msaslacosoma
améericana.

Dirty-white loosely woven webs, con-
taining excrement everywhere, enclose
branch tips late in the summer or early
fall. The chief difference between
this and the preceding Bpecies are

that this Bspecies feeds within its

wedb while the former does not, and

49,
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(Cle

Non
(A).

(B).

(c).

this species spins its web late in

the sBummer, while the former spins
early in the spring. The ceterpillers
are pale-yellow spotted with black

and are very hairy. (45, p. 18),
(47f, pe 44), (55, p. 265).,

9 0 0000000 0600000000000 0000006000000 900

Fall webworm Eyphentria cunea.

Webs are spun at terminal points where
many caterpillars centralize. The
August brood skeletonizes the leaves
quite badly but the greatest injury
takes place in the spring when the
hibernating caterpillars revive to de-
vour new leaves as fast as they unfold.
esescsesseBrown-tail moth, page 44.

web 8spinners,

During the spring greenish, brownish,

or black measuring worms one inch long
Bpin long threads from which they dangle
and so tangle up the tree that the
leaves curl up, dry, and may drop pre-
maturely. The leaves are nigh complete
destruction, the fruit is badly dwerfed.
The defoliation is more common in the
upper half of the tree, especially the
center, (45, p. 20), ?25, pPe. 222),

(55’ p. 87). 0 0000 0002060006000 0°0000
Spring cankerworm Pgle acrita vernata.
(450 pP. 20)’ (250 P 2‘{‘2)9 ‘553 Do §§).
QOO 0O O 0000000600 000600006000 0000900090000

Fall cankerworm Alsophila pometaria,

In midsummer colonies of caterpillars
appear and completely defoliate branches
or the whole tree; nursery stock or
young trees are most likely to be
attached. When not feeding they con=-
gregate on the trunk or branches. When
at rest the caterpillars either have

the rear end elevated or the fore and
rear ends elevated; when startled they
raise both ends suddenly and remain BSo,
The caterpillars are two inches long,
black and yellow striped, having a
yellow ring around the neck. (55, p. 90)
(23, p. 118), (38, pe R70)

Q000 000009 0000000000 000000600 00000000
Yellow-necked caterpillar Dantana
ministrae.

Seme a8 the preceding species except
the caterpillars are black and yellow
striped with a coral-red hump just be-
hind the head with a row of Sspines pro-

RN






jecting from it. (55, p. 90), (23, p.118),

(38, po 271)0 00 000000000000 00cco00 0000
Red-humped caterpillaer Schizura
concinna.

(D)e 1In the Bpring young caterpillars eat
off the leaf epidermis but later the
entire leaf save for the midrib; some
also gnaw holes in the fruit. The 13"
larvee have three pencil-like tufts of
long black hairs, one on each side of
the head and one at the dorsal posterior
end; also two bright-red spots on back
of rear end. (38, p. 295), (55, p. 269),
(2, ppe 207-13), {32, Do 202)e veveoeene
WVhite-marked tussock Hemerocampa
leucostigma.

(B). This insect resembles the preceding. It
has a black head and the first two tus-
socks are black, in young caterpillars, .
but turn white latere. Later en additional
pencil of long black plume-tipped hairs
project laterally from the second ab-
dominal segment. (38, p. 295), (32, p.203

Rusty tussock moth lNotolophus antiqua.

(F). Neglected orchards have leaves stripped
of the epidermis in midsummer, followed
by consumption of all save the midrib.,
The injury is done by caterpillars 13"
long, covered with dense and 8spreading
tufts of white hairs, a row of eight
black tufts on the back and two long
8lender black pencil on the fourth and
tenth segments. The head, feet, and
under body surfaces are black; upper
body surface 18 white spotted with black.
(52’ p. 185)' (2’ Po 246). @6 00000000
Hickory tussock moth Halisidota caryae.

(G)e Caterpillars which spin one thread as a
"gi-line" wherever they travel; when
not feeding they congregate on trunk or
brancheas. If food is scarce they go out
after it in form like marching army
worms. The caterpillars are 12" long,
having a median row of white "lozenge
shaped" dots along the back. (32, p.204),
(55, po 80), (52, Po 204)0 @00eecoscoscoone
Forest tent-caterpillar kalacosoma
disstria,

b1,
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(I)e Leoeve buds, and flowers re) te stricped

I”“‘laLl" cr tolelly ovn““*;“t b7 en uwn-
Seen ATe.y. e l”J‘”’ teolies chﬂe

ec-ly in the oZoring end is rore lilely
to center in n: r”er" ctoe.l or Jyoung

trees, ..........ul_ubilg cutworns, pase
41,
Prerature defoliction.
8. IZarly in sapscon loaves turn brovnis: or black,
dry up, and Fell durins nidsumner. JTsooves, as
well as fruit, are covarag W1t~ tnulsagant se-
creticng TAlC” craire a bleoecl gooty Zungus srow-
lI’l: t:"el"eon. .oo.-aooooo-.;eu ls;-lla, ;)E‘{:O 47.
be IZcorly in sescon leaves become curled un and dropn;

in reality they dron before atteining maturity,.

lo-nn-ooooo.cooooo.-. S" 8.;,1)18 &L‘.".lc, ":':"e 41./.

Ce Shoots end leaves dry upn, en; t
to early ¥sll, beecause o3 plant
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de Green, yellowigh, or blaci rescurin: wormd one
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etNTe]l e eeeesesnsednring end Jﬂll worms, ~oge b,
ee Lecves turn psle yellow, curl up end Gred.
Lower leaves gre evtacles iir“f; tiien the higher
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L
injury ocecurs during

leaves, etecs licst scver niur: luring

dry Sea8cns end in erid eress, oSmall s£ix or
eiznt-leg 2d creatures iniabnit under leaf sur-

f0ClTeceeeenceensceeensotlover mite, paze 47,
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f.

g

Speckled leaves become browned and arop pre-
maturely. From & distance they appear dust-
ladONescseceseseessBuropean red mite, page 45.

Browvnish blisters one-eights of an inch in
diameter on the under leaf surfaces swarming
with' tiny mites, visible only if & magnifier is
UB0dececsescesssnoloaf blister mite, page 45,

Ce Flower in jury.
l. PFlowers injured by punctures.

8.

b.

Buds, stems of new leaves and flower stems are
tapped by small sap-sucxing insects. The flowers
dry up and die. The injuring insect is & green
ephid. (561, pe. 151), (47g, p. 8), (32, p. 142).

O 0 00000 90000 00000006000 0609009008000 0060000000°0001000e0

Apple grain apnid Siphocoryne avenae.

Young nymphs puncture stems of flowers and leaves
from which they rob sap; consequently the stems
wilt and the flowers and leaves die. The in-
juring insect is §" long, light brown in color.
eececccecsssecfalse tarnished plant bug, page 43.

Unopened flower buds erye. punctured by mosquitoe
like insects 1/10" long. At the time of punc=
turing the female deposits 12-45 eggs; the eggk
hatch and the larvae work into the developing
ovary to destroy its entire central portion.
The partly developed fruit drops shortly before
or after setting. (37, pp. 1-7), (23, p. 152),
(51’ p. 225). 00 0000000000 000000000000 000000 0

Pear midge Taeniothrips inconsequens.

Blossom stems are punctured by sap-suciing bugs
whioch cause them to shrivel up. Before pears
ere 3" in diameter they are punctured by bugs 2"
long which cause them to drop or be dwarfed. At
punctured places sap oozes out and lingers, later
the spot turns blacke A8 growth occurs the skin
becomes ruptured exposing on inner layer of
light yellow. A48 growth continues the punotured
areas becomes depressed, while the surrounding
ereas hump up. (40, pp. 1-8), (61, p. 221),
(32’ p' 164)0 ...‘I........................'.

False tarnished plant bug Lygus invitus.

2., PFlowers eaten into or entirely eaten off,

Blossom clusters and clusters of new fruits are
eaten into or entirely eaten off or later gnawed
and gouged outeeesss.s.R080 chafer, page 4l.
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e, latured fruit shows deep russeted elongated
soars through the fruit skins into the pith.
The injury takes place early in the season
and is done by tiny caterpillars which are
green with black heads, at first; later they
become green entirelyo @eoecceccecsccscccsovoccoce
ecscessscsssseess.fruit tree leaf roller, page 42,

f. Caterpillars puncture the fruit skins and eat
away the pulpe. The injury happens early and
to young truits. Caterpillars 3" long, with
brownish-black head and thoracic shield do the
damage sesse0blique-banded leaf roller, page 45.

g8e New fruits are scooped into by feeding cater=
pillars, The feeders are 3" long, cinnamon=-
brown with a black head, thoracic shield, and
legB. .Qooo.oocooo-o.oooooo.Bud mOth, page 42.

he Fruit skins blister, orack open, and the fruit
is dwarfed or drops prematurely. Such is an
extreme case of infestatione. 000 eeccceccccco e
esesscssesssPoar leaf blister mite, page 45,

D. Premature fruit sheddinge

1.

2,

D

4.

Leaves of infested trees turn yellow, tree and fruit
growth ceases, fruit falls prematurely. Branches
have half-pea-shaped brown scales 1/8"-3/16" long
which are soft-vbodiede. 00000000 c0cc0ccccssccoostac
ecscecsssessscses .Buropean fruit lecanium, page 37.

Young . fruits crack and drop prematurely. Upon close
examination of stems they will be found to contain
nympths of insects 1/20" long or their eggBececece
...........ooo.o.............Pear thrips, page 54.

Young fruit drop prematurely. Upon close examination
12-45 maggots will be found which have eaten out the
core..000.00..00‘0.00.!.0000.0ooPear midge’ page 53.

Before pears are one-half inch in diameter they

are tapped by bugs 1/4" long which cause them to
drop, or else dwarfs the ones that do not drop. At
places where punctures occurred sap oozes out and
lingers; later the punctured place turns black. As
growth occurs, the skin becomes ruptured exposing

an inner legyer of light yellow. AS growth continues
the punctured area becomes depressed while the other
areas become humpedoocooocoooooaoooooooloocooooooo
oooooooc-oooooocFalse tarniﬂhed pl&nt bug, page 43.

574
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5.

6o

7e

8

9.

Truit hes crescent-shiered incisiorns in the siins
and an irregsulerly humied and ceyres8sioned sur-
faca. sruifs dron tedore returing., during l'ay end
JUNS eesecosesssssssssse. ull cuireulio, page &b,
fruit hoving crescent-shaped incisicng me;r dren or
elge nhavs _[rovwth portinll; orrecstel, (azry similar
to rreceding srecies excert larvee within are miliy-
mite instead of rroyish-white). She lerva is "

< o

long, fcotless and hunn-vas.cdes.s..np nle curcile,nags

leny pears drop before rirening within the pear

is a " lerva, waitisel or plDAISJ, noving a browm
head. 1ne Iruit ey nave a &/8" round ewit hole.

Tie envrence 1is throughr the calyx end into the core,
which it eats cut, then ria.es its escape. (2, D 49),
(25, De 85), (36, Pe ubv) @e0cscescscssveocsccscececsoe

codling moth Corcocaspa pomecrella,

Ffolisge spechled and gicily loowxing, apvearing dust
lacen et a distence. During dry svells leaves end

fruit dl‘Op pl‘ematul‘el;’.....-.....-.........-......

secssesssssssssssssss.uropcan red mite, soge 45.

During cry esreils foligge turng yellowisn end both
legves and Iruit d“cp.............blo"er mite, paze 48

Internal wornminess.

1.

4,

fruit is rissnasen, undersized, turns a naturel rire
color sresd of its tire. C(rne siae is grrivelled

end snrun..en fast to the core, witile the otrer side
is norrial. Uha injury taies place alter mid July.
Ingide the fruit re81des a 1" raggot vhicnh is pointed
et the rLesd end., The burrows turn brown.

(13, po. 1-10), (9, »p. 49), (36, pe 615), (£1, p.304),
bb' p. 57'5 [ ® 0 0 0 0090 00600 00060 0605 ° 0000000006000 00000000

Mruit fly Mesoletis cingulata and faustae,

worms enter by tne caelyx end, sometimes vurrowing
eround the entire calyx just beneatn the s:in. Ik
mines ere broad but 5'&110u, seldom entering th
core., (44, p. 44), (81, pe. 22), (23, pe. 110).

G 0 0006 ¢ 00 000000 0006000006000 20 00000000600 090°00 0000600800000

Lesser anple worm Lasveyresia prunivora.

Burrows and excrement found in the fruit pulp, core,
end even coning fortah to the sur;ace reveealing &
bedly ruined irvite.e......Orientel hlt motii, pa;e oV

iilky-wintite gruovs having a reddish tinge beneatn,
boring avout in the core anNd PUlle ecesocosscccoss
.....................}lu. curculio, page 55,
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7.

Grayish-wiiite curved cruis bvoring abcut in fruit
during ley end June, eliuvher on tne tree or on tuoe
ground. .he grubs lack tne reddish ventral tingse
tniech: i3 rFound in the Ilum curculio.
ececcsssssssssnsssasssesel LUl £OULSY, 1&LO Dk

he fruit has an entrance by wey of tre cgalyx end,
ingside, the wnole corz is bvadly eeilen out and nized
with excrerent. If t.e lerve is ouv of tne fruit,
there is a 543" round exit nole. Che caterrillar
is pinkisi: but r&s a browm lLead end is " Ee
.....-..............o.....Codling r..‘O'th, pae 58.

Srall Iruits having thhe entire core eaten out by
12-45 tiny ra, 0t8, beicre 4ropPDiNfececsscescscne
Q.!..0.'..0...0...lll‘l.ll‘.".".ear Iuidée’ paé‘e 55.

issrapen fruits,

1.

2.

Se

Divarfed fruitse.
8, iruit undersized, of poor quality and color.
o-..-...-......-.3111‘01:9&1'} I‘ed L’Ii'Ge, 11&5_,6 45.

be Iruit growitn stuated by being rovved of sep by
plent licCeseecseesssl08y ajple apaid, prase 435,

rruits norral on one sids.

e. EKarly scars on one 8side of the fruit produeing
bare s.in-less areas tnat are partly grown over
by hurced or fenced s.in from the norral pert
of fruiteess..sruit tree leaf roller, race 42,

be C(ne sice of the fruit is wrinikled and depressed,
nearly dried fast to the core, tne other side
is norial and attains a coler of meturity in ad-
vance Of 1@ 56880Neceeecccccscssssssossscaosns
cessesssess. tlierry fruit fly, vage 58.

IPruit surface Lhas humps and depressions.

a, reeding punctures retvard growth in the piliace
pierced; surrounding it the tissues become
gritty end harde A8 growth is reterded it
cau8es a Gepres:zion viiere tne adjoining tissue
continiosS O EroWeceecsececocsocssecconssonsoscsnss
cesscsssssralse tarnished plant bug, page 43,

be Dwarfed fruit wiien has dimpled or pitted
appearance, Sonmetimes also russeted side snots
are the result of the insect's sucking moutn
parts, The fruit itselt is haerd and tne texture
is woody. (45, p. 47), (23, p. 102), (36, p.582),
(51’ p. 28). ©® 000 00 00000060000 ° 06000600000 0000c0e

Apple red bugs ILycicdea :endax and others,.

oY
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Round holes are eaten into the fruit Zer

feeding and oviposition; t.e punctured portion
becones & dgepression a3 tne undisturbed part
grows into suwpsS. Jhe larvee inside are niluy-
mite and have browm jawe; in snape Taney are
Strongly CUrve@.esessseseeelllil gouger, pase E4,

vrescent-s8iapea incisions in fruit,

(1), Iruit Talls shortly arier ovicosition
witnin it. Greyish-wnite gruvs inzrest
trie COreesesecesssrluim curcuiio, vnoge 55,

—
o

)e Pruit rerains on the tree. orub inside
neeriy "' long, strongly curved.

ecessssessssscseanpiple curculio, page £E5,
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I, TRUILZ, BRACIIS, AID IJIGS,
A. Trunk,
l. lature trees,

a., "shotholes" in bark the size of & pencil lesd,
Zoles extending into sapweed join sawdust-
filled leteral galleries and runJays- bothh in
trunk end brancnes they fcllow the grain, Adult
end larvel bpeetles in t“rrows, edults are 1/8"
long. (%2, pe. $40), (36, p. £30), (B1l, pe 291).
O 0O 0 0060000 00 060000600 0000000006000 06000 060000600 09009090000

Shot-hole borer Scelytug rugulosus,

be GCalleries terminste in a "Y" shaped forking in
trunl: and tranches; otrerwise same &as preceding
species. (15, pe 3), (32, pe. 040), (2%, p. 143),

@ 0 0 0000000000060 0000690 000000800 00000 0000600000000 0c0

Teach bark teetle Ththorophloeus lirinaris.

¢, Gumny exudations et base of tree from £-3" below
the surface to one foot ebove. ILxzudations are
mixed with frass, & sawvdust-like materel, and
excrement. Dying or dead barik areas indicate
burrowing larvee in inner bark, Leaves yellow,
tree vigor decreases, and trees mey die. When
borers are over abundant nursery 8tock becomes
seriously affected. (32, p. 216), (23, p. 126),
(36, Do 595) 0000000000 c00s00cs0s0sscscsocccsoscsacooce

Pegch borer Aegeriam exitiosa,

de unmny exudations where injuries have occurred in
trunk end brenches such es tark wounds or splittings
between trunk and limbs. Injuries usually are
up highe Gumumy ooze i8s mixed with e:xcreta and
szwdust., Deark berk asreas, dead or dylnb bark,
are caused by larvae borlnw in inner bark,
(&7, DL 09Q—443) (30, pe 217), (€1, pe 141).

© © 0 0000 0000000000 00000 0000000000000 00060060060060600000

Lesser peach borer lAegeria pictires,

8. In crotches, cracied or wounded aresas are found
borers just in the under bParkx end sometimes in
the Bapwood. Their presence causes deadened
bark areas., The grubs are 0/5" long, yeliowish-
vhite in color, and have browm heads.

(47f p. 87). QO..C..O.'O.‘.I..l....l.".'.’.‘..

Apple crotch borer leperia npyri.

R Svrryme

cit Xeos in parenthesis refer to literature
®4d ; see list of references at end of ley.



f.

Larce grubs bore in crowm and rools; they &are

o ooon

fox

(’3’.':7
UL,

2. I'wrsery
Zorers,

8.

D.

(1)

(2).

—_—
[$}]
L]

(4).

p. oZl), (UJ, p. 232)e  we

1on" '1i+e vith a brO'n ard ble iz heead

Y

o0 00 00
Grape rcot-woer:m [frionis leticeollig,

stock or roung trees,

Curmy exudations at basz of tree from 2-3"
below the surfeca to a frot above. -
udations cre mized with frsss, a sswdust-
lixe reterisl, and excrenentv, Dying or

dzad bori arees indieccte turrowing :*Lbs

in inner bgrk. W.en tiey ars aotndant
nursery stock 13 geriously affscted,
ecescsesssssssessssssssll LOrer, raze Cl.
Arees on tranches and trunk £ili of gurnmy
ooze, mixed with frass, issuing from in-
jured prlaces.. Urdern _.h are bvurrows with
or withoul DOYerSe ececesscceccccoccnse
eseesesssceessnel.l2832T neach borer, pare 61,

In crotcres, cracked or wounded ereas are
fov:id berers just in the uxnder berl and
sometinzes in the sgpwoode. TIThey cauge
dezdened bark arees. ILe grubs are ”/5"
long, yellow 1sn-wn1t,, and rLave brow

10533 e eeecescsessnyla Ccrovel borer, paze 6l.

"Snotnoles" in tark the size of a pencil
lead. Loles extending into ssaprwoed join
Savwdust- flll°0 leteral ggllnrles and ran-
ways; both in trunk and vranches tubJ follow

~

the £raine eeeesse..ou0t-to0le borer, pece 6L

Calleries terminate in "Y" glhepsd forkings
in trun: and brexnchesg; otherwiss sare &8s

t"reCQGlﬂ: SPQCleSo @00 00000000000 0000000
..........“ve“'l ’C&I‘}: beetle. Da:e 610

Zariz scales,

(1).

Trunks, trenches, twigs, and occesional

fruits are coated with minute greyish

sreck8, bearely vizinle to tne erye. Around

tre scales, on toth bruit and tark, the

area vurns red., Under magnification the

specis are disks having a ce qtral raiced

ripesle-lile bLlzcliish got. J{rze viger de-

crcases, feliage becomes sconte (25, pe 162),

(55, If’o 70), (25, p. 126)0 @0 0000000000000
uan Jose scale Aspidiotus perrniciosus.




B.

Braicies,

1.

2.

(2). <runk, breackes, and twis3 are covered
7ith snell crowhish seolis 1/16"to 1/3"
8.

-1
long, curved and gertlinz ean oyster sgizll
tundernecth ti 8 are nany L;nute eIl B,
Zerl crecis and tie wiicle trze wealieng or
ies. (47v, »v. 1), (%2, pe 124),

(47f, p. 75 ® 0000 s s 00 s e ecsess et oessesscn0e
Creter stell scele lepidogales ulmi,

.
1

During the winter teri: on the undsrsides

of brencres end twics is reerly covered

over with shiny convexz-sig ed Lromigh

scales 1/1%" in dicreter. In the summer

fruit is coatsd with vone;”ew rasges grewing

gscecty-blacy fwurl o2, p. 129), (%, p.182),

(56, Le 665) @e 0000000 s 00t escs0scss0e00 e
Jerravin scele JTecaoniun nicwrefoceietun,

—_
o

—
[

(4), Zruniy, tranchec, end twizs may be coaled
with dirty-vhite scales 1/16" lonz. In the
winter time, if the scales are flipred cver,
with tle nalied eye cne can discern tiny red-
digh-purple ecgse (89, . 41), (47b, 1o
7 11) (UE, o 73). @ e ee o0 ee 0000000000000

:v¢r¢" sccls (Caionzsnis farfura,

(8). Lruni, brenches, end twizs appeer viite-
wasied, urcn nlcse exerineticon smell zcales
2UDeer serale sceles are circuler, con-
vex, shout 1/£5™ in diereter, znd ;ra'ish-
white in color. ilale sceles ere larcer,
baing shahca lite lonz narrcw shinglas heave-
ing an otleng dorgel surfoece et its .arrcw-
est exd. (82, po 188), (23, v. 137).

® ©® 00 00 000 0000 ® ®© 00 00 0 0 000 000000000

o o ® 00
white peach secols ‘ulecasris pentoscona,

"Siotnoles™ in tearite

2. _roncres gnd. truni rer

forated with "zhietiioleg"
the size of & vencil lca
: ol

b loxr to rreceding excepst tie galleries ter-
Lacte in "I chered foeriiings. 1lie baric per-
forationg e vezr lilre "pinhcles".
teeseescecnssssel@aCh boris teetle, rege 70,

Borers,

a, Irarcrnes end truni perforeted with"shotholeg™
the uluV of a yencil lead., “he nholes exiand
into the serwocd whizre cowdugt-Filled loteral
gelleriez and runwe;s follew the grein.
ececvessssescsssendnot-holes borer, rage €1,



L] L]
L] ° ° °
1 - o o mn o . °
° T4 e~ [EX o] - . . °
] . Q C: 3D e 1 ® . c) o e . . S .
LI IS I @ N e ) 1 Q2 . . — .
) 4 @ M ST I ) R I U oM &4 . . e .
+ 0 e ey ki e () S I 3D . . QO s
Ty e W 0, ! 1 e 3 & e . e o .
m . D~ ey rorl & HA . . 0} O e e
O a4 * O Y D) . s, 2 QD . .3 Ly~
i L0 0) D Gl e - £i . i W, O e
| S I Ty 3l e g 3 o . ., e JyWMItd e
O ey o PN ) b)) . e o — i o
— . Sy vorl e 0y ) . P . s
— & * = Qi O Gy Ty . . ¢ .
ARSI Q) o i &} . . .
Lot — . - . ° .
S o — p . [ ] .
(o] * 0 e 0 1 '3 . . °
L L It Q) LI ) o [ ° ° o .
32 LYy M L2 e O Gy «) . .
L) e 2 . .
R I e I ) e . .
“ari o' . 3 : . .
[ R o4 L) -t ol . °
ey o2y LA 1 = ) * °
T y + ™ . .
o &1y LI AR A T N . o
NS [ JEA PRSI Y — . . .
o ST O R, e SO O e I - . . R ]
@ Tiemi R e 4 ke o € . . G4 0.7
f 3 o e G Y Ry e ] . . Q@ °
* [S 3] KRS Gyt Q] . . c .
. EEE 5 ] ° D) e © a . . S o .
. 43,0 . 118 . ! \ . L AR
. & S e o] T oo D . . 0 > e
. Q ¢l F1d e DI I I ) : . . R .
. LY s e IS T TR 8 BGA B ) 248 . . - DO e
. o ! e WO (SR 1 . . O — 04> e
. Q¥ O . g 0 o~ e . . . > O 1) * .
. RO B ) QT . . . 2 1) Q2 Q .
e Ol e Mo e . . 3 .
b ER . [} serl e . . e R
. O m ) ° < 44 . . . > Yy [} B
AT D T . B . . el ta e
. O @ 5 erd o IS IS B AT . . i e - el O
Y 284 O 1+ o O =2 W) . ° RIS RN ] - R S
¢ S1 QO @ e 3t . . . S cinl R Y e R IR,
* HA Ry e ) LIET W e . . F0C S~ 1o oo ERRSTN
[ ] ° [ L] L] L L] [ ]
-~ o o o el (o) s o

L o






PRI I Ll 2Q

- - / - ~ .
Te Jstever alla n nd se2clas 1,716 to 1,27 1roc
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i, W.ola trer or otz o secvins oiteard
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..o-..-.............l’.*) _‘-;':.‘._‘ ,,\‘3;(—!’ '«_'V“

50611 Troccies, twicz, and choctc,
l. Wiz berern.
a, J.oots diz-Yo2l boceouca of gmcll tering lzrvee,

Jiees ven b attocied ov the ghoots, or elza
the Pouit rer divectlr he sttozied.s  Inteornnl
froit versdvecs ftews o 2y tusronvd idé emmnrarent
in t%e rulx, in the ccre, or rey; even ta ervocged
te tie cutside., e lorvee are " long, crecmye
viite in colcre (2, ro 122), (36, ne £02),
(47f’ P. lol. @ ® 5 © 0 000 0000 0 000 0000000 o 0o
Cricntal Zruit reth Crojbclithe mel=ctta,

e Lwizg to qf"l brercreg 1" in Jiereler are cftn1
ever] naving a comp»late rinoc gravod
o} ne go_woed; ccnseluostly the
; i3 troien off vien e hiich wind
cceurred in the cevered pﬂ?*
t;ernoedacrt all but

~- bR .. . oNno
on the crownd (83, p. 208 ,
@ 6 0 0. 8 00 0. 00 90 0 0o 00 s e 0P OO

P Sy
Crneidaroa cinpulets,

ce awlp tirs ard Hileir fclisge dies baock becouse
of snell burrowming beetles 1/8" long, cerylindricel
in stepa. Jwizs cr2 ettaziced just telow a lecf
car; from there the burrcw lerds into the gon-
woed in cne rein lengitudinal tuvrrow end mirercus

leteral cnes called %rﬂod charmbers, (15, p. 65),
(63, Do 222), (&, Do 15)e evsvecaceserorssaccans

Teer bligut beetle Arisandrus orri.

d. ZIZurrcws freom shoots to base of mein sten widening
out ¢t hese of shocts cause the twigs to wilt and
drop off., Iie borings are lergthwige with thre

twig and contain " lromm teetles. (50, p. 51Z),
‘1‘.’ JE 67), (51, De 44‘.)). @00ccs0e0s0s00r000000e
Arple twig borer Amchicerus tiesudatusg,

€5






Cvi_ceition unenur

e, ‘1 t..e trri oor ’Ps cre
Sunetuared in oo Lare Lov
Le tmenty-Five ;t" tu sevent-
five in a ro-;

: L1k 18" long is
inserted., .2 Ircicicn y 10t streaicht demm
brt ra.her o rvel ) o’ wigg eor

or disz roek,

tremenes brecl:
ey - [ SO
\-s‘, _:_,‘). ]-'-O)’ ::H“'l.

® © 0 0 © 0 0 0 6 0 0 5 09 50 0 000 20 L0 L0 E O PN S0 L 000 e e s 00

SV - S . .,.4- N
iree cire.aet  (eoo: O 8,

~ .
e 4oeery ~
Crowed twisc,.

P
gnaved of i » e egrly in t}a
season. Youns ftreec cet out in freenly zleered
lanéds in ee vrowinity to hickory or osll weod-
lots are seriously arfected. (87, p. 72),
(26, 1o BCR), (47F, pe 27), (45, p. 8.

® 9 0 0.8 00 0 0 © 0 00 00 8 000G 0000000000000 00000000

rem Yorx Teﬂvjl I+ wnnm1c wnvaxpvanorﬁws.
Severed twigsg,
g, Iwigs kellorwed cut, catsins adjoinirg sncots to
wilt end btreal: cf.......J,‘le twig bvorer, pare &€
be Uwiz3 or brancies, less than " in disneter,
litter thre {rO“Pd undéer the tree, Ilie severed
:ﬂd h TC7T3 lb va’s 8‘:'96 Cffo e 0000 000000000000
csecsssssessesssseiy sirdler, pone €5,

Barii coatinge cn t

a., GCrayish srecis froit and berl, individually
invisible to the e;e, currounded bty a reddiah
ares. ..............S;n Jcce scale, rage €2,

-

S M
4]
.

be (;ster-shell-siaved scnles 1/16 to 1/8" long.
esessecssscsssssOrster shell scale, page €3,

Ce Ear.i covered with grayish =scales 1/]0" lonze. In
winter, i f1i:rced over, tiey will reveal very

5::811 reddicsh-purnle e %e «eo...0curfy scale,
eze €.

de VLole tree or rarts eppeering vhite-wasned.
..................l--te ‘/e".c}x Soale, l)abe 65.

e. lLinute thin gray scales massed togetiner upon
bronches end twigs. Zach indivéual speci ras a
raised reddish erea in tiie CONTETs esscesscese
@eesscsscsssssssssssess YTy 8Cale, roge 64,

f. Zranches and tvigs have darx gray to neerly
blacix almost circular scoles 1/12" in diacrneter,
.00.0...0’.'.ll...‘.“tl]gr’\'s SCale’ l‘a{:e 64.



h,

i.

There are 1/12" derk ssny-gray scales on branches
and twigs. The central elsvation 18 orange and
Off center. h...o.... L ] ..0.‘.....0..00‘.,’000'
esesessssessesliuropean Truit scale, page ov&e
Srenches and twigs are coated with 1/8" reddish-
orange scales ; they centrel spot is off center.
esssssscsssccsccssccsenalnut scale, page 64.

bark on undersides of twigs and branches is coated
with skiny convex-shaped brownish scales 1,/12" in
diametere ececsceesccessTorrapin scale, page 63.

II. UNTERGROUND (trunk and roots).
A. Large grubs bore in crown and roots. they are 2-3" long,

white,

with & brown and white head, and & lateral body

row 0f oval 8pOtBescessseeGiant grape rootworms, page 62.

B. Gumry exudations at base of tree from B-3" below the sur-
face to one foot above. The exudations are mixed with
frass and excrenment. Dying or dead bark areas indicate
the presence of burrowing larvae in the inner bark.
.‘....0..'..'.........0.‘..OOOPeach borer’ page 61.

III. FOLIAGE

(buds, leaves, and flowers).

A, Bud injury.
l, Buds esaten off.

b.

Buds are entirely eaten off as they begin to swell

in the spring; later the leaves, shoots, and

fruits become seared and pitted by caterpillars

whicn travel about in twisted horn-like tubes

or case® nearly an inch longe. Ieaves are rolled

together and tied by silken strands, in which

the creature and his house seeks shelter. (63, p.68)

(32, P- 215) (36, p. 560) (47f pc 54)0 e 0000000
Leaf crumpler Mineola indigenellsg

leaves are rolled up and tied together by leaf-
rolling larvae which eat off the under leaf sur-
face. ©The earliest ceterpillar stage is spent

as a leaf miner, after that it eats off buds,
flowers, and after peeling off spidermis of new
fruits and pulp is eaten into. The caterpillar
is ¢" long, yellowish-green, head and thoracic
Bhield brownish-black. Two broods carry on from
May-June end July-Adgust, respectivelv. (60, p.63),
(32 Pe 250) (36 Pe 716) (55 Pe 13). ececcceccee o
Oblique-banded leaf roller Cacoecia rosaceana,

Complete or partial defoliation of buds, leaves,
and flowers may occur overnight by am unseen pre-
dator. The injury occurs in the spring, very
early. RNursery stock or young trees ore most sub-
ject to attack, Often when mature trees are
attacked the pests concentrate on certain limbs,
which they strip. (63, p. 138), (2, p. 130),

(45 p. 11). ..000.0..00.0.0..0..0...00.‘0.0....

Clinbing cutworms Noctuidae sp.



de Twigs bedly gnewed so they droop, btuds entirely
eaten orf, All injury occurs early in- the
geason. Young trees set out in fresnly cleared
lands in close iroxinaity to hickory or oak
woodlots are seriocusly aiiected. The inscct
is & 4" snout beetle, gra,isih and blaci: mottled.
sesecesssscssessssseWw York weevil, paie toe

e. Duds, leaves, and flowers are strirved or ruined
early in the season; buds and leaves ere eaten
off or eaten ragred and tattersd; nevwly set
fruit are tadly disfigured by having rits eaten
into trem. All tne injury occurs during & month
or Six weeks., Adults sre 1/3" long, yellowish-
brom, end iave long sSprawling legs. Tiey pre-
fer porous sandy areas, (19, pp. 1-4),

(19, e 28), (9, p. 51), (45, ve 29),
® 0 00 0 0 0000 000 00 00 00000 0000 0O OO OSSOSO NeSS

Rose chefer lacrodcetylus sgubgninos:ig,

2. DBuds eaten into.
a, Caterpillars eating into buds,

(1)« Tnfolding buds are eaten into, thus des-
troying onening Ilowers and leaves. Insgside
the bud is a %" long brovm ceterpillar with
a8 black head tunnelling avout. ke fruit
nes its epidermis scooped out in places,
causing blemishes on natured fruits.

(51, p. 549), (45, p. 21), (47f, p. 31).

sud noth Tmetocers ocellana,

(2)e Duds, unrolding leaves, and developing
fruits are injured from bud opening to three
woeks aiter petal-fall. Several leaves and
fruit clusters are tied together with sillien
strands; within the entanglement cavities
are eaten into the fruit, and tne leaves
are xilled. Ilature fruits have deep russetsg
elongated scars, badly derorming them.
(12, ppe. 1=-40), (21, ppe 1-6), (45, p. 23)s

fruit tree leaf-roller Cacoecia arcyrosnilg,

(3)e Buds are entirely eaten off a8 they begin
to swell in the spring; later the fruit,
leaves, and shoots becore scored end pitted
by ceterpillers which trevel about in
twisted horn-like tubes or cases nearly an
inen longe. 1re leaves are rolled and tied
togetuer, inside the enclosure reside the
creatures in thelr 51elteTrSe evececee..
srecsscescecssleal crumpler, page 67,

68.







3

be

(4)

(5).

Unfoldins buds have tneir szales esaten

ofr end flowers eeten intc. Ire devasteting
insects are ver; sirall csternililars re-
giding in sheltered cases., The case is
nistol-sreped having a curl or bend in it;
in all it is %" long end rey be found
attacaed to leeves, twigs, tranches, or
fruit, deprending upon tne seescn of Jear,
(36, pe 5tl), (47f, pe. 58), (45, p. 10).

©® 0 6 8 8 08 00000000000 80 00 0000 000000 0005000000

ristcl-case tearer (clecri:cra raliverellse,

Seme e8 preceding except that the cese=-
teerer has a cigar-ciiared case wiuich ig tri-
enguler at tue tip. (&2, p. 224),

(51, To 547), (57, Do EEJ)e eescesnosssacesss
cigar-case bearer colecriora flevcierellae.

et

teetles eating buds,

(1)

During tne early spring snall jumping
beetles 1/10 to 1/5"™ long puncture and

ezt out oprening buds. The adults are shiny
metallic beetles whicn eat out holes in
leaves resembling snotnoles. T‘he larveal
stage is spyent &s leaf miners, which pro=-
duce mines from near tne center of the leaf
to the margin terminating in blister-like
cells, (45, Pe 8), (56, Pe 558)0

Apple flea weevil Orchestes pallicornis.

(2)s (poning buds are eaten into, lear and fruit

(3)

stems severed by gnawingse. <he injury
occurs from lay througn June. The insects
are 3/8=1/2" long, greenisn-brown senout
beetless The wing covers are erossed by
two irregular light bends. (853, p. 371),
(36, pe 533), (38, pe 167)e

Imbricaeted snout beetle Epiceerus imbricatua

Buds are eaten into or eatven ragged and
tavierea &s tuey untolde. The insects are
1/0" long, yeilowien-orowvm end have loug
8prawling logS8eseesesen08e chafer, page 68,

Buds rasped,

8.

Early
brovm.

in the season buds shrivel up and turn
On close examination the browned sur-

faces reveel raspings caused by feedings. Ovi=
positions in stems of young fruit produces a
wilting affect followed by premature fruit shedding

Heavy
firs.

infestations appear as injuries caused by
(29, ppe. 1-7), (32, p. 119), (36, p. 592),

."....................I...‘....l..0.......

Year thrips Taeniothrips inconseguens,




4.

Puds punctured.

8o

b

Tale greenish arhids puncture buds, snoots,
leaves, and newly setting fruits; the shoots

and leaves curl up and warp, the leaves turn
yellow then drop, but the buds just browm and
die. The injury is sprirg injury. (11, p. 32),
(51’ p. 587)’ (56, p. 610‘5. ® 00060000000 000000 000
Green peach ephid 1z zZus Jlersicac.

Opening buds ere punctured end killed by sainy

black ephids, Leaves and shoots are curled so

badly thet they die, the leaves dropping. TIhe

young fruit is stunted and sometimes rendered

worthless. (16, pe 163), (11, pp. 42-44),

‘476’ po 16). 9 0060060000 000600 0000000000000 0 00000
Blecl cherry achid [7zusg cerasi.

Opening buds are punctured eand the insides eaten
out. <The adults are 1/10 to 1/5" metallic jump-
ing beetles; besides injuring buds tiey eat

holes in leaves resembling snotholes, The larval
Btage 135 &8 a leaf mineTe .eceeesecscscscccns
evseececenssssscscsseet'pPle flea weevil, prege 69,

Bs Leaf injury.
Leaf miners,

1.

8

b.

Coe

de

In the ecrlisst lerval estate the caterpillets
are leaf miners, They draw together single or
groured leaves, then tie them feast; inside the
enclosure the ceterpillars ect folisge, puncture
fruit skins, and eat tie PUlPe ececceccvcccccae
eescessssssssselbligue-handed leef roller, nege 67,

The lerveae sprend thoeir earliest period in the
leaf as & miner, 2uds and blossorms are injured
by very small caverpillers in twisted pistol-
sihaped protuberence 4" long on twigs, branches,
leaves, or fruit. As tlhe bud begin to swell

the caterpillars trevel with their cases to buds
eand new leaves wnereon they feed. Leter in the
year tire protuberances are on leaves and fruit,
esessesssssse.istol-base bearer, page 69.

Sae as preceding except the »rotuberances are
cigar-shapred, at the tip end the casze is tri-
angulare eeseeesesCigar-case bearer, pege 69,

Leatf mines from near the leaf center to the mar-
sin terrminating in blister-like cells, The in-
sects are teetles 1/10" long, which eat out
round Loles in the folicge, giving it & "bird-
ShOt" l:crforationo @0 e00c00s000c00000000ssc0ne
eescecsssesedipple flea weevil, page 69,

7Ce



2.

3.

Sprecliled leaves,

8e

b,

Leaves becoms g ec:iled, browned, aond apzear

dust leden from & distence; tne 1e ves ar op
preraturely. (n the under leaf surfaces are
reddish or greenish galls or Llisters 4" across,
enwrs_ ped in fine silien webs., The fruiv is of
poor gquality, size, end texture. (10, ro. 1-125),
(N’ po 140)' (56, Po uu4)o 0000000000000 0000000

Zuropean red ixite zratestrengyenns pilcsmg,

Leaves turn psale yellow, url uy, aad d*op

Lover leaves are attac.ed rirst, fthen higher
etec., ruit is s*“nted. Injury most severe in
dry seascng or in arid aress. Under leaf sur-
faces are inhebited by 6 or 8 legged Sﬂiders.
Twizs and stems have nurerous red or pinkish

e 8 uron the tark suiiicient to give the wiole
e reddigh hue, during the dcrmant stage.

(62, pe 1), (47f, pe. 66), (45, p. 86).

© 0 0 0 00000 © ¢ 0000 0 000 80 00 0000000 000 0 0 80 900000000000

Clover nite DZryotia praetiosa.

Lesves seletonized,

8.,

d.

.ry

webs are s»run et terminal noints where nany
caterril 1lars centrelize., ihe webs are con Snicuous
during the winter, vhile tie larvee are in nhib-
ernation. 7IiLe n;”ust brood tends to slieletonize
leaves, but - >r1noina1 injury occurs vi:en the
overw mu,rlr’L cater >illars revive in the ggiring

to devour uafolding leaves es fast &8s they nale
their erpearance. (5, pp. 24-32), (47f, p. 49),
(17, P' 277)0 0 0 0 000 0000060000000 00000000000s0s00

Srovm=-tail moth Iprmis phecorrheca,

Leaves show no~hlng rore then a mere frame-
work of veins. fnhe 1ﬂsu is a dark renn 8linmy
slug. (50, p. 642), (32, p. 348), De €16).
@ O © 000 000060050000 0000000606006000000600000c00006000000

Pear slug Zriocamnoides limeccina,

Identicel in all respects to the _receding, ex-

cept the rest ig bleckish with a dark broun Lhead,

(51, Po 569) (25 bo 148)0 ®© 0 000 0000000000000 0950 0
;ear sl“* veliroa ceragi,

Leaves are badly skeletonized by metalliec green-
ish-bronze beetles slightly larger than potato
beetles, having two distinct vhite spots near
the tin of abdoren. The friit 1s either gouged
or parsvly reeled in irresular siallow petches,
(2, pe 127), (35, p. 605), (47f, De 35)a

@ © 0 000 ¢ 000000 00000060 ° 0 00 0000600000060 0060600000000

Japenese beetles DTorillia Jjanonica,

71,



Se

Teceves Tull or "sicotnoles".

g, Jlo leavaes cre riddled o5 if D1l of "siot-
holes". e rest is a hectle 1,/&8" long, dull-
red, end _ersists from llzr throush July and
ruenst. (21, pe 168), (18, rp. 705-817),

(44, Po 68)0 es 00 00

®© 0 00600 8 020000000 00050000

ls Csleruczelle cavicellis,

Leaf r*o*utnrawces.

a, vilie rpﬂllgr which travel atout in twisted horn-
shened tutes or cases, nesrly an inel lonZ, roll
toreti.er and tie lcaves to form a sielter. len

o
feeding tirey may te upon the tvig, leef, or
on fruitc ..........le&f Crlmyler, raee 67.

be Unéer leaf surfaoces eand fruit havins beat pistol-

gi.aced protuberance8e ecescocccccoccocccsccoccons

eesssssssese.eiiStol-caze bearer, race cY,
ce Undar leef surfeces gnd fruit Zaving ciger-
gnered yrotubercnces vwiiich cre t“reg ccrﬂernﬂ et
thp tino ocoooooooUl‘ar—C;se Learer are 6«.
i [ P L e

de <cCone-lixe protuhnercnces growing on undersicdes
of leeves withnin viiich are “hrg*ng caterrillars,
Ti:e gcrowths are neatural resistonces to the fred-
ing.larvae. (26, ppe 1-11), (253, p. £15),
(51' De 501), (36, De 679). @0 cvoc0oess00censccoc e
Decworm Trhridortersx erherarsefornia,

R
|9
Pig
~r
v

()

(_
-t

Legves weblhed tol et;er.

g, =orly in tne gpring lear clusuars ere bound to-
getler es a sﬂv_tar. If the cshelter is torn
apert it will te found to contcoin touzh, horn-
ghaned cacesg innabited by caterpillars,
cesseseencesseslonl crumpler, noce 67,

b. Zuds end leaves are wabbed togetner by sillen
threads wierever the worm is feeding. Tihe cater-
pillers are " long, browa, having black lLecds,
ocoooooouoolooooooao.Ooooa_ﬂud 70 th’ PL-;Q 68.

Ce Leaves and fruit clusters are drawa together ard
bound with silien cords. rult within the tangle
has cavities ecten out. The larvae are " long,
green, with heed and thoracie snield browm or

blecKe eseseecsseirult tree leaf roller, rage €8,

de Single lsaves or groured leaves are drawn to-
cether by sillen strands, wherein caterpillers
eat foliage, »uncture fruit s.iinag, and eat the
pulpe Tiie earliest lervel stage i9 os o leaf
nminer. Ihe mature caterrillaers are 3" long,
licrht yellowian-bromm to erple-creen, having a

brovmish tlack head end thoracic shield,
sseese. . Chliquae-banded leaf roller, .c_e 67,
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Be

are tonjsled te:iotbn
nULerous

i e larves s_end one nontn Vi

gilian grielter, ecting all {2 Line. weverely

infasted trees o _2°r o2 one Lui2 VebD. Lhe in-

ary occurs in lote giring, S, Te 204),

'(i;«, 1"0 'U‘/-tm'\, (UC), ro 610‘50 © © 0 ¢ 000 0600000000000 50

Tlun veb-gsrinvino sowil;s lleurcteorn iviooneg demg

Tremature defcoliztion.
a., Jeaves curl, t.rn ;gle, Gry ul @il Grol.

11). S_eclled lecoves tocore Lrowmed 22d frem a
distence enrezr GUEL lad@n. .2 frait ig
wadersized, ¢f zcor maslity end colcer,
ceesssssess_tr0 e r2d nite, race 71,

(Z)e Zower leaves sre attecled first, then higher
ete LYo fruit iz zltuvteds Injuries bae-
cone Test csevere in dry seasens and in arid
grec9, Under les? zurfaczes have tiny six
cr eigrt lered miteSe ecocecscesccscene

.......‘l‘...ll‘..v-&wi

(3)e During tie 3T
lrevasg ond 2@:

. ~o
S;.&;‘e ev o000 0al

in
z

(4). During the g-ring &
leevesg to curl u;, «
to he g0 stunted tiic
TCriLlOetle esseeslEC

be ILecf retiolesgs fmarm2d off,
(1)e Izaves sever2d from

. esessssssllibricated

Jelinsge eaters,
a. Bingle defclistoers,

(1)e Ieoves esre siri; ;ed
tettared early in ¢
reriod ¢f & montli ¢
is a teatle 1,2" 1o
hevinz lon. sorewli
eecessssessall32 Ch

—
L
°
':

o DD o

1O ¢
[T b
A0 0

it o
sl black-
(22, pe 271

fe]

T~

lcuves Thoieh

A

1 i
tizped tranched

? (:71 l.-'

2

by <t
v -
.

over nite, pere 7l.

le creen a: .cause
3 to curl wo out of
yecch ashid, pere 7C

laete 2y throuz:r June,
gnout teetlas, npeta €9,

or o
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ted witl 1,
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ishtly - t20d tul aerceulas,
rg s;its a cononen wrar-ed
= 5 onn)
~liy L. L0l ) e

© 0 000 020 0 00 - 0 00 0 000 90 0 %0000 00080000

s L . A e -2 - 4.3
Lrorelrea el el onemin vomoradt S0

— hd

be volonicl defclintors,
(1)e Srinners,
(L)e iom lezves noie tiheir ¢ o,sronze in
he ing vours lorvas heatvenr ot ond

- feed, Ao tler _row trer

<
B
.

10 ¢
o o
1

Ti

nee 1o gnin weobs eround losgves on
t:
Fa)

c wely evout H.2 Lire & hrood

b~
’

i
enlors
retures e viicle tree is in cuz iuge
mebs e lorva is M 10ﬁg cra; ehove
cnd virlc er ellow below; the recd is
rellow; tre thoracice zm*eld is bvlael,
esseerlimn woebes xinning sawll;, nace 73,

(3)e wabhs &re B in &t terminal n»oinbs lore
“coterpillers centralire, die Aurust
brcod skeletonized the lacuven, “an

Fiternote in a goni-davelo nd stega for
the winter, In tre gorirg ther revive

z <
to consume dovelcning 128VeSe eseees
eecesenrct=tall reth, naze 71,

(C)e Dirvty-vhite loc
taining excrament
lat

o everywers, enclogee
branech tires late in the su m~°r cr early
falle Jhiose caterrillars fesd within
tite webhes e ceoterrillarg are pale-
v21llow, spotted with blacl, ond very
rairy. (40, »., 18), (285, ». 213),
(47f’ ‘e 4430 000000 cee0r 0000000000

L2111 webkwerm rohentria cunesn,

(D). Tiick wehs =re s un in for's or
crotcles and used o8 srelters only;
2ll foeding 18 dene outcida tre web.

A8 ther grow the wreb is enle
rnela tha additional soocmoedatd
(utaide the webs the leaves e
.8 Twetg ox 3

T4a




.D)o

Loe cre brovm bevierg a
$ de P HED) N 4.7
L A0 blive on tre

a 7i.ole fnsoct g o§ orgalv
(1, ..« 1=18), (I, rpe 1-N0),

-,.1..’,3. (
[1:::, :' 14). ® © 0 0 0 06 06 0060 0.8 0060 00 2 000 50 000
Treter tent ~ctor illor T olcocanra
'nv-n»-\-~1"~r-~r~‘ \
g ‘nreve,
in tie ¢ . rins rouns entercillors eocst
off tie eridorrsl layor; loter ther
nct ¢27 the entirs eol e for toe
midr'h; Bora gnavw s.21l holag in the
froite T a2 lnovvoe ere 1-" long, neva
taree p2ncil-=lilze tufts of lonz rlark
rairs, cn2 on enenh sida of tle hesd,
cnd one at Yo dorsal ccoglaricr end.

- ~ : - - 3
(EO’ l. 6"«7), (IID P [.tl ’ (L” e :’4:9).

® 0 © 0000 0 * 0 0 00 00 0000 00 ° 0 S0 P00 0o
itaareried tugsocgl: Termaroenna
leucogti-mna,

3 srreading tufts of wnite nairsg,

rew cf eJ**t olao“ tufts on tie bael
end two len: nder peucils on tre
fourth and tontu secrents. IIzad, feet,
and vnder body verts ere tlsci; u,nﬂv
body surfece i3 waite spotted with bleecl,

(47£, pe bo), (82, pe 183).

Jig insect rz2sertlza the rreceding.

It %23 a bleck Tend sz2d tre firet two
tz3oclis are black in young cater»illeara,
in later caterpillars they are wnite,
St111 lster en ecdditional reneil of
long hleeci: Ime=tipred hairs project
letz2rally irem the second evbdominel
secment. (32, ne Z03).

Q@ O 9 00 000 @0 00000600008 06060°0 0000000006000 000
usty tucsoek meth otole.hug antiaca,
Leglected crenerds Yava leaf enridernis
reeled cff follomwed ty ccnsumrtion of
all seve fcr tie nmidrib, e irivrr
oceurs in nmidsumrmer. The insset vest
is & cater iller 1" lcnz, covered with
dons

2}

.00‘.0000'0.00.0000.000..0000-oooolo

Ficirory tusgszeei movk: I'2ligiicta corrna,

v

leny tiny srecoricus cetercillares bateh
out in tire to ley woste expending
leaves; ot Tirst t.ey est out holgs,
leter they consura tihe entire leaf ex-
c20v Tor the largest veins,. cormnlete
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dafcliscion g net w.corrmon. LILUire
coterpillcrs are £" lors, naving ten
veirs of dorsal bplue tunercules ond
gix redaisgn, separated by & ellow
redien line; ctherwice the bhed:r is
cloftied it lTeong DPlez.l Loira,
(28, ne £73), (2, ine 1=2&), (472, D,
L—‘-C). ©® 0 0 0 0 00 000 0 000 * 00O S0 s 00000000
Crirgrm rety lorthetria dicnnr,
In midg:irrer colonies cf caternillors
e;jeer asd coleotely cefoliate treacres
cr tre —tole trez; nursery stcelrl cor
"OLJT trees ere nogt 1liiely to he
ettacied., W.on neot feeding trer eon-

rn*f*e rpon the truni. or braucres,
wien at rest the lervas either rave
the rear erd e;nvated or thhe fcore and
reor e:d2 elevaied; wien startled thoey
raise bcetn ends sudden 7 end remain 80,
e caverrillsors eve &" long, bleck
and reilow strired, navirs & ryellew
ring arcund the neck. (53, p. 123),
(23, pe 270), (28, pe 112),

©® © 0 0 6 0.0 060 0600 06060 0 0 0 0 00 0 00 0 000 0 000 00000 000
“ellow-neciied caterpilles Dotonn
rniristra,

Seme &3 vreceding snecies exce:t the
cotersillars are tlaci end ellow
stri;,d, witn a coral-red hump just
tehird the head and & row of s ines
rrojecting from it. (L3, p. 1~u),
(bv, Te “71), (25, pe 118).

@ 0 0 0 0@ ° 0 0 000 0 2 0 000 0200200 P e 00
Red<humpred caterpiller Schizura
cereinna.

ceterpillars which snin one tnread es

a "gi-line" w.erever they travel, when
not feeding they congregate on trunk

or brenches.s If food is scarece they

go cut after it in form lile marcning
arry worrm8. The caterpillars sre 147
long, heving a redian row of wiite
"lozenge-chored" dots elong tire beclk,
(ao Pe 241), (45, pe. 16), (L7, p. 169).

© @ 0 0.0 00 00 00 000 000000000000 00000000000
-

r'orest vent-cetaroillar lolaccrora
disrtria,

Leaves, buds, and flcwers mey be strinpad
cvernignt by an unseen rest., 09 in-
Jary taies plcce in tre spring end is
more liusely “to center on nurgery stock

or young treec

0-0.00.00.000000.0...

.........u11U11x5 cutworms, paje o7,



Ce Flouwar irnjuvry,.

(9

l, Mlewers racg; cd.

8. ilowers &re rog .2l and turn trowm, the ingec
workys rignt into ti.e flower end eals vz its
vitnl pevts, Cvi_csition oceurs in flovar ond
fruit gters, cavging the stem to wilt end the
flower to die cor tre gettirns fruit to dron.
.....................:’ei;l" 1.".";1‘1;5, rage 690

Re Plomers enten intec cr entirely ezten coff,
a8, Iudsz end florers are esten cfF h; leaf=rolling
c unxr117mre. At Tirst tie lervee are leaf
mirers, ihen lest rollerc, thea dectrucvive tud,
fLO"Or end le2f eaterg hozides vuncturing fruit
BiliNSe eeseeeClligue-bended lezf rcller, jaie 67.

be <Ilovers are eaten off hr large heetles, abou
?
te gize c¢f a reoteto bteetla, Tier egre reteallice
gresn and rave two vlhite =ucts on tin of atdormen.
....-..-..............J&L‘.S.T!e‘:e beetle, _a:e 71.

ce Ilowers ere todly ecten ty beetles 1/&" long,
vellowigii=brom, &d jcscescing leng scrawling

10;_‘50 ....oa..o.--....::CSG Cl’l&fer, I‘S{S 68.

de 1'lowers on brincres of larse trees cor £11 flowers
cn small trces togsthier writh buds =nd leaves gy
be strisred overnihites....Climbing cutworms, »neoa2
€7

v, IRUIT,
e Fruit blemishes (cutsgide),.
l. Ilinute grayisi s.ecls cn beriz cnd fruit surrounded

by a reddish ere@. o.....e5an Jcse 82ale, roge 62,

2o cneydew covered fruit hertorins a sooty-black fungua.
In tie winter underside ol tTlES znd brancies ara
neecrly ccvered with stiny ccenveili-sihared bhrommish

£c2188 1/12" in di078Y0Te evecsvssscescaransnnnnes
seesesessssscsssesssiarrgrin scale, ;oie €2,

Be Fruit blemishes (ti.roush tie e idermis).

l. orescent-cia_ed scors in fruit,
8. U;nva"-sv" :ed crescent gcars scretires naving a
hole in tlo convex side. ie inecigions d2velc)
into sw2llingcs or incts prctrudlne fren the
fruit eurfoce.s At tines the scors develon de-
vregsicrs instead of humrps, ﬂ’“l* teccres herd,
lnctty, end missharen, Incide the fruit r°“1ﬁ85
a ¢reyisn-thite curved larve, (&, po. 400=518),
(::, T e :-i.t:')) (C:IJ' Do 151)0 RS
vlun C'T””’lo Ccnetrachelug nenunhar,

77
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Yrerotvre frvit s.edding,.

1.

. s 4- - P A - b1 - . .
Jeuit ozurfoze nag vunta oand derresasicns con the
R ] oy - - s . . - v ..
cuitzicda and erazee t-“ c...2d incigicrs in t.e siin,
- - . ~ ry
.ocolotoo.-cooooo-oo‘ an -.:'3»'\110’ if‘.\-c .’7.

Drorfad frait of voor nuality ead color,.
teeresssasesnsssluro can Tei rite, zacz 71,

Ires weclireczs caunping fru:
8, ..ierciire defcliciion
nedding JSelinle is

51 .
. o — 5 4+
ing, a_ ceoring dusst

AT
® 0 009 0000000000 tile

-

be ireratnre defcoliction lesds to pressture fruit
gueddinge. Ive lcaves turn yellcew End dron. e
injury is werst Aurirs CYL 208301106 eeescescsccse
............-........ulC’."‘)l“ I.T]'.te, ‘.‘q:e 71.

ion in fruit ster s,
C

p lese exwaminaticn fruit stems will be fornd
tc contein n w8 of irsects 1/iC" long or their
€759¢ eeesesccesscese-csr liri:g, raze €9,

stens seversad,
crly in the sorirs froit stems are severed so
the Iruit drops beicre naturinfe eceecee
eressresescscesiitricated sncut heetle

00
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A, Irunh.
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v.d -

in sewdungt=Tilled
end runvays- toth in truink

Lie SL"e cf a encil laad.
0

LLZ'_'?"

4
latere

cnd br follow the grain. Adult ond

larvel urrere, adaults are 1/8" lorg.

15, » De 8&0), (ZC, ©. 520),.

@ 0 0 00 0 2 0. 050 00 0 060 0 0 0 008 002 0 O 0 O P0G 00 e 00PN s 0o
Ji.ot=hole borer Izolvtve roomlogsucg,

be GCalleries terminate in a "I" shased forkines

in truni: and bronerne3a; ctherwisge corme as ;re-

ceding s.ecicc, (18, ne &), (32, n. E4C),

(23, De 1465)e oeeceesscesessccosocacsssaoscascas
Pag:h teoric teetles thoro hleeus lirmireorig,

T

Curry emmudations at base of tree from 2-5" he=-
low thie surface to one fcot avove. Zzuidations
ere mized with fregs, a sawvdust-liie meterial,
and excrerent. D;ing or desad beri srecs in-
dicate burrowing lervee in inner tarlk, ILeaves
yellow, tres vigor decreaces, end treces may dia.,
w..en borers are abund nt n“rmerr stoci is
verlousl" aifected (82, e LLO), (2%, n. 12€),
2N

‘;b‘, T‘. -/5). @ © 6 0900686 0006 00 000 0000008 45 0600 0690 00 o

Zgach borer Jageria exitiosea,

o
.

de Gummy exudations wrere injuries heve oczcurrcd
in truni and branches sueh &3 bark wounds or
eplittings vetween trunik end lirbs, Injuries
usrally are hisn up. Gummy ooze is mized with
excreta and sawdust. Dar" bark areas, dead or
dying bars, are cocused by larvase boring in

inner bark. (29, pr. 299-448), (32, 0. 217),

(11’ l). 141)‘ 9 © 0 © 000 00 ¢ 0000 00 00000000 0" e o

Lesser peach borer Aegeria pictipes
2. Nursery stoc: or young trees,
a, DBari gsceles,

(1)s Zrunk, branches, cnd twiss covered with
sr:all brovmisk scules 1/8 to 1/16" long,
curved and resembling an oyster shell;
unaerneath are many minute eggs. Iarik

T
cl%uIWBS in rarentnesis refer Vo literature
©d; goe 1ist of references et end of eye.

8l.



B.

eracks end trole tree weelens or dies,
(47%, v, 1), (2o, ©. 1:4), (47, v 73)e

&
‘..‘...'....."..'....‘.......‘."......
C--gater Sﬁplj snu?e Ta idogn Yran 1S
Jaue el [SXS884 230100805 2T LT

(£)eo <Zrunis, tranches, twigs, ond occasicnal
“ruits are coated witn rinute greoyisn
speclks, berely visible to trhe e;e. ALArourd
the scazles, on rvotn frvit end bark, t-he
erea turns red. Under nognificaticn the
s-ecls are disns naving a central raised
nirple=li.e blackish spot. Irse vigor
decreeses, tclioce Dacores jyellowish and
scant. (ZE, p. L1€B), (E7, De 70),

(Sb' p. 126 @ @0 s eeeescceece000 000000000

San Joge scale .Lo-oidintusg ipernicicsus,

(3)s Trunly, branches, end twigs aprear wiite-
vasied, upon close eXsmination small
gcales agrear., Female scales eare circular,
convex, abtout 1/&5" in di reter and grey-
ign-wnite in color. Ilzle sczles are
larger, teing scared lile long narrow
sningles having an cotleng dereal surfade
at its nerrowest end. (2, p. 128),
(25, D‘ 128)‘ ® 0 080 06 0000006006000 000090000

white peach scale vlacesni8 ventacoeona,

Trancnes.

1.

e

de

4,

Lrenches end trunxz full of "slotiioles",. eeececace
..........-..-...Shot-hole borer, page 81.

Branches and trunx full of "pinholes" terminating
in & "T" 1803 BUTTOWe. eecevscssscsrssasssccsasans
....-.--.-.....Pe&Ch barﬂ beetle’ Page 94.

Areas on branches and trunic full of gummy ooze,
rnixed witn Irass, issuing frem injured nlaces, Un-
derreati: the burrows with or witiout.borerseeceeces

esssssesssesssss LESeYr peach borer, page 8l.

Outer bars coverings.

a. linute thin grey sceles rassed together upon
vrencrhes and twigs. Under megnification the
8pecix8 appear to rhave a reised reddisn area in
the center of each; thus tihey are distinguished
from the San Jcse scale; otherwise they are
similer. (32, p. 128), (29, pe. G17).
® 0 © 00 0.0 0 0 0 0 00 0 00 5 000 0000 O TP OO 0TSO0 O N0 0o

vherry; scale .J.8nidictus Tforktesi.

82,
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f.

Sranches and tvigs ere contad with 1/8" reddish-

oronge 8c2les; tue central sgpot is off center.

(Du ' 563), (25' P. 283). @000 ce00eccececocs s oe
Jnlnut gcele Ag-idiotus julong-reciae,

Brencies end twigs iave dark grey to nearly black
elmost circular scales 171" in diezeter. Tue
raiced orange tip is off center (53, pe E02),
‘25' P. 2«5)5), (:‘JZ, po 1;9). 00 0000600000000 000000
Putnam's scale fonidiotus ancylus,

Broncires and t?ig gimilar to Putnan's and cherry
sczles, distingn ed only by mierosconic
caaracters, covnred with l/l'" dark asuy-grey
scales, LLe central elevation is ofi center
end orange in coler. (53, p. 261), (45, p. £8),

G 6 00 00 0 0.0 000 0 0 00 0 0 0 000 0 0 0 000 00 s e L 9SO e 0o

Zuropean fruit scale Agrjdiotug cstregelcrmise.

Brencnes end twigs from llay througn July have
undersurfeces coverad with cottonj ajpeering
rasses veneath vaicn goft scales live, IHzavily
infested trees have entire foliege turn a
sickly yellow and die. (35, ps 67c), (25, p. R95),
(2, P- 150)0 © 0 0600600006080 0000000000000 c00s00000000

tottony maprle scale rulvinaria vitis,

Dranches, tvigs end leaves have large browm
Boft=- codlad LuLT-Pea-5f°“ed gcales 1/8 to /16"
long, .hey cluster togetner on one sgide of the
twig or branch. Tiey wintar over on sneiler
brencires es Tlat srindle-chaced brown scales
1/£5" long end iirature. Infestations cause
leaves to yellow; &all growth ceaces, followed
by prereture gredding of folisce and fruit.,

52, p. 261), (22, p. 123), (25, n. 148),

(2’ p. 12‘5). ©® ® 0 00 0060 ° 00 9 0 0000 000 000000000 0o

Buropean fruit lecanium Iecanium corni.

During the winter bark cn undersides of branchres
ana t"-gs ig neerly coversd with Bshiny convez-
ehared brovmisa scales 1/1i2" in diaueter. In
the surmer tre fruit is covered with honeydew
rasses growing sooty-black fungi wiiici: renders
tne fruit unselavle. (32, p. 129), (2, p. 153),
( D' De 600). © 0 0000000000 060000000sc0006000600600o0

Terrapin scele Ilscegnium nigrorasciaiume

Scales 1/16 to 1/8" long resembling an olster,
escecscssssscesly8ter sirell scale, page 8l

83.
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Grayish svecns on tarik and rrulit, in-
Gividuelly invisivle to tne e, e, surrounced
by @ reduisn aref. e....321 JOEO Scale, rage B,

“hecle tree or parts eppearing wnive-wasned,.
essssseccssssssernnite neacn scale, page 82,

C. Small branches, twigs, and scocts.
l. Twig borers,

8.

be

Ce

de

Pinkisa or creeny-vwnite larvee " long burrow
in twigs ceausing the foliese to wilt end tae
vwr0le snoot to die bacl, Zarly end leste rlum
varieties ere attadked by tne larvae; earlier
broods aittacs tre snoots, later broods attack
the fruit. Crcnards in close proxiaity to
peaches are most severely attacied after the
peacihes are narvested. The worminess saow8 up
a8 burrows and excreuent in the pulp, the pit,
or even exposed to the exterior. (2, p. 132),
(36. p. 608), (47f' P. lu). © 0 060086006000 000 0000
Criental fruit mota Grapholitha molesta,

Iwigs tips and their foliage dies back because

of small burrowing beetles 1/8" long, cylindrical
in shape. Twigs are attacked just below & leaf
scar; from there the burrow leads into the sap-
wood in one mein longitudinal burrow end numerous
lateral ones, celled trood chambers, (12, p. 65),
(53’ p. 252)’ (3’ P. 15). © 0 0000005060000 000° 000000

lear blight beetle Anisandrus pyri.

Burrows from ghoots to base of small branches
widening out at base of ghioots cause the twigs

to wilt and drop off. The injury 1s most
noticeable tn the winter or early sgring, in-
dicating the killed new growth. The viole tree,
if injured in repeated yearsm, will die; other-
wige it is badly weakened. Iue borings are
lengthwige with the t.ig and contain " browm
beetles. (50, p. 513), (15, p. 67), (51, D 449),
O 0 0000000006000 000 0000006006000 0 0000000606000 000000000

Apple twig borer Amphicerus bicsudstus.

During the spring borers work into terminal
shoots causing them to wilt or die=-back; the
larvae winter over within the shoots. The
lervee, during the early spring, also bore into
buds. The lervee are 1/16-3/8" long, browm,
black-headed, snd pupate in inconspicuous
cocoons on the tree, The first brood tuanels
in buds and shoots; the seccond brood tunnels

in ghoots and fruity the third brood infests
only the fruit. (50, p. E80), (&3, p. 150),

84,



(02’ P. :15)' 5:’, l-.'I Clc)o ® 0 0 0000000 0000000000
seech twig torer Jngrsia lirnectella,
vered twizs.
wisg from Z-E" long ub to 2-3 feet long litter

the rrownd teneath tie tres, Ihe twigs are
sriooth:ly cut off, the severed end hes a hollow
center plucged with fine shevings exd sawdust,
The tunrel r.ay be 10-15" loar 0331081n7 Zn

vhite grub., (83, pr. £00), (:5, pe 3577,
(50 De 604)0 000 00ccc000000000000000s00s0000s

o=

ivig pruner Elo.nidien wvillcsum,

from twigs to sncll brescres of " dlereter are
cften claverly gwrdWed by reving a comnlets

rins gnaved out cf the barik into the seomood;
conseﬂuently the twig dries uc and is broken

off ti:en & high wind bdlews. C(virosition occurred
in the severed part, the ess hotches and the

grub eats out 2ll btut the otrh, es the twig

lies on tie ground. (£3, p. 202), (57, pn. 282),
O 0 00060000 0600000 0000000006 0000000000 00 05006006000 09000

“wig girdler (ncideres cinsulicztus,

3. Gnawved twigs,.

g.

Twigs badly ¢naved so tiey droop, buds en-

tirely inewed off, Injury occurs early in

geason. Young trees set out in fresaly cleared

lands in close proximity to hickory cr oak

wood lots ere geriously affected. (57, p. 78),

(bG, p. 052) (47f P. 37). @000 0000000000000
Lew York weeV1l Itrrcerus noveboracensis,

4, Rows of twiss punctures.
L

a.

Rows of pinholes trrough outer tark into the
canmbium or sarwood. Ji:e punctures are in &
row witha the grain, each row mey have 50-75
holes vwiich are 25 to the inch. The punctures
are holes made during ovipesition and con-
teins eggs 1/8"™ long. Perforated twigs be-
core diseased or dry up and breesk off,

(65, poe. 1-20), (36, p. 637), (£4, p. 1).

Q@ O 0 O 00 00 000000 00 PO OO0 OO0 OO E 0L L0 OO E PO S e e 00

Tree cricxet CQOecanthus niveus eand otlers,

5. I'eeding punctures on twigs.

e

Iwigs are sapped of tieir needed fluids dur-
ing lay by 1arLe bugs 5/8" long. Such punc-
tures and robbed =sap cause tue twigs to warp,
droop, and dry up together wlth all foliace

thercon. ien growth is nost sctive tie in-

<D
(S}
.
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jury tecores rcst cevere, (£o, e 203).
.....l..l.“....'..‘.....0.‘.......'.....‘0'.‘
Ring-legced tre2 tuz Irochivena annulets,

be. Zcorly in ceasen, tigs, petioles, end fruit
stems ere injured by lig“t creen e:1ds heve
ing a mealy b'h*ql-ﬁlite ~ewder on their bacls,
ihiey (8t on uadersides of leaves vwhere they
ceuse une leaves to turn jyellow and drop. 2
he end cof June viey nave all nigrated ewey
from tihe host plmnt. (11, p. 39), (21, ». 592),

(57, I/. 118)' © 00 00 000600 000000000000 0000000 00
r2ely »lum ephid Iyelefterng orundinis,

Ce Lvwigs ond rewly rorming fruitc are injured by
teing rotwed of s9ap. Injuries occur shortly
efter tlcssonm time, lesting &‘tll =3 ﬁercrauions
are reered, tien migsretes frem the Lost in lete

soring. (11, =. 32), (51, De V;V) (56, 1. 610),

@ © 00 0600060 00 0 0 8 000000000600 0 00600000080 000000 00000
-

n - ) B P S
areen pecch asnid Izug rersicna,

6. DTark ccatingg on twigs,
9.. -Jval-eso
1, Oyster shell-ghared tromish scales 1/16 to
1/8" 1oN5e eeseelycter-snell sczle, naze 82,
2o Crgyisn srecks on tork and fruit, in-
dLVlduallv invisible to the eye, " surre unded
Jhiy redulyu T€8Se eeese0n JOSe 8Scole, page £2.
e whole tree or jorts eriea aring vhite-weshed,
'.ooocoo-o.u-lte r@.}.uil Scale, I‘ate 82.

4, Greyish gpoecks, invisible to the eyre, sur-
rouitded by reidish greas, Under rag-
niflCuthﬂ e g2sle hes o raiscsed reddign
centere eoecesssatllicrry scale, peze 82,

(91}

o Derk gray to nearly uvleciz circuler sceles,
.oo-ocooo.o;an.tnar:.'s 33&1'3, r’a‘:a 85.

=

6, Dark covered with 1/12" derlk ashy-gray
gccleSe eeslcurcpeen fruit gcale, page £3,

7e <1wig under-bark covered with cottony masse
from 4..3:; t..rou(:l. Jhl:;‘ ® © Q0 0000000000000 00
e 00000 000 o .LC"'tOT‘;«' T“E:l’a Scale, 1"9{_8 95.

8 Large trowm soft-hodied scalns half-rea-
sieped 1/2-5/16" long. Ple% srindle-shored

lT w‘h‘ud?‘e Yv‘lx]bpr 'FOI'mS 1 QO" 10-1]&_:0
esssessesuroyrean fruit 1991 nium, page 83,
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Suds, Ioovesz, and Xlcowers).

4
ae fud injury,

1.
=

Ce

8.

be

~uds eaten off.

2uds cre entirel; ezten off o9 tieyry Lezrin to
gmall in the g rinz; lester tie mit, Jesveg,
eand Zhoots hecora secred and ritted »y cater-
~illars viici travel about in twisted Forn-
1liiz2 tubves or c2823 neerl); an inel: 1o, Laaves
ere also rclled and tied torfetlier bt tiire=2ds in
wiieh the cresture cnd hig lcagns seelr gielisyr,
EZ, Do 68), (2, £. 218), (I8, pe £C0O

(472, ». B4
Leaf crimnler Snesla inid

TnTeldinz ovuda ere entirely caten off; un-
felding Tanvas cre ecten, tettered end rooced,
(1, po 421), (23, r. 420), (28, p. Z64).

............'...‘.........'......‘OQI'........

Crece flea teetle 122%tiec chol-taeo,

v

ruds earen cIf and i:its iNnn738e eseeteccscene
Terk weavil, roce gfF,

eseeencsscocsse.CV M

uds eates intoe.

C.enires btuds ere erten inse, thug destroying
oprening. flcwarg ond lecves; consSequently tha
future crov is injured or ruined. Insicde the
buds ~re -:" long browm csaterrillors with
blaclz neads, tunrelins ebout. Jhe friit has
its eridermis scoeoed out in rlareg, causirg
btlerisiies on motnred fruits. (51, p. 549),
( "’:’ P' 21)) (47f’ P’ Zl)‘ @00 e eo0cc00 000000000
Bud moth Lmetocaera oceliana,
fuds, unlfolding leaves, and 4 de*.reic,»:m.C fruits
are injured from td o cning to thrse weelis
after vnetrl-fell, Severcl leaves end fruit
elnsvers are tied %together wita silien strands;
vitnin the threpds ezvities are eaten irnto
the fruit, and tre leaves are rortiell; cr en-
tirely rilled. Iliature iruits hsve deep russeted,
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(1270~ 1-41), (21, vr 1-
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Jouit tres lecf-roller Cozenia crorreg ilc,
Ce htﬂu, Llcaorcms, cnd mer feliere, in new or-
ciards in ¢lcese srexminidisy te 10ﬂﬁ?t trees "n-
- a3 |~ - LR :.'\ ! Ayse - 78]
[sXOI N> L dl~7 ™ l:"%d. (v')' ;‘. Fv !y \/;n’_'., _._). u.).

sal=le; el 1lec teoatle Jre - fAdnfdera iTi- g,

de Tre lorvee c£oend tleir ecrliest ieriod in the

leof ng le2f miners, Iud3 ond tlogoena 2re ine-
Jured by varyr §r11 cater illars in U-isted
cigtol-ciia ed rroviier-nces cn twizs and Tronchee
early in tra g rin>, L8 U2 Tuds resin to ewell
e coter, 111trs trovel Wlt“ treir caoses to

buds erd new leaves whereon ther feed. Loter

in the zar tﬂe rrotel erEn 329 ere found on
locves and friit. (36, pe £61), (47, . 58),
(45’ r}‘ 10)’ L] 9 0 00000 00000606 006 00 00 00 0 09000005800

LN
2istol-cese bearer Colecrnoras roliverella,

e, Sire &8 vreceding, execent tihie vrotutersances
ere cijar-znn;ed, at tie tin end tie coce is
triangular (2, pe 224), (21, pe. 547),

[ ]
e bearer Coleonrhiora flet~-nerella,

f. 2uds, leaves, &ané flowersg ars cstripved cr
bedly ruined ecrly in the secson; bwds end
leaves zre eaten off or are ra;;ed and tattered;
blossoms are nearly eatan off; nevly set rruits.
ere radly disfisuwred by neving holes eaten in-
to t-ems All the injory occurs in about one
rmonth or siz wreis. (50, PPe T97=4CE),
(2' P. 128), (Ze, PQ 625). @ 000000000000 00 0 o0

2i¢g2 crafor oercdactrlug sucgtinos:a,

nln’ puds and bverk are gnawed into
ruit stems severed. (53, p. 3710,

,p. 5(1«)). © 0 0 0600000000 000000000000 000000

ricated enout beetle I.icoerus imbricatrs

leaf

I3k
“‘O‘-Q.-(’.)

2uds res_ed.

e. Eerly in season buds shrivel up eand turn breowm,
on close exeninstion the brovmed surfaces re-
veal ragspings caused frcm feedinos. Cvipositicen
in stens of young fruit causes them to wilt
arnd its fruit drop premcturely. Eeavy in-
festations anpear as injuries caused by fire,
(39, »p. 1-7), (32, p. 119), (35, n. E92),
© 0 0000 0000000006 060060 0000000606000 00000600006000000¢0

Pear thrips fYcenjotiring inconsenuens,




4, Tuds »unetured.
a8, Svwelling end exyanding bvuds are punciured
end say is withdramm, resulting in slight in-
Juries to tuds. Ti:eir resence neesd not cause
elarm, even tuougn 15-Z0 a2y be ujon a flover;
they ere waiting for newlyr dovelo.ed succsulent
leaves on vwiicn they Ieed & very short tinme,
to end of lay, then migrate from the tree., Scme
of the leaves bacore curled up aad drop due to
hids feeding tiereon. (47e, p. 8), (47f, D.E7),
(;O, De 31). oo
Apple grein & nid Rhonnlesi

® 0 00 000 0 000 00 000 000000000

hyy crunifoliee,

T
e

3. Leaf injury.
1. ILeeves rolled end webbved vorether.

a, Lecaves are targled togsetier by silien vBtronds
enclosinz numerous leaves " ich become eaten
evay. LGr.e larvee s:end one month within the
gililen shelter, eeting ell the tine., Severly
infested trees apnear as one huge vweb. Tha
injury cceurs in lete spring. (63, p. £54),

52, Pl 548), (56' P- 612)0 ®000 000000060000 000
Plum web-spinning sawfly Ieurotema inccns-icug,

be Single leaves or grouned lecves are drawm to-
getner by sillien strenas, tvherein caterpillars
eat foliage, puncture fruit gizing, and eat the
pulr. In the earliect stege lervae ere leaf
miners. (60, p. €63), (32, p. 250), (3G, p. 716).
G 0 0000 0000000060000 060000000000 000600 0° 006060009900

LN 4
Oblicue-vanded lesf-roller {(eccecia rocaceansa

Cce ZEearly in seascn nany leaves and Ifruit clusters
are bound togetier; the damege cccurs cetween
bud opening end tnree weeks after petal-fall,
eeescsessssoetruit tree leaf-roller, page £8,

2. Leaves sieletonized.
&, Lowves show nothing rore than a frane-work
of veing. The :rest 18 a dark green 8liry zlug,.
(8O0, n. 642), (32, p. 548), (36, pe. 616).
@ @ 8 0.0 0000 0 0.0 0 0 0 0 0 008 % 00 % 0 000 0% 000000 e 90

Pear slug Eriocampoddes lirmccina,

t. Identical in ell resvects to the preceding
except tune rest is Dlackish with a dari browm
head. (51, pe. £62), (23, p. 148),

® 00 000000000 000 0000 0000000000600 OO 000000000

Pear slug Celiroa ceresi,

59
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o Ioaves cre tadl; skeletoniced b, metallic-
green or gfresniskh-bronze beetles slizntly
larger than rotato beetles, having two dis-
tinet wirite socts near the tip of abdomen.
Also the fruit is eitner gouged or rartly
resled in irregular s:allow patches.

(2, po 127), (6, p. €608), (48, 1p. 1-31),
® © 0060060 060 00000 000 0 00 0808 0 0 0 00

L2
Jepvanese teetle Lopillis

® @ 5 © 0 0 0 8¢ 0 0 0000 00
‘aronica,.

2

3. Speckled leeves,

a. lLeaves bvecore Speckled, brcwmed, and appear
dust leden, from a distance; the leaves drop
preraturely. ieeding punctures in leaves rob
them of cilorovnyll end at the sare tire
polson the surrouzding itissve. Very light
epider webs on leaf under surfece. rruit is
undersized, of poor quality and color.

(10, pp. 1=125), (2, p. 140), (47f, p. 67).
® % 0 0 0000 0 0600 000 0 0 0 00 0 0 0 0 000 0 0 0.0 0600 00 00 %0000 0o

Duroyrean red mite laratetranvesug pilosus.

4, leatf miners,
a, Leaf miner in early larval period. XJisvtol
scaped protuverences ;" long on leaf.
esescsseceridtol-case besarsr, page 88.

be ILesf miner in eerly larval period. vizger
gnaped protuberances " long on leaf.

ccecresssesssGifar-case bpearer, page 88.

Ce Leaf miner in early lacrval periode eececcececes
esesssselblique~banded leai-roller, page 89.

5 Leaf protuberances. :
a, Under-leaf surfaces and fruits having bent
pistol-shaped protuberancCoSe ececescccccsccsccee
eesssescsssoristol-case bearer, page 88.

be Under lear surfeces and iruits heving cigar-
shaped protuberences which ere t.iree cornered
8% thhe Tipe oeeecesevifer-cass haarer, page €8

Ce Cone<like protuberances growing on the under
sides of leaves in which are hanging cater-
pillars. Tie growths are natural leaf re-
sistances to the feeding larvee. (26, pp. 1-11),
(25, p. 215), (51, Po 505)0 I EEEEN ERENNNNENENEENENERE X]

Bagworm QGhyridopteryx ephemeraeformig,

6o Leaves curl, turn pale-yellow, dry up, and
drop preraturely.

90,



7o

a8, Leaves turn peale-yellcew, curl up, end A4rop.
Lower leavas ere attached first, then higher,

etc.

in dry

fruit is estunted. Injury most severe
geasonsd and in arid sress. Tue 6 or 8

legged creatures are inhatitents of under leaf
gurfaces. Iwigs and sters have nurercud red
or pinkish eggs upon the berx sufficient to
glve the whcele & reddish hue, during the dor-
rant tree stege. (062, p. 1), (47f, p. €6),

(A ,pi 56)0 © 0 00 060060 0606060000600 0600000000000 00

Clover rmite Zryobia vroetiosa,.

be Tips of tranckes have leaves curl up and drcp
prematurely, thus checking proper buu-Aaklng
and fruiting. The branches are the center of
attack. Chief injuries occur ia spring eaand

fall,

(50, pe €62), (E1, pe £92), (23, pe. 159).

O 0O © 00000060060 00000060 000600000 06060 00600000060 0000 00

Ilum erhid JAghis prunifolia.

Ce Sure injury es above performed by bluisn-viiite
meely powdered aphids 1/1C" long and maried
with three longitudinal green strl LeSe
.......-...........‘-o&ly plum af“ld, Page 86.

de Lerge numbars of arhis on swellirne buds, 15-20

rer tud or flowe arparently doing no Leorm,
...............nllle-grain ephid, race 89.

-

e, Specklad leaves drop.ing prematurely.
eessesssssesemuropean red mlue, pege 90,

Folic e
a, oSing
(1),

(2).

,aterS.
le defoliators,

Cormpleto or partial defoliation, as if

it occurred overnigiit. Injury earlv in
geascn, durings lzay and June. Large
beetles lying on the ground or flying
ncisly ebtout 1lishts with a loud buzz,
(25, pe 236), (2, pe 303), (Z6, re 306).
9 @ 00 © 000000000 000 000000000000 00 0000000000

dun® beatles Lachnogsterna end others,

IFelicce eaten and sieletonized by retzllic-
creen or greenish-brcenze beetles slightly
larcer tran & poteto veetle. llecr tha
egrvdeminel tip ere o distinet white spots.
Fruit is badly ruired by having the
eridermis peeled off end holes eaten out

of the 1ulpe seeesdayonese beetle, vore 90,
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stri.;ed covernight of buds, le g and
{flowers by en uacesa predeter, & nocturnal
vest. (53, b 153), 2, p. 120),
(45, ‘!_:'o 1.‘50 © 900 000060000000 0000000000000
climbing cutvorns Iloztuidzse 8.

)o

(I). Cocoon 1‘31oe a rolled le=
oo~

(I

coloniel

(1).

(A

ERS
).

o Ciznt caterrillers (cver 2" lonZ)e
(A

uOCC‘O"‘l copinners

]
tromethea moth (25, p. 268
I). <Coccon 7/3" dismeter end £
or J inclies 1mm rertly a
in a ]e,,. 8, Te
I)e <Cocoon 7/8" dianeter s1ishtly
longer thean round, sor‘ of o
sre;ed. LCl"‘”e" 8 ot
(SC, Do 2c7), (87, De 93).
V)e Cocoon 1 M-

2" thick and 324" long,

S

a8tened to tranclhes encasing
1eaves. Cecrornie moth (25, ppe &0
71), (Z&, pe 23%), (57, pe 91).
defcliators,
s“inne s.
“nick wehs in forliyg or crotches
used as 2 she lter n.en not feeding;
the caterpiller inhabviteats do their
feeding ouL ide tle uvb. Within the
vebs the leaves dry up and die; out-
side tre web they are sirizred. As
the caterplllard grow +hev enlsrye
the T7eb. The webs are s un early in
the seeson, vhiile tude ond leaves are
unfoldins. (1, ppr. 1-18), (2, p. 125),
(43, P. 14 @0 00 0000600006000 0000900 0
Zestern te 1t cater»illar [2l2ccsgoma
arericong,

Leaves tengled to_ether by gilken
strands enclosing numerous lsave

vmichh become the feeding ¢ q*er.
Severely infested trees svrear as

ong viebe e..eclum Wob-gsrinning somfly
race 89,

92.



[

=

(]

O

ct~—H O i3

A" D

-
oy N
OV ko

2illers 3cra

~

D 100 Q2

RoateYso

A
R s L SR v

.
—

&
13 kb b

15
Q

O N

o 2 160

in Oe

-+

T
e
D ot

+ e

1o

O
FA PR

, one
ne at

2il-11iie
on
tis dor-
brirnt-ra

41),

y m

—~
—

e

ct

De

QO O 0 ° 00 0006000060 000000 0 0600 00090 0 09000 0 00 0 0 0 0

R -
-.'.1+e-x tl. 3

laycegti-ma,

no-
(S5

rrlaﬂ

Tarannnnras
L2 s OO

/a

tlie cervic
it from abo e
twrn 'h1 r*n - tul: -
white;

plire -t

xr

CC

nova
turn
bleeck
the second

( M. 104),

@ 0 0 ¢ O 00 O 0 O OO 0 000 PO "0 0 e e e e e 0o

(JraRy] ’
T.Z3ce.. SLctclo g *

-

-, 4.8 .
14~ v 4T - ~
—s-A-U U 0Vl ‘..Y‘ 3_ _.\a

Lt Tiret koles

Tolleved Dby & gad
exzet for {he roe veingi,
GGLOllEthP is not uncormon,
nillers ere two inches 1u‘_
ten yeirs of dergel }1
cnd 51 redaish,

n out

leaf

N

(C)o

-

D
4

ere ease
cormict

9 -

d-

~

18]

>
-

QoY

ct <k -

G

D
o
[ 6]

Q
RS
B!
@ - (0]

crts
SO o

(G I & B O]

rln‘ "

redisn line:; ot .erw

o

f=

Ty

clothes with long tleck heirs.

(L5, 1o £72), (b, cDe 1-20),

(47f’ po .‘1'8)0 © 0 000000000000 000000000
Gypsy rotl: Icrtietria diger,

(D)o ZIroncres cnd gmall trees ere giri nrcd
cf folic e ©; a cclony of bleex and
"ellon strlued catsrsillors having a

ellow neck ringe. oSomretimes their
noyulation gets congested., (L0, 2.,177),
(33, De lsb), \::, e 118)0

...‘..0....0.0...0.0‘......00..0..0‘..0

"”IICﬁ-ueul
denq ~
nigvro,
G

t

ed

nNaT

DRSS,

rnlllﬁ‘ﬂ

N Ay n
SR SR AS A
——



C.

(03]

l.

(“)o Tonnziec

strig 2d
of bloeck

N in i | - - - 3
illers ﬁth L0 -
S > ..
ningd the rc".r 0T Cpines
.i.." ° \,;7’ Doe ».g))’
; - 1{:)
( Je 112),

® 0 0 00 00600 00 0 000 00000 00 00000 0 e OO OO
elerumred cotornillor i inura ecn2ive
Jrerotura dafc
g, Lzaaves curl, drc o
l. ILogve:z Arey earliy in the
S2C3CN. gorfoeng ere 117
rrean A Thoa lluiglh.-wrile
ccowdar, vlun e hid, rate £C,
e Durirg ;
tirs cu az
.IC......O....C'..;{.le
Ce a2l7n ] r2d Tre *”ﬂd lesves drop pra-
cturelye. Underlald gurfaces nove very
SQIdOI tebs e:closing rad miteg l/n
eecescsssscurorean red mits, SR
4, Lower then Lizh-ul loeves Jro,. during 4rr
82211z until the tree ig wholly berg.
Durirs the derraent ctare tie twigs and
gtems heve the lorir cocted with tiny red-
dign egce suifficient tc ~voluce o reddigh
}".w\;g’ @9 000 0000000000 v cvar *'ite, ‘:';‘:\J 91.

N o - -
~ed snout LOGt*-

wer injurye.

otema of Tlecsors engd new fruitoc wilt and dia,

Tie slom injury i3 from cviroziticn by minuite in-

g2c%3 1/20" long. oavily inf2:%2d arese o..oa2r 29
j '.il'r?. ..-...........TO&I‘ "J‘.‘;I‘}';_'S, L";"i

cn flowers nove ovaries esten guwor

T="1ite in coleor,
e L"(JO), “::‘, e 157)0

® 0 0 000 060060 000 000 00000 00 000 80 0000 s s P00 OO0 e o

N a ~a 4 < 4 -,
Plur gevoer mthceuormis coutalloria,
st
)
o4,

9]

4

-+

+ -~
AR - - - * I L B PR 3 al .
iie lesrvoe live within’ 4ie cits of develon-
; e :



Se LLeTTRATg 02 NS
oo’ lae wiov e

el
® 0 0 0 0 0 ° 0008 ° 0 0 00 o S

IVe

chag [Lalniln),
crecigh coonig o Trit evereoundad by oa
&2 0. 0000.0.0’-‘”‘? L",';"‘ S’f".l?, L".\"Q R‘o
Te Il iMmy comvowestol
dirresS s ¢ rdar
LoaQrieT covani -
{‘,T‘vso o060 ce0c 0 e .‘...

® 0 © O 0 9 O 0 O O 0O 00 ° 0O 0 0O P S OO L OSSO0 OO OO O OO S e %P0
DPlom 2ureilic Jonetrantalt e mov b e

R PR N o hl 4-n.
bhe iz . om, Imot?
Felag enon I~
e aresesnt
A

s
.=307 T

P

P T I e A N
vl ka2 an

4+
o2

e 0s e rses0ece
N - . -

P T e e B R el e R IR RN ]

A . A H Je

~

-~ e °
~ 3
lsTaRsala) R IEE RN
s -8 ® 0 @ 00 00 00 0 0 00 8. N

nd i - - - Pa . - A

= . I CA - oY

w9 ¢-C1"‘ 3 [SRSELS qd e Ccogn Tt







')
~ 0

)mam e

-0

1.

5.

be

-~

~ .
s

R - A

). Le esceeseeee s 00 0. -2
. SO
C. R L T a . & -
T Taes PAAS L -
cao T "\R‘ Ty -°

AEEEREE AR 3 ~ - A e~ 14441
e, uit i3 czered omAd 1EL- 7,
TAe2® -
© 6 0 0008 0 00 o8 000 0. - A
= -
-0 -

RS

n} 4 -~ - By
Scliszny geciled ond
laden at a ¢iztrnen,

] - 4 —an -
fruit éren rreratul Tl

AIRETY -
OID.'.JVL.'C (‘L
-

+

—arinco Arrog-oallg Tolicce tlorrs
end fraids 6.'03_7- X EEEEEERERERER

.

-

S s
e
2ot -
- T
v A e
- e - c~y &% e
- Ty v o e
a2 A ron
: NG N
@ & 0 @ ¢t 0000000000
AT A - N
L -'_.?. y ‘r.‘) Ao o @
Al e A
AR
— . -6
ier, 2 G0,

"!ovv

LI N B I I I I )

P N e

it

.'L__ﬂl LSV R

Theyar
moerer,

100,

e

® 6 06 0 0 0 00 0000 0

. 2 ¢
s a2 ;.’7.

® & 2 0 0 0 0 0 0 00 0 o0
S Aa~A [eXel
ST e

ennearins dust
1z le-ves -4

, 1nnves,

s 4 e-p €
l':f-l‘, neoe Cle

wirnr Trad 28 Y2fere notaring. Ll.e worm
trovela - atrean tha vit crd ein in 2 reil-
road tUwiegd circuit, soetire emterirg the vit.
AT R £ Teotlese, andlace, naving a pin.
T A [0 \ 3 s - \
tody end bncd, (20, ne 98), (40, v. 44},
(a7€, =

»I.L, "". ©® © 0 0 9 0 6 ° 0 9 0 0 0 09 0 0% S 0L 0O PO O P e 00 s

Apple roogot o teletie werovaelln,

ool in
noan 1N

srnoed
P S TV 34 Qe AT A - s
surface, Fouit dren befove ril

e am

ZoIn T2
racsioned
ce - or
Toof Ul e



’:ta”ral

1.

5.

-

"'v\ﬁ rireq
Tre plu.

® ® ¢ 000 0 0 5 0 0 0 00T 000 8BS 000 SN0 GO 0006000000000

Isgzer opnln

savenderApa

Yetoeen Bl'r

ncooooa..L

90 0000000 0 00 0




¥2Y TO THE LORE IMPORTAIT FEACH INSECTS.

I. TRUNK, BRAICEES, AID TWIGS.
A, Trunke.
l. liature trees.

8. Holes in bark size of pencil lead. Holes ex=-
tending into sapwood join sawdust-filled lateral
galleries and runways; both in trunk and branches
they follow the grain. Adult and larval beetles
in burrows, adults are 1/8" long. (22, pe. 340)*,
(36’ Po 530)’ (51, P. 475)0 9000000006000 00000000

Shot-hole borer Scolytus rugulosuse.

b. Galleries terminate in a "Y" shaped forking in
trunk and branches; otherwise same &8 preceding
species. (15, pe. 3), (22, pe. 340), (23, p. 143).

@ © 000000000000 0000000006000 00060°00000060000000000

Peach bark beetle Phthorophloeus liminaris,

6. Gummy exudations at base of tree from 2 to 3"
below surface to one foot above. Exudations are
mixed with fress, a sawdust-like material, and
excrerent. Dying or dead bark aregs indicate
burrowing larvee in inner bark. Leaves yellow,
tree Vvigor decreases, and trees may die. When
they are abundant, nursery stock are seriously
affeoted. (32, p. 216), (23, p. 126), (36, p.595).

® 0 000000000 000000 000000000 Q00000000 0C000e000s000000

Peach borer Aegeria exitiosa,

d. Gumny exudations where injuries have occurred
in trunk and brancnes such &8 bark wounds or
splittings between trunk and limbs. Injuries
usually are high up. Gummy ooze is mixed with
excreta and sawdust. Dark bark areas, dead or
dying bark, are caused by larvae boring in inner
bark. (29, ppe. 399-448), (32, p. 217), (23, p.l4l)

00000000000 0000000000000 0000000000600000000000¢c¢000e0

Lesser peach borer Aegeria pictipes.

e. Just under bark and in sapwood 1l-3" deep, are
irregular shallow burrows in trunk and larger
branches. Above the burrows the bark turns a
dark and dead color. Inside the burrows is
fine sawdust packed tightly; in the entrance is
a packing of excelsior-like wood fibres, large

®IguTes in perenthesis refer to literature
®1ted; see 1ist of references at end of key.



killed bark ereas tend to girdle the tree, more
often the sunnyside is the center of attack,

In the burrows are grubs 11" long, yellow or
yellowish white, having a flattened and rounded
body piece just behind the head. (4, pp. 1-12),
(45, p. 27), (47f’ p. 85)0 @0 0000 000000000000
Flat-headed apple tree borer Chrysobothris
femorata.

2. Nursery stock or young trees.
a. Bark scales,

(1)s Trunk, branches and twigs covered with
small brownish scales 1/16 to 1/8" long,
curved and resembling an oyster shell;
underneath are many minute eggs. Iark
cracks and whole tree weakens or dies.
(47b, pe 1), (23, pe 124), (47£, pe 73).

Oyster siell scale lepidosaphes ulmi,

(2)s Trunk, branches, twigs and occasional fruits
are coated with minute grayish specks,
barely visible to the eye. Around the
Bcales on both fruit and bark, the area
turns red. Under meggnification the Bspecks
are disks having a central raised nipple-
like blackish spot. Tree vigor decreased,
foliage becomes yellowish and scant,

(25, Poe 165), (57. Pe 126). @ccecccccscnce
San Jose scale Aspidiotus perniciosus.

(3)e Trunk, branches, and twigs appear white-
washed, upon close examination small scales
show up. Female scales are circular, con=
vex, about 1/25" in diasmeter and grayish
white in color. Mlale Bcales are larger,
being shaped like long narrow shingles
having an oblong dorsal surface at its
narrowest end. (23, p. 137), (32, pe. 128).

9 0 0000000000000 00000009000 0600000060000 0090 00

White peach scale Aulacaspis pentagona.

(4)s During the winter, bark on under sides
of trunk, branches mnd twigs is nearly
covered with shiny convex-shaped brownish
scales 1/12" in diameter. In the summer
the fruit is covered with honeydew masses
growing sooty-black fungi which renders
the fruit unsalable. (2, p. 153),
(56. Pe 603), (32, DPe 129)0 ©0 000000 cscsccoe

Terrapin scale lecanium 1igrofasciatum,

99,
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Ce ozl hrancres, twizs end zhootc,

Vewe 3 Ae T A
1. 45 1: o AT,
"

8. Iinliicnr or creany-wiite larveoe cn turrew
in trigg caveirns the folicle fic wilt =204 tre

vliols shoot to die beoelrs Zorlier resch vorietisna
vractically immmane to the worms becouse thay
attack the tvigs, 1lst2r Ttroecds cohtacih beoth twigs
nd Iruit, thon otill leter troods attoeln enly
the fruite Ine fruit werminess skowe uoy es
purrews and euererent in the pulp, in the pit or
even exncsed to tre extericr., 12 lervas enter
via trhe sten end; the fruit rmey have ro in-
dicntions o worniness vroatseever, wien ricled,
end sgain it may alrecdy be ruine . (z Do 62),

"S

~ N 1
(Cf) De b08)' (47 Ne 10). R EEEREEEEEEEN TN
O”IPN al frmit ro;n Crooiglithe ro“9:fa.

b. Zurrows from snosdts to base of mein stem widening
out ¢t base of snoots cavse the twiss to wilt
and drop ofi. Lhe 1n3 Ty is noes notlceatﬁe in
winter or early g ring indicating the itilled new
grovths The thole tree, if injured in ravscted
"oars will die; otrerwice it i3 tadly waalanad,
110 bor3“’3 ere lengthwise in tre twig and ccn-
3011 " Yrowm beetleg. (£2, p. 513), (15, v. 67)
(C1, e 240) 4 teutneeoconeeossaorasncacsannnsse

Lpple twig borer Amohicerms bicsud-tus.,
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o< o1 inte the erd of snoots,
trem to wilt cnd die bpecl, Lervoe of
the first brocd winter over in asncets, thus te-
fginnirg thelr injury vhen ine;” revive ea2rly in
“he scorini. lhe firct brood purrers in twies;
the second brood tunrels in twigs ond it
third trcca tnels only in the fruite.e The
lervee ere 1/12-u/2" long reving & wrown bedy
and tlacl sead. W the léxrve eriod is ccm=
nleted, tiey snin 1ﬂ*c“°=1cwo“s coccons vheraver
tirey }a en to oo, (L3, r. 1£0), (22, r. 215,
(S¢, ve 601)

[ ® ©® 0 0 066 0 0 0 0 0 4 0 8 00 00 s 20 08 0 08 00 00 e
S P . - : : . 4
Joaen twig vorer narcia linestalle,

de Twics to s1mell brancnes " in diameter are cften
cleverl; gircled vy heving & comelete ring gnaewved
cut ¢f the teorx to the sarvecd; conBeauently tre
twig dries up &nd is bre.~n ofr wren a nigh win
tlows., (virositicn cccurred in tie seversd »art,
the egy hotches and tiie grub eats cut all lut
the terk, as 1t lies on toe grourd. (55, n. 202),
(87, I:o ‘JO ) 00000000000t 000060000c000cs0s00000

Swig girdler (ncideres cingulstun,

e awilgs Trem two to tiiree inchnes long to two to
three feet long litter the ground teneath the
tree. e tuigs are smootnly cut off; tne
severed end a2s a hollow centar plug;ed with
fine snhavings eand sawdust The tunnel may be
10-15" lcng enclosing a ," wnite grubv.

(55, pe 200), (&5, pe 327), (55, De €664),
® 0 0 000000 0 0000 000 0 00 0 0 000 0000 0060006000 0090000090

Twis pruner Zle:hidion villosurm,

2., Gnawed tigse.

8. Iwigs bedly gnawed so they droopn, tuds entirely
¢naved off. Injury occurs earlv in the sesascn.
Toung treas set out in freshly clesred lards in

close rrozimity to Lickory or oak woodlots ere

seriously aifected. (57, pe. 78), (3o, p. 5355),

(47, Do 7)), (Z5, De B)e eeeseccccceossacacas

I'ew York weevil TIthycerus ncovekecrceensis,

3. Severed twigs,
8, Irwigs hollowed cut, causing adjoining s.oots
To wilt and Brefi O0ITe eeceseccsscscsosancnas
secscsssessecssedpple twig borer, vace 101,

be -0llcwed tw 1gs Irom two to tiree incihes lonc
to two to three foet leong litter the ground
under the tref. sceesseeeimiyg pruner, page 102,

ce Jwigs or broncres, less than " in éiemeter
litter the gro: nd under the tree. Ti.e severed
end snows it wes £naved 0T e seeeeenennensen.
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de Twigs and suoots irresulorly [raved so trey
droo,. Or han.. ¢n;tr; oceurs during s rin:z

- L]
teessscssesssasesseeldY ICTa Te2Vil, iaze 10Z,

4, Feediny rvanctuires in twiss,.
8, In the g.rin: end esrly =
and roots cre cojulated w

urvier snocts, leaves,
ity hisck a . nidg, if
leaves 1t 1is

taeyr ere found uwsen goct a
_Toots. They cluster
e

3
evident trey are aiso on 1t
on tender chocts ahout erc g end lovwer tres
narts., The stcct3 teccre woarred end wilted due
to veing fed uszon, 30 2130 do the leaves, though
tiey are more li.ely to curl un and drone. leney-
dew 18 freely secrated over the leaves, rendering
a scoty blcei ras3 upon trem. During the summer
tire achids rrimerily linger avcut the roots,
PYorous sendy =o0ils ere rcat esuscerntitle to in-
feutatio“. I“rsery 8tocui end young trees are

everely ctteciied, they then taxe on a rellowish
leuly fOliCQB. (53, Po RPR)O R
Plack peacn achid Axurerlhis percsicee nircer,

be Pele greenisn epranids guncture buds, snoois,
leaves and newly setting fruit; the leaves and
gnoots curl up and warp, the lesves turning
yeliow pefore drep.inge. The injury occurs in
the Boring. (11, p. 02), (51, p. ©87),
(5(:), p. 610). ® © 000000000000 0000 000000 00000 00

ureen peacn &apnid lyzZus wnersicae.

Ce oSnoots ccocverea with light green ephids causing
warved and siunted growta, leaves become bpadly
cur]ed end sore fruit sariveled and misshepen,
Leaves drop prematurely. (50, p. 6(2),

(ul, y. 592), (25, p. 12)0 ® 00000 0000000000000
l'ealy plum apnid myalcorterus acrundinis,

de Terminal grewtn and some latereal growbtn dies
becn arter distortion Lhas occurred. slacx spots
inaicate wrere feecuing took nlece. Iurcery
stock and young trees cre severely injured. The
buds and developing rruits are pitted and dwerfed.
The insect is %" long, vressy colored, black
end yellow mnarked, posue531ng a rea tror
(88, pe HY5), (59 Pe 44), (56, p. 446),

(02’ l). 16/(9). ® © 0 000 000000000 00600000 00 ¢ 000000

famisned piant bug Lygus pratensisg.

Se OVlUOSithH pvunctures in twigs,.
8, Ywiss, Swauwl ana lorgae troonzh2g Tave saries
o cutls or incisicns through the bark into the
sBapwood. The incisions are in rows and each
8ingle injury is a peir of convex-shaped in-



cisions with tie ccncave surfcces facing each
other. In the centser of eaci cutting in the
wood eggs are deposited, as rany as twelve to
egch puncture., Oviposition occurs mcre often
in lower branches., {ite tip portion, bveyond
the injury, dries up end breaks off. If it
doss not breek off it becores rugged and the
wood caases 8wa1lings in an 1rr°Lu1Pr rainer,
The injuring insect is a 3/8" long hump-bacled
green crastures IMrom & dorsal view it is tri-
angular, having the pointed end at the reoer.
(47*, p. 77), (22, pe 57), (9, p. 25),

@ O 0000000 0000060000002 000000009050 00000 0000609000000

*uffalo tree hopper Ceresa turalus

be In tlhe berk or sagwood rows of pinholes ere
punctured in ons side ol the twigs. Liere nmay
be twenty-five to an incy or *1;tJ to seventy
five in a row, in each an egg 1/8" long is in-
serted, Dach incigion is not straizsht down but
rether curved in. The infested twigs or branches
break off teyond the injury or dis bhack.
(E5, rpe 1-20), (59, p. 26, (44, . 56).
© 0 00 00 06060 00 0060000 00 0 9 000 0 060060 0 000 9° 0 0% 055080 000 oo

Trzo cricket Cecanthug specics,
il G

6o FLark coatings on twigs.
a. Scnles,
(1)e Oryster-snell siaped scales on the berk
1716-1/8" 1ONEe eeessesensnnssanncnne
............c ster shiell scale, pere 99,

(C)e Groyisa siocks on fruit end hork, indi-
viduelly invisible Yo the eye, surrounded
by a reddish area. ..e.san1 Jose scelo, poge Q0.
(3)e inola tree or ports appesring white-weshed,
................ﬂhite LpaCh 3¢ alb, race 99.

(4)+ Dariz on rddersides of broneches and twigs
ig coated witl. ghiny convexz-3hgped brommis
scales 1/12" in die 8T8Te esseecscenccane
........-......;vrrglln S“&le D&:e 99.

—
(9)]
~—
[ ]

pork covered with grayish scales 1/10"
longe In winter, if flip:ed over, tiey
will reveel vnT“ srall reddish- rarple CLES
oooo-o.o--...-..ﬂbuff{ scalv, rage IOC.

(6)s Twigs end braaches heve dark grey to
negarly blaci: &1m0ut cﬁrcular pcales 1/12"
in diareter. The raised oraage tip is off
centere eveesseocutbtunan's scale, page 100,

104



oy - .y e o R P

(7). ITurk cceted witi 1,2V redd ._J- —orone
ECCleS. .......uu_ﬂut Svd ’ Laae 1CO

(8). Ltzce tromwn soft-todied scales, half-
voo-chiosed, 1,8 to 5/8' loages Winter
forms ere flet, srindla-icyed, end in-
ratiree eseese—wroremt I:udt lecunive
:Qte lCCo

(9)e dle wunder Yark of twics 13 covered with
ceiteny r.asces from .oy throulh Jal7r.
.-....-...thZOY];' IA.C‘L 13 C’.,‘Cle, 1‘8;‘3 101.

TI e ULDERGICUID (trunii andg roots).
A, Dorers in rcobte,
1, Cunr emidations ot tace of tree from C- 4" below
tiie s.rfice to cne fcoot gbove. e c.madations sre

s}
rrecerial a:i1d ex-

nixed with freoa, o sawdust-liie

crezent.s Dying cr desd baori ereed indicate turrowial
larvae in tie inner bork, Jlhe torers aore ¢llowish
worma 1" lonz, with browm thorecic legs and five
veirs of ﬂaﬂo“ﬁna rrole’ 3. :en terers ora avundont

e

nursger; otoecir 19 seriously effected. ILeaves Jcllow
tree vigor decrecase3, 2nd trecs 187 ClCe ecececeses
o-.o--.oo-..---......-......;f"eac}“. bol‘er’ _C;e 98.

3. Aphids on rcots.

l. Roots, ezpecislly during late sunmmer, hev
1nlo:u“,*o“ of tw-c{ ea:njds, Sand;
ig roat 1i.rely to attrect ki
vellow en d lOOn u10,11, end
fingi, ecoecicelly during the erlng end early
Sumr.ere. ..............gl ¢k reach ayhid, raze 1CZ.

>
uhe 2]

o,
c’

IITe FULIAGS (zuds, Leaves ond 2lowsrs)
A. zud injfury.
1. =ud3 eaten off.
8. gterrillars eating off tuds,

(l)e Zuds ore entirely eaten off g3 tley be-
gin to swell in %the spring; later the
frait, leaves and giccts bpecore cenred
end pitted by coterpillerg which travel
about in twigted Lom-like tulkes cx
cases nearly en inch longe.e Leaoves are
also rolled together and tied by sillen

gtrands, in vhich the creature and nis
houss seeks gshelter. Iie uatcrr&lla-
are 3/5" long, greeaish-trowvm, head
end thorecic snield deri: ”TOJ.

(;—n_’o l). 6?? ::, }_:. 215), (UU’ _P. CGC),
(47;, Po D&S @0 00000000000 000000000000

Leaf crumpler llireola indirenelle,




£

Puds eaten

Q.

(2).

(3)e

Hh
7
5
O

Jrom the tiie o reninz to three
wmeks efter etal-Ioll tuds are eow

off, w fzlding leaves end sct*lng fruits
gere tadly injured. wosevercl leaves and
fruit clusters cre tizd ‘Pfﬂ*“nr with
silian thresds; within tre enton;lc.ents
cavities are eaten into th mit and

e 7
the leaves =zre raxrtielly or totally ruired.
lletured fruits have deeon ruscseted, elongsted
gcors hedl; deferming them. (12, pre.l-41},
(;1 Tl 1-6), (45, e LLI))- EEEREEREEEEREEREEEXX
‘““1t tree lecf rolle Gecrnecia
crrrronriln,

Leeves wre rolled up end tied togeaticer by
leaf-cating larvee, vi:izh peoel 01f the
wndar leaf surfoces, ey glso eat off
tuds, flowers, aznd puacture fruit cslins,
then e=2% out tiie pu Do Tie firet larvel
stese 13 n3 a leaf-nizer; the rmature stage
ig vilen buéds ar eateg off. There are

two Lroeods, cne Irom L&y tLrouln Juﬁe,

t“e oter f“cm ul; ian“‘. fugust, 1oy
winter over as ep" cn the berk.

(c 9, ve 63), (30, p. 250), (8C, p. 716).

@ 0 0 0 00000000000 0606060 000000 00 00600 0 00 00 0000

(tlicuz=tanced lecof roller <cCaccecia
TODOZASNE

Tgetles eatins off tuids,

(1),

(Z).

\—/

Twigs bale gneved so tiey drocy, tuids:

ere ent 11e1J gnamzd of £, ﬂJ"llPu occur
early in the seaszon. Young trees set cut
in ireshly clecred lend3 in cloze proxinmity
to hickery or csali wocdlots ere seriously
affacted, Ile saout teetle is L" lone,
ecessssssssseleW Yorlk w2evil, poge 102,

Iuésg, leaves, mmd flovwers are bedly ruined
eprly in the seagson; buds and lecves ecre
ecter off oxr r""ed end t-*tored tloczons
are nearly eatea ofl; new 1" at ‘rulus or

’
bedly dlsflgureﬂ ty having pits gaten into
them. A11 the injury oceurs durins &

rﬂrlod of e ronth or six wesis. e
rests ere teetles 1/C" lony, rellowish-
brotm and have loug SLrtﬁllJT lcise

(59, 2o 28), (9, ve £1), (45, 2. 29).

G © 6 000600 0000 06060 0060 06000 00000000000 1° 000000
Qcge ciafer locrodsetrlug sublecines

o
AL CZ il e

into.
2iliars ecvinz inte buds,.
Opening btudec are calen iatoe tiius des-
troyine flovers end lcaves., Iingide the
btrds cre browa coterpillars with o black
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Logwves turm pzle yellowr, curl un and dron;
lover leevaes ore attacled Tirst Hien nirner
cn98 et Sl ocr ei nt-ler ad crostures in-
hetit the under lead surfrecs.e Q2 injuries le-
comn2 mest gevere in dxry ceangng oad in arid
erens, then defoliction cceurs, L2 Tecves le-
ccrn tleell g-ecied belfore drorirge Mrult im
brdl; ctunted., Iwilc end tiunw Lave nurerois
rinidich er red ec; s voen tha bowl ¢uring tne
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off fruit ~“1W5 1” i

(2, Po 127)' \u7’ P. Sb, LPO 1_;)1).

9
e o o
Janarese teetle lo0:-illia danonicsa,

@, Leaves erc ieletoniced

, Or buds, leaves, an

ficroers au;v ruined esrly in ti:e seaton by
ating beetles. 2Zuds ond leaves are jvet ebeut

eaten un, new Tmiit has holes eacten out. Iie
injuries oczur durings a (ericd of 2 moenth or
9ix weekss Werst injuries ocatr in oorous
sandy ereas, Ile insects sre lteelles 1/&" long,
vellowisii=bromm end rave long Enravwling legs.
M eeeetereeceaeeeeeaa 008 chafer, paze 106,

Leaves Tull of "shotholes"
8. ILeaves ore riddled full of nholes aunite early

o

in the ceeson, in eerly Jule. Tle 1e9t is &
tectle 1/5" long, dull red end has black
entennae (18, noe T83=817), (23, v. 16E),
(k

@] 2t O
B>

,)n

L
rr” 1eaf beevle Galerucella cavicellis,

Leaves curl, turn pale, cdry up, and drop
vrematurely.
a, 4A-rhmid injury.

(1)e 2Lius of brancres rnave leaves curl up and
drop vrematirely, thus checiting vnroner bud
making and iruiting. Injuries osgcur either
in the snring or 4311. @csececcscsccans
eceeess.aly plum e,.nid, rage 103,

(2)e .bout crotches end lower tree prurts leaves
curl us then drop rrecaturely. Jhe legves
vnieh drop rhave coetings of sovty-bplaci:
fungi; young trees gr2 rcet severely injvred,
forous sandy soils nost fvscentitle to tra=

njuries...llack peach aphid, nace 103,



b. S;ide
(1)

(&)

(3)

Trle green e hids jmnatur
leaves cansia. the sancts
crrl un, conaanartly e
vellow, curl und arop. e inJury ocerrs
ir the o ringe. Cescessrecectesas s

eeessorreen reach &nid, roge 100

r cr nite injury.
Yellowign ssete on undersicdes o leaves
sarrounded by silken webs encasing
Bniders 1,/50" 10NCe ecescsscossscccccscs
eeesesceseeed Spider, page 109

53 8aclled leaves teccre brotmed snd curled;
from a distance tie; aprear duegt laden.
Leaves drop prercturely IFruit is under-
gized, of poor QMa_ltr tnd color,.
eessecesssnuroveon red wite, pace 109,

2lacx specrled lecves, S
éreorninzs, undsruecoth vhi
or ei: ro-]er ed P*tns t-e csize of a rin-
head. Lover leaves 22ied Tirct, then
nigrer leaves, etc., -le injury is et

itg wveak during dry seassong c¢r in erid
BreSSe eesessse.c.oClOover mite, race 109,

eciled with
et gre mony 8ix

8. Icliagfoe eaterc,
Single defoliatoers.

2.

Do

(1)0

(2) .

D~etles,

(A)e Ieeves, buds and flowers are esten

off by beetles early in the snringg
sorne lecves are esgten rosied end
attered. Injuries cccur cver a on
month cr gix wesls pericde.e e bteetles
are 1/5" lonz, rellowish-brovn ro0Ssess-
ing long SDT&WLing lem"8Be ececccenscs
esesessscsssesioce crnafer, pzre 106,

(B)e Ieaves have the epnidermis eeoten o*?f

by vorazious metallic-green veetles
sli¢gntly lerger then potato h(etles.
Tney are present ror two ar thre
nonths of the surmer end cling to-
gether in STarmSe eeecesecscceccoens
eeessdaranese Tteotle, pegs 110,

Ceterpillers.

(A). complete or nartial defcliation may

cccur over night without leaving the
least trace of the prreda or else
a few rairless cutrworms rav bn found
on the £T0UNGe eececcessocccococossce
eessesolirbing cutworms, rsagze 92,

o~

colonial defeliators,

(1)

/8eb Spinners,
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)e

(C)e

biecl vetg fre g oum in forlie or
crotches ond vsed as 2 sSnelfer only,
gll fz2eding is done cutside the meb.
v

Within the web leaves dry up and die;
outgside the vab they are stripred,
A3 the cateriillers grow tnhey enlarge
ime weops are spun early in the season,
wmen buds and leaves are developinge.
ihe caternillars ere trown having a
winite dorsal line and blue sides,
being ecareely heired. (1, pp. 1-18),
2’ P. 125), (45, Po 14)0 @0 000000000
Eastern tent caterpiller !ealacosomn
grericana,

Catervillers whicn g»in one thread as

a "gi-line" wherever they travel; waen
not feeding they congregate con trunx cr
branches., If food is scarce they go

ut after it in form 1liie marciing ermy
worms. The cgterpillars cre 14" long,
heving a medien row of v:ite "lozenge
snaped" dots along the backe

(£5, pe 241), (&8, p. 16), (32, p. 2U4),
@ 0 0 000 00000 000 000 0 00 00000 00 000000000000
'orest tent caterpillar leglacosora
dicgtria.

Loose woven nests, enclo8Sing several
caterpillars, are spun around several
leaves, Within the web tne larvee reed
upon and shred leaves. The learvee ars
o/8" long, dirty yellowish-white marked
e tre talll 2.4 sides by 8ix leoange-
itudinal reddish-brovm strines,
eese.dtriped peach worm, pege 1C8,

Ilon-web 8pinners,.

().

Caterpillars which spin a single thresd
es a "gi-line" whersver they travel;
when not feeding they congregate cn
trunik or brancheSe eceeeecccecoccses
eeodorest tent caterpiller, pege 112,

In the spring ground caterpillars est
off the epidermal leyar; leter they
eat off the entire leaf save for the
midrib. The larvae are 14" long end
have thres pencil-like tufts of long
black I:cirs, one on each sids of the
heed end one et the dorsal pesterior
endes In young caterpillars tussocls
ere. black but turn white later on;g
the head is black, (3, p. 202),
.0ooouocooooo-oaoooo-ooooooooooo--oo.

Rusty tussock mothr Notolophus gntinua,




o ——

(C)e lany tiny cregerious caterrillars
neten cut in ticé to lay ~e8te ex-
rending leaves; at first they ect cut
Foles, latsr they consume tne entire
leaf erceuu for the largest veins,
complate dafoliaticn ig not uncomrmon,
Adult ceterpillers ere 2-3" long; tw
rows c¢f red s»ots snd two rows of tlue
grots along tihe back with a dim yellow
strire tetween; the bcdy is clotled
with long bleck heirs, (5, pp. 1-:3),
(47f, Pe 49), (‘vv, Pe ~75)o 0e0ccsoscene
Gypsy noth lTortietria dig er,

(D)e Overnight & trec is strigped of its
flowere, buds, eud lesves by an unseen
rest. Youug trees and nursery clock
are rogt liehls o L2 rreryed urscon, then

2ry carly in the geason., In large
trees a certain 1limb oxr lirvs are
etttz 28 eseeevlinbing eatuormez, 4l

(B)e Zorly in the se230
0ff or ealen raogsed aﬁd ta te‘gd I:e
1njlry ccure for about 2 moxnvn or six
weeks, The insects are teatlas 1,/3"
long, yellowisn=-brewm end rave 1onc
srrewling less, Thay gaother {cozether
in sverms. ....20se chafer, pace 1C6,

%)

9, ZIrrexature defoliztiom.
a., Syiders or rites,

(1)¢ Drizd leoaovas undar the tr aving yellew~
spots on them esround vhich are very fin
gilian resiies, Jionz3t the spots are tiny
red spiders 1/50" in 1enCthe ecececacons
..l.'..........—hvd SLJ...ﬁ,,I', l\ :e 109.

(2)s Reddigh or greazid. gells or blisters 1M
ecross on trhe undersiies of fellen leaves,.
Silwen trhreads enmes: the blisters,
eessecuroraan red mite, page 109,

&<

(

(Y]

)e ILeaves turn rele rellow, curl up and dron
during dry s¢vll Under leaf gurface
hgvn gix or eig t—,e¢”°0 creatures en-
ashed by sil% “*ehds. Twigs and trunk
naV° many tiay red e__s sufflcn ntly
rurerous to e-tend 8 Teddifh hU8e eeee.
eessssssesssssssssseslover mite, page 109,

)e Iips of tranches have legves curl un and
drop prematurely. DBrauches are the center
of atteclk. ihe injuries ocour either in
the s5.710¢ 0 F2lle eeveeeenconscnncans
seceessse:2aly plun eriiis, rage 102,

173,



(Z)e Ioowes thab tewe hoveriaw upon wiich
black fanZi groewy curl vp end drop,
r.cet ¢f tie injury ccecurirr in the
goring, lorcuS tundy scils ere rcest
guscertille to infoitation., Tie 1ost
is & bleck &-.‘1'.1'5. 0o coesvce0c0ecscccoe
eessssseeecloci pench £pl2id, raze 105,

(£)e Fresh sicots end leesves in the ooring
irl e { lc dropring rre-

1 3 »ol2 freen
., e - el
nid, paze 108

Ce
oo t2 eaf and fruit

stens ecre gna:vd so th2y ércep or drop c¢ff
ertirelys esol briczted sncout teatls, ;ace

Flceer injus

l. Yellowlsn-g cen & aida that attocl {ia rfeach 1losaor
exd rli bt tiem.....0rc2n peack ophid, pa’le 108,

2, fowersg eve rzzped, csirivel uwp, and tura bromm.,
Zlosgcer gstemg neave e;s9 ingerted within them, tue
inservion £2 wecieng tue stem tnat it collances,
Ieacn g£:ing are tlaested ty tie reggsings. Tue in-
ezt is tlack and 1,/:20" lovg Gecsessesscascsane

L
oo......-o-.--......*6«5‘.1‘ t:-ri

S¢ Zlosconz gre ecben off by snell jumping bestles 1/107
lcnge Jie injuries cre irntencified if the crchard
is & new crciard in cleose proximity to locusi trees,
- - —~ = el p B - - 3
0000oocn.ooooo»sad—luuue ..103 Lpeulﬁ, l:,.ve 1\{)7.

4, Jlovers esre ecten iznto or ot T caterc-illers vwhiich
roll cnd t

ie leaves tocether, ©ia oV ﬂr-mfiterin;
lerveoe revive in e s_ring then tude tegin 12 un-
fold, %ieon {ii2r commence tieir depredaticns,
eessseelllique=-bandel leaf roller, nage 1Co.

(@)

e Jlowerg ere strin:
eitier on tTiie ic

¢f lorge trees,

6o Swarrs of 1/3" leng yollew-trowm Lestles with long
grravling lezs dcssent u_on treeg Yo stri) tiienm of
their flovwers 21d 1CAVCS5e esesecscsosccssccocsccs

S A O - nr
oo ereecscsseesccsseane s.aC8C u.‘ﬁ.*‘)l‘, L""be 170,

7¢ Iniurics very ginilar to _receding srecies perlforiad
by teetles slipghitly lorcer then provcto tretles,
N L o 4] ﬂls_

J 8

netall_c—gree“ or graenish-brenze
4= d-
v v

o+~ ? &)
3 vy 3 R ~ -~ A 3 - Nl
tinet wiiite spots reer the tip of ebdcren,
- - n . A
ooooo-oooocco-oo-obu:wiesc U'Betle, L:pe 11&..






cy e~
& WU ad

IV,

A
b

9] (o]
. '®) . Loy
] ) i1 L < -l
1 . o1 i e LD G - (@] [ ST 2
] e — . T OO STk e e 3 — GO g Ly e
) O BRI (2] e w |~ ol M [T IR Y IR I i) O . R o2 ST T
~ G oo L)ye ) o o o 4000 € A O 42 D 0] I L M 042 C
AT @ I . S = o o Sl =1 ML) b e o ri
[ £ Gy e e i — . o O 0N HCTE ¢t () ¢ @ ¢l £ M
(WA AN GRS . T oo ™300 o Wao ® art oy oA i )e
) KOEE S REEN LA BN S BN Q) e o P RN QR 42 DN S L AN o o Lol cC )
o - . O 5 o O Ly . 3 Q@ €5 Cv o) 2y —or) D ted L U e oty el ¢
Ch o) €Y .y o~ € & e Ly e vl iy 030 Fodd s Sy S MM f400 ML Ly
Co [1& ISR ™ o s %y o4 ) . < ¢ C1oe gl Qe oS ) i oo o
" R B SN ) vl T e @ ety = () kg (s RS - (") G+ G vy o e
3O RN BRI IO BN m» D, e + ~l Troe i SO N ) T oW (SIS & NS I &1
cri) 42 T e (S ) - P 0360 Q¢ otH o dao 240 $7 @ O RS )
3 . i C i G4 ~ e ) 3 M O ) < r— @ °ri i ! oy cy © o4
g o - 0O T = LI L0 il drd 0t e, TS Ly T Vot oy 4 gj
~ — . 3 o o Gi oo 24 O M OIEA IR 2 I R [ o To% —4 ] RS
- e @ —~ e O o RS v © T4 @ 49 = O 83 W < ) AL I )
o 30y o . * -\ o i3 S SRR S R ES I TN WA s | & - R O Gogy ot ofd
| L i ¢ O Sl a8 (i} + o T30l O QO o 51 M L0 1T o
ct c “ it o e O . " @ ISR N e O G ed O o 2}
) FEIEY) o LR e € 3 i ord o G4 o n o [ RIS ]
(5] o 12 o o> G Qe Qoo ™ Lo -5 B o AR NN 64 T4 -
~ e . C o . W,te, k1 a YD O [SRNC RN W P (<IN 1 o
< Lo K] LI + G o C ociroe GO i) e it
RS ) N o« ¢ o e o= T PR T oo o mes o (G o
Ny O ) +3 30 P M Q4 e B e O e Qo + I S W ol B
i) ol o . 3 C So® o= Ly (& O n s O . TS| 1 i bz g0 1l 0Y
" C R . C e SRS LR P e g e GG T o 3 et O )
“ e O Nars Ay C O O C . Q3 Ty by
P I et o e I < I S N e 1M o €4 e !
4 A5 e i (SIS AN ] et 32T N 3T G0 e GO R e
. ) e L * -3 320 C & Vu 3 4 (@) w‘* Q) Q o~y Gy C — LIS
. © ° - « O GO W SO SRS RN n e e 20 [ S} PR
o« e o o5y e O oot e HeAOg e MO O N
. G e ~ 3 (2EE S| 4 . QT Comi 4 o e RS
. . o e ) RN ol @ [N VIRE S 5 C a0 . BB N o B I T ] A,
D . + . [CRNSAN ] St o e i L) o o i 3> e e
. ¢~ .« it @ ;3 e 3 d o S e S TS WA N P ord 32
. . e i ™ Coreerdt e O R ey T e o
. 2] i Pi PS4 e TGt o Tl o 10 B
. o LI o
* el i L
. o) . O 6 e o e . 32 e
° o e Ntvc.v\ll —— — ——~ O~
. I . > (AN D) < oy
~y o o L) ~— S~ S— (SR =
(] . ri
—! hd 2
[ ) L J
e . $ &2
ori o
< o]
..v. * 4
1 AV} "4
L] [ ]






Inte
1,

o Ton - ea sy P SR R IR ~aAtae O -
r~ ° -l ey ~ U T e T - ~. - z ..
. - - 2 “ \ - - - - P N S 3
Sl e - ! d,-]qu con foeantl U =

e Il.ec
~”e s..i lf{ broxze-greon w;LWG tia wing
covers cre Uinsed vwith [roen &t tvie edy es.

)
The vip of t.e abiczer res two \.ifte Botb
...OOQQOQJ\-- 1088 -Uee.{.les, ‘a'e 110.

Coe
C
t 1
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(.—’ 'j. 50). ® 0 0. 0 00 0 0 & 00 00 0 0 0 60 T S O 00 0 0 00
cotrteon leef weorm D ctrarq ancodillann,
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Iazsey gnrle veorm Lot 2ryoTieo ervvmivors

“he 1tuls of rircening or ricened fruit may nsve

tiny lorers within ehout 5,8 to 1/2" lon-, 11
reddéisi=browm, vith tre teszd darl Ttretm cr slr

£1oCKe eeesvsssez2zn twis borer, oore 102,

~2zgsree rith Loleg enten in the flesh of the
frmitv, the tuwrew reunﬁﬂllv ruscmirg crcund the
vit, llnztes of duork castirgs often yro ctruding
from trece heleg, ecz:iecially at the celyx,

Pir P=7iite brovm ezfed worrms chout LM long,
fe

o) [Sh
bl
(@]
=
=
)
mi
ct
Je
%
-0
’—Jo
3
vl ol 20 )

cocoons o vhiite silk, e un under the ba
the truni or in otrer si2ltors chout tie tree,
Linute, flat, white, shiny egrs, three=Tourth
the size ¢f a pinnecd, on +“e leaves cdjncent
to the growing fruit or on the siine (9, v
(45, pne 40-s4), (47f, Do 1), (36, Dhe

568 —7u) € e0 s 0008 r0c0c0 0000000000000 0000000

Cocling metan Ccornccngna vorcnellea,

ta

Zurrewd ond exererent in tre rulp or around
rit, even ex re”ewt ig forced out u.cn tha fruit,
Ecrly rpeaeh vearities ere iyure to the rest

116,
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e tvris terars,
czied b olrtar
pinkiss cr creenyr

e 101,

2 Cruthr frait,.

8&e LINVCIX S aJed cre3cent gocrz gcenetimes aving a
kFole in tre convo side., 1ve incisiong develcen
into swellings cr Inotz rretrudinge from thre
fruit surfees, Y times the geoors daveleon de=-
nregsions ingtesd cf tum-o8. ruait hecores herd,
.notty, eud misahnien, vswally drescivg in ecsrly
gurrer. Inside the fruit resides a greryisgh-

vihite etrved 1arve 18" 10Tfe eteesccesesccca
.................~7vm crrculio, rage 115
D, lisgrgpen friits,
l. Drzr’ed fruits,
a, IJruits rvunciures earl;” in th2 s.rinr tend to
dwert the fruit and ¢ive it a very irreculer

surface, soctted here end
gnrecalrs, inéice ting where
..-..........oo735 V }$um

be Injury very siriler to wnre
........--.oc..Green ye&ch

Irregmlar fruit surfaces.
8.

cther cide Tas 'satenes c¢f
over waiich tre sgliin frem t

reing a degrerate erfort
Sczrred side 1is scomewaat ¢
.oono.oo..?r"\lit

.

b. Very deen nits and very ni
cver the fruit gurface, =i
e searance. COvar the mur f
shared scars. srult drops

.o'ooocuooocooooorlllm CllI‘C’LlliO,

E, ZErevesture fruit d$hedding.
l. Zntire tree afrected,
8. LQQVQ of inrest=d trees
end it ¢rowth cesses, I
BraHJUes Leve half-rea-chor

to $/16" lon, and trey are

essseceesssironean rIruit lecanium,

be Premeture folia:n
in hand. iTe leaves have

the undersides surrcundaed
88ing red spiders 1,/50" 1

-
L I R e (1

T

-

(ne side cf tre fruilt iz n

vree leer roller,

shedding

there by tiny rcund

ranecture 3 oceurred,

earnid, rage 1CZ.

c2dirs gpecies

[ ]
achid, rage 103,
vite normcl, the
trovm cliinless areas
ha normal 8side is

to ¢raft over, The

narled and ccved in,
nare 106,
git humrs scattered
ving it a inerled
sce ere crescent-
rrematurely.

reze 11:e,

tree
rreneturely

ellow,
falls

‘r )’1
ruit

cned trown scales 1/8

> 4
v

bOdiedo
nene 100,

“

30

and fruiting go rand
vellordian s;ots on
by siliea webs en=
0ng e
d snice

rage 109,
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Ce _roioture foliose s-edding ond Ivniting go
nend in Lmd, @8 in the .recedin’ 3. ecies,
Tre invries occur durins dry s ells. L6
cest is a red soicer 1,/4 tie size cof a nnead,
eecsesscecssssssseilover mite, el 100,

de CSimiler to two rreceding species. e lecve
becore gneckled veiore aron ing; from a éig-

<

tenea t“ey a-cecr dust leden. 6escesccccns
.............du-olean req mite, reaze 109,

ucrru miit droncing prreratuarely.

a8y Jruilt vhica nas wurroring lervee etoeve the nit,
wiiich entorred via tle cealyx gre art to be cCedlirg

I.cth lsrvea, If so thew are " long, vinkish-

wnite with brovm LezdSe o

0000..0ococcoooo-ouc’jlih:

® @ 06000 0000090 000 009000
4 - - N
rota, rare llo.

be Tleacnes vhicn dron éuring gy or June have
creszent-shared scarsg on tie outeide with gre; -
lSl Lite J‘.;I‘Ved 1(11‘{"\ Vfi-‘i'l:.no TR I I I I
....................’1J cureulio, oegge 1128,

Fruilt stems cauging fruit to drop.

g, Yourng iruits craclk oren and drop prenaturely,
upon cioge exarinevion of tne stems t!ej will
be founda to contein nymrhs of insects 1/20"
101’1;’“ 01"‘".‘:1"‘9 'S. R R R YN

....................I"GU*‘ 'p'”l' Lgt_,e 107.

be Young fruits have stems gneved, thus severing
the fmiv “rom the tree. Iie iInjury occurs
trrough 187 OF JUNBe eecccecescsscccoscccne

eessescssses.lmbricated snout beetle, rage 107,

-
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verye.
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w1

be

Coe

B R et T N R R e e e WL I
- dead ainva [ e v i Vad aei sV

4= 4
i.otura trens.

8.

Zurrcr. foom 1=2 Lo tiie srourd live to s
oo% cr rors 2bove, ooz witiiin thie inrner
torll =nd sormeood et irg into tle henrtwood,
criened, cezd, borii cr2os nenr thae baze of the
tree and cecils 2:1d riles of r227ich saovdact liie
rarticles o the hurk end ground reveal the in-
cachs ireconce., 17 [reszent, tie 1 te aetectad
1f tiie orowd g zeoro:ed I e traas et
P2 rreand line, Zuxit h =imlds cre
crdirerily 8-107 zbova i tire dim-
ar2tzr of e 1224 pencil. Loned tori sreas
ccnce & general tree wealness; a ccrrlele cird-
1ing Lills the tree. (47f, 5o 80)*, (56, p.£E27),
(:b, ‘\‘_3. 1::)0 O @ 00000 0600060060060 0000060000000 0c0
2ourd-necded as;le tree borer Llooerio contide,
Just wider tieo Teri within Ytz suiwlod 1-1"
¢22p, ere irrc;ulor sghiallew Turrows in Ule trunk
end larger breuches of cld ead young trecs,
abova the Turrows the i oend édeed
K o
~

ne borlo turns a dork
coler., ngide the hurrows there is fine
dust racled tightly; in tle euatrznce is a ve
ine 0f em2alaicr live wod fitres., Lorce
killed borik arees tend to girdle the tres, lioro
cften ti.e zunry side ¢f the tree is tia centor
of atteck. ZZIull growm [rubs ere 13" long,
yellew or yellow=rnhrite, having & flattensd an
rcundel tedy piece just teiiind tiie bes

(4, rpe 1-12), (&7, r. 28), (47f, p. 83).

© 0 0 00000 ¢ 00 0 0 ¢ 00 00 00000000 000 000000000 00 000000
A

Qlet-neanded a2y rle tree borer Jirviotoilris
famorcia,

"Sictheles” in the buri tiie size of & rencil
a2d. IIcla3 extending into sa:iwocd join sawduzy
filled latersl galleries end runvwereg; teih in

trunk and tranciesa tliey follow thie grzin. Adult

end lerval beetles ere in the burrows; edults

/ . . - _ o

are 1/8" lengz, (242, ». 240), (26, pe 5E0),

24 . O

(J-j’ i" le). © 0 0600000000000 000000000000000 0o

s.oot-fole borer Scolrytng rusulesus,

ary 8toclk or young trees,

Zcrers.

(1)e Turrowe ave in tlie inner baork from 1-3"
below cround to one foot cr cver stove
groeund.  Jxit holes exre £-1C" 2lcve srowrd
and the diaveter cf 2 lead perncil.
seesiCand-n2coded oy le tree borer, rate 11v,

niiesis rafer to literctur

of reforences at end of lLey,
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Similar. (52' Po 128), (36, p. 617). ®Oe 00000000 s 0
Cherry scale Aspidiotus forbesi.

C. Small braiches, twigs, and shoots.
l. Twig borers.

&. Pinkish or creamy white larvae 4" long burrow
in twigs causing the foliage to wilt and the
shoot to die back. Earlier broods attack the
shoots while later broods prefer the ripening
fruits. The internal worminess shows up as
burrows and exorement a® found in the pulp, in
the core, or may even be exposed dn the outside.
(2, p. 132), (36, p. 608), (47f, p. 10).

© 00 000 0000600000000 0000000006000 006000000065 060000 0o

Oriental fruit moth Grapholitha molestae.

&, Twigs severed.

a., Twigs from 2-3" long to 2-3feet long litter
the ground beneath the tree. The twigs are
smoothly cut off; the severed end has a hollow
center plugged with fine shavings and sawdust.
The tunnel may be 10-15" long enclosing a "
vhite grub. (63, p. 202), (25, p. 327),
(36’ P. 664). G 000000000000 0000 0000006060600 000000

Twig pruner Elaphidion villosum.

be Twigs or small branches of 3" diameter are

often cleverly girdled by having a complete

ring gnawed out of the bark into the sapwood;
conBequently the twig dries up and is broken
off when a high wind blows. Oviposition occurs
in the severed part, the egg hatches and the
grub eats out all but the bark, as the twig

lies on the ground. (53, pi 202), (67, p. 288),

O T 0 0006000000000 0000000060000 010 008 00000000c°000000c000

Twig girdler Oncideres cingulatuse.

3. Feeding punctures in twigs.

a. 7Young trees and nursery stoek, especially, have
shoots and fruit stems punctured and sap with-
drawn, a8 the insects do so they cause the twig
or snoot to warp and curl, at times producing
a complete loop. Curling up of leaves leads to
prerature defoliation. Before the leaves drop
they become heavily coated with honey-dew,

The fruit likewise is punctured, when injuread

thus it takes on a dimpled and specxled appearance.
(49, pp. 130-36), (11, pp. 23-8), (47e, pPpe. 5=7).
......0..‘.0.I.....l.l.00.............‘00...000'0

Apple plant lice Aphis pomi, sorbi, and fitchi.

b. Terminal growth and some lateral growth dies
back after distortion has occurred. Black spots
inaicate where feeding took place. Nursery stocxk
and young trees are severly injured. Buds,
leaves, and developing fruit are pitted and dwarfed.
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de Ciror-sicoed protubsrences ;" long on undor-
leal surfacesS. ssseviicr-cese beorsr, poie 123,

Iecves rcolled cné wabb2d togesiher,

as Dudo cre evten off by coteryillcry viiieh trovel
ebout ia tvisted hora-cnaed tubes or cases,
wuen et rest they reside in a shelter rncde c¢f
leaves rolled anrd tied togetier, teecescsccae
teessareasasssssscleal erumpler, .cgo 1lR2,

be Teounyg trees and nurssry stocli: Lave lesves rolled
end tied, tien leaves cre 2oten «ad Iruit siins
scooped outs Thoe ecoterpillers cre " long with
a blecl hecd a1d s:ield. e.eeolul moth, oge 10

Sisletonizead leuves,
8e ILoocves shew noti:ing nore tlign & mere frone-
worl cf veins, Lhe »rest is e dorle-greon slimy

slug 5" long. (50, ne 642), (&2, gf 548),
(56’ Pe 616)6 000 s e00essso0essecsestsacsncnes

Pear slug Zrioco:oidng linacina,

Leaves curl cnd dry up, then drop premciurely.

8¢ 48 new lecves uifold tiey cocmwencs to curl,
dry up, and drop. Insicde the leaf curl ere
miltitudes of a hids sucking sap from remaining
lecves, stem, and immuture firuits. They renazin
on the tree the otr TOUNGAe eeeeecvececsaccsen
ceveesaeseseseapple Dlnt lice, pege 121,

be Teole=-ireenisii e kids puncture buds, shocts,
leeves, and setting fruit. The lesves curl up
end wcrp, turn yellow then dron. The injury
occurs in the s _ring. +..Creoen peceh a nid, poge
16,

Iolicce ecters,
a, Colcnial defolictors,
(1)s Ucn-web spinters,

(A)e In midsummer colonies of cster.illers
aseer and com)letely defolicte
branches or the viiole tree; nuruvery
stoei or young trees cre most lilel
to be ailtceleds Tien not feading )



they congregate on trunk or branches,
then &t rest the caterpillers either
have the rear end elevated or the fore
and reer ends eleveted; when startled
they raise both ends suddenly and re-
main so. The caterpillars are two
inches long, black and yellow striped,
having a yellow ring around the neck,
(53, p. 123), (38, pe. 270), (23, p.l118).
Yellow-necked caterpillar Datana
ministra.

(B)e Same a8 the preceding species except
the caterpillars are black and yellow
striped with a coral red hump just
behind the head and & row of spines

rojecting from it. (63, p. 125),
%38, Pe 271), ‘23, Pe 118). ®e0ccoce
Red-humped caterpillar Schizura
gonginna.

(C)e In the spring young caterpillars eat
off the leaf epidermis but later the
entire leaf, Bave for the midrib; some
also gnaw holes in the fruit. The
larvee are 14" long and have three
pencil-=like tufts of long black hairs,
one on each side of the head, and one
at the dorsal posterior endes On the
back of the rear end are two bright
red spots. (30, pe 41), (57, pe 269),
{56, Po 687)0 90000000 cc0c0c0ccncoe
White marked tussock moth EHemerocampa
leucostigma,

(D)e Neglected orchards have leaves stripped
of the epidermis in midsummer, followed
by the consumption of all save the mid-
ribe The injury is done by cater-
pillars 14" long, covered with dense
and spreading tufts of white hairs, a
row of eight black tufts on the back
and two long slender black pencils on
the fourth and tenth segments. The
head, feet, and under body surfaces
are black; upper body surface is white
spotted with black. (47f, p. 53),

‘52’ p. 183)0 90 0000000000000 0c0000 00
Hickory tussock moth Halisidota

caryas.

7. Premature defoliation.
8. Ileaves curl up and drop during the spring.
Amongst the dropped and curled leaves are mile
titudes of apnids....Apple plant lice, page 121

126,
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te Lecvas turn 31lew, curl uwp, war) and drco.
Ths injury cccurs in the g_ring. (11, p. C2),
) ".5’:' :’. 6.,(‘). ® 6 0 0606060 00 06 0 0 0 0 0 0 0

hid I:zu3 persicas,

flowar injury.
l. <lower stocms are punctured by relliowizh-freen
i

vnils in the process cf f33?~r“- the ctems wilt en
tie flcowers dise (L2, pe lul), (C2, pe 1&2).

Q9 @ 00 0 060 06 2 0000 0000 0 00 0 0 9 0 ° 00 0 00 00 800 00O 000 80000 0 0o

Apple bud evhid Ci-lhcceryme avencs,

2. Small incseets 1/2C" long rasp ewey the flower parts
and work into tie ovary. Tigir ragsyling 18 injurious
but their ovipositicn in flower and fruit stems ig
worse; it ceuses the stems to lcdge and tiie flcower
or fruit to die, then drop Drezaturelle ececscoos

.0.00.0...0.0..00..0.-o...nlear UA:alls 1‘“““ 1~u.

IV, 2RUIT.

l& ]

fruit hlemiches (cutszide).
l. i.inute grayish sgecss on fruit =214 ta
by a rediisii CI€2e sesseenlll oCl :

Pruit tlemishes (through the erideormis).
l. cJrescent=cicped cenrs,
2, CLcnvex-g.zped cresceat scerd sometimed haoving
a liclz in the couvex cide, The incigiong de-
veler iznto swellings c¢r Inols ryretruding fronm
thre fruit surface, At tires scerg leveler deoe-
rresgions instecd cof rurrse Tiie frait tecormag
nerd lmotty, end rmissnepen, usually drovping
during Loy or June. Inside the fruit resides
a greyish-thite curved grub. (O, ppe. 479-517),
(83, 1 242), (63, 50e 1=51)e eeevecesncsnnas
~lum curewlio  oenotroci:elud noaw llor,

[ad e ~ - =
Ze ucund hole3d cor Sciile

8, e £l2in tetlweon scuars dries uy and ceroilis,
e iniwry is by fﬂoﬁirg cr o7 0711051,ion.
ire Temale ovirosgits, cfter disging ows 2 hele
in tia2 fruit, Lilen pltg* tue nole with e:mre.ent
Thfensed froit nay daroep bat usually it dces not,

(€, £0e 514=B7), (28, L. 11,,, (47F, pe £1)

Q@ ©® € 0.0 0 00 0 0 00 0 0 ¢ 0 9O L 0B 00 OG00S0 00000000 e 0 0o

Lpnle cureuli soeerrteor2llug auctrisition,

bhe R0oundish heles are ectian through the ziiin ond

lp ig e2ten out Peneseth, Lliere g2r2 UWO rovs

of de2) punctures wlich indicute cvipocition.

e fruit grows grerled and 'notty, Leving a

woody texture, Inside the fruit i5 e < grub,

white, and leglezs. (ZE, pe 16€), (L&, p. £26),

(56, Po 59:)0 © 0 0600 0000000000000 00600000s0s000

Cuince curculio CJonotruchelus creotcoegi,
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cortaoining e _" wiite prub ond is plugced with
fine @ cvin 3 274 27005 e eeeesccccccocasaes
ooocoooono-.-acoaoo-.:'.'.:;: lr‘t:'f'er, pLare 12':).

2. 20owg of shoct ine’nres,

8e 20073 of vinneles threovsh cutar bork irto the
corbivm ¢cr sacsmecde L. v"xct"zes are ‘n & row
with tia greirne Doeh row oy rave 50-75 holes
veich ere 25 to the inch. 102 rpuneturss are
leles made curins cvinoziticn =nd contein egrs
1/9" lornce 22riorsted tizs hecore (igecsed or
éry uro and treeck ofl., (DI, po. 1=20)
(59, Do uO) (45, ) 56)0 0000 ece000s0 00000000
Trea cric;et {orontrug riveng ongd cthora,

ny rasses on under yhoot sarfaced,
uncéer shoet curfaces with
Leltering e nnids, Irom I%7
cot

>
4- -~ N - 3 . (]
seny raile scale, 1a e 12U,

IIO e :-_TGI: Uuu (I‘CC‘GB).
.A. Large, long vhite gruts 2-3" long; Lavint a bremwm snd
blach heud end & leternl row of oval s:otz glono the
body. Ihey tore around in the roots. (C2, p. ©IZ),

(10, p. (\32)0 ...0‘.0.00..0‘0.0...0l.‘ocol..no.boooooo

Giant grai2 rcot worm _rionis lnticollis,

B, Calls or nodules of soft tissue form on rcots the=n decay
sets in and ¢irdles te roots. Leaves have siherical
gells on the under leaf gurfaces, in which are rany emall
e.nid=lile incgects. IJive to ssven ernid generations rise
€8 leef gall nerers, all after the third generation mi-
grate to the reoots to produce gells, ihen the roots re-
gan to rot the leaves jelliow, grecwih ceases, end the vine
dies., (83, rpe 171-0), (81, pe 402), (30, D. €E£9).

@ 0 0 0 0 00 ° 0 0 000 09 ¢ 08 C PO L9 L9 OO0 OO0 OO0 000 OO OSSO OO OSTCCTOE

Grape rnyllorera _hvllcwere vitifeoliae

G
)

Sr:ell roots and ‘ootl ts are fed on bty tiny gruts, some
of vuich even eat bLeri off of lerger roots. Ihe srubs
are =£/5" long, wiite, yellowlqﬂ-orown heed end thoracic
Bnigld, Tiz ednlt b?ﬁtlcs eat out erain=like rc¢les in
lecves or elre entirely @evou“ing them, The adnlts are
1

2" long, reddish-brown cove

rad with g crt gray hairs,
x1d July. Lorvae ere on the

CDo.
©

adults appoar Guring Jun
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rcots Crom anriy foll to Jure. (Do, Dl 1720, (21, .41,
i IR
(C':" 'I"\. 42 j o @00 8006000606000 0000000c60060se0sosesoecsnsoeeccsccoes

srece roet worm Mdis vitiecida,

Zcety die=hoelr beeouoe of gnmall rorers 0 lonye, fnor ars
troevm vitn Yloelr meadd, ..l.-207n TUis torer, raoje 120,
PCLILGS (Luds, leaves, =nd flowers).
d injurye.
1. 2uds ecten off or ectfen irto,
8, Iuds are coten oxXf ond new feolinre ia ecten rar, ed
end totteareds A5 Tirat thav fooca vren tre uprer
e idermis, later thayr zat out irresuler Liclss in
tha loaves, Ite lorvee are 1/¢" lon, farl:
brovm, loter pellorigh-bromm, and moried with
reculsr row3 of Tleoelin: tntercles, ecch tearin:
a srall teir, Ihe lend, onnl, and rrcetoorncie
»latas, end lecs arae Plack, (81, n. 451)
(53, l. 40:3), (3(3, tie Bbff)o EEEEREEEEEREEEEEEEEE
Greoe fiea teatle Hiltica aorglvhen,
b ITudz, leaves, m4d flovers ray te rartislly or
totall; ctried cveraigat by a1 unsean rrcdatir,.
e indurr ceeurs very eerly in the £z2c8cn.
(52, p. 1\’8)’ :, Po 150), (45, I—‘o 11). @0 cecsovesoe
Climbhine cutworms Loctuilfoe 85,

—

c. 2Zarly in the season tuds shrivel up and turn
broom. Cn closgse exemination the trovmed surfaces
reveal rasoing8 cavged during feeding. I2avy in-
feotetions apresar as injnuries caused by fire.,
(viposgition in stems of new irnit produces a
wvilting arfect followed by prermature fxrvit shedd-
inge (32, Do 119), (26, Do 592)0 eeessessccasens

Pear thrips Trenio®tirirs incconsequens,

Leaf injury.
l. S;eckled leaves,

8. Very srmelil wnitish spots appear on grape leaves,
turning them to a paite greenian-yeilow; the
leaves dry up and fall., Tha vhite spots ard due
to feeding punctures from wvaicn the cnloronnyll
mwas extracted, The injury occurs soon atter tae
first foliace unfolds. The insects are 1/8"
long, light-yelliowish, with green rarkings on
the mmgs. They have strong jumping legs and
irnaoit under lear surfaces., (23, p. 177),

(51’ p. 456), (57’ l). bll). @0 000000 000000090 00
Grape leathopper Erythroneura comes,

be During midsummer or early tfall grope leaves be-
core 8vippled or meitled widl wiiite. The leaves
do nct curl but they fade and drop prematurely.
The iasccts habits are idsntical to prededing
suecies. Tue insect is 1/8" long, yellow-sTeen
in color. (47f, pe 29), (32, p. 156), (45, p.7)
2 7 ’
‘Ul, Po 10). ® 000 ¢ 0000000000000 0c0c00000000000

Rose leafhoprer fIruvhlocybe roseca,
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During late s ving sulphnr-jyellow caterniller

3" long sieletenize the leaves, leter they ect
ovt holea and corsune ull but the lexrzer veing,
Loy ersz cclonial ince2ts end 2d in a row, lile
gcldiers in fornaticn. Iie co

rneried with four rows of tleck so
from ebove; tiie Tody is clothas with long
bristly heirs. (5%, p. 416), (57, p. 1640,

@ 0 0 006000000 ° 8 0 000 00 0 0000 008 00 008 0000500000 o
Grere-lecc?f sieletonizer arrisinc ersricara,

Leaves are tadly siieletvonized, during & tires

mentla jeriod, ty retalllc-creen or gresnich-

brenze beatlss slipgntly 11rbpr then coteto teetles,

heving two dictinect white z_.ot3 near the tip of

the ebdoren, Thiey swarm touvt“er in gr2at nuntorg.

ire frvit ig either gouza2d cut or seriously peelzid,

(&, e 1~7), (36, joiy £CE ’ (48, DD, - )-

@ © 0 0 ° 008 000006060 00 ° 000000000 080000600000 000600 000

ce eness beetle “corillia fovonice,
rroltuberancel.,
L2oves have hola2g cut out of them on three gides
ar.d rolled tecgether on tie fourth siis and tied
by sillien stronds, Ihe firet lesf i2iury occurs
eerly in the seesson. Liie firgt genereciion cf
lervee w2b togetier flovers g nevwly cset or
cettirs gre,2 eclustars., Loter (le lorvoe tora
inte Zrzen and rirening “ruit vhere tiiery ezt cut
the geeds ond yuln, producing narplish zoote on
cutzile, ILlie worm couzegs de:zoy withiin and fungid
grew3d roor thie c.cninge Iiidividusl grajyes ere
tereled no by il en thireads vhieh »revent tieir
ncturcl growthe. Qhe lervece are Z/8/" longy, farl-
groen to dori-rurple with a lizht-browm heaod,
and a bleel thorascic diield. (ST, . 120),
(Cl, J.". 4:’-‘:), (b(}, Fo flg) ® 000 0000000000000 0

Grape rerry meothr Icliehirocsiz vitsena,

Lezves hhave g iiaricel ;clls on tie under laaf
gurfeaseg; inside tle ;alla 2re Ay mirute e-hid-
li‘e insectes eseessolroge pllloxare, roze 130,

es ond leaved trriod end tied in sillien thre-de.

Lecves and greres, ucuelly wormyy grajes, ore

tied to_etier by silk op 1“riub caterpillars,

s cecevosses ooy LOI?" moeth, Le_e 102,

c_e eelars,

2 iderria ccten ¢off of lcaves,

(1)s Lecvea are deveid cf %leir ervidearnis s3 well
as holes euten througn %tioem. Tie gropes
have grent Tolas eaten in tlem sufficientl:
to c.0il the tunch, Lhe injury corries



cver curing & lives wontas ,eriod waen
Lo sesls cong rvgcbe in sworms. lley
cre LGGL185 siilibiy larger t.an poteto

Leetles, : a:;llu-c-eel Cr _reenisiie
Lrcnze, a“d neve uvo tisuvinet virite Boots
nzar vie tip Lf T:2 CUGCL2Te eecrecscnse

eceescssnsenect CllEIE ueEUlE, IO 1ck,

(2)e During lazce s ring leaves ere s.eletonizad
‘ by cclonial cster,illers w.ic: eat of th
leef surfcces ¢s tiey eut in rows liie
solédiers in iormatiocne. The caverpillers
gre " long, sul.ur-yellew; noried with
four wrows of black S cts, visidle irom
gvove; v.e woly is c_otred with: long itricsiled
l-&il’s. ...--coocoqooooo.ooo.oco.looooooo
eesource=lect skeletonizer, _2:e0 1lil.
De ::0les ecten into lezves,
(1), Coloniel cater,illers ect Loles in lecves,
ater cearsumin_ ezl wvut the nzin veins,
Jre lervce are M leng, sulpiur-jellow,
nerled with four rows of Ttlack s.cig,
vigible irom aucve. 1le Loldy 19 covered
wvitn long bristled heirSe eeececscceces
eecesebra 8 loof cleletvcnizer, pege 1l

(2)e During tle 59r1nc smell ciicin-like Loles
ere ezven oul ¢i ieaves LY trudloL—F
beetlas " lonile e.eelra@ 1000 c:m, sese LG

Ce Sin-le defclictors,

(1)e oCre_.a lecves ere devoured by large ceiore=
pillers &" long cnd lave & norn=lilo=-tail
erected ivom i:e Cersal csiverior e.u:ie IO

terpillers ere gresn cover:d with smell
;ellow Gotae Along tiie boly cre seven
cblicue siri _es maesgined hellind n*u“ e
derier grean. A white stri_e wiit: a deep
gresn LErgin extends from belLind the ..ezd
to toe ..orn; on eivier side of tie beck,
a1d elong tile midcdle is & series of seven
8:0us, verying irom red To _ele=lilec ead
Bat in o jeuch of sala-yellow. (56, pel6l),
(25, De 178), (58, Pe 2!2), (50 De 520)¢
....C........O.‘.O.......“...Q...‘.....

Uree vine ol sphinx Ampelo oo mIrone

(2)e During t:ie sumner leaves ers {evoured [")vs
ceiversillers un to S longe ihe ere
variacle in color, scme being ;ellowigi-
freen witi blecizeye susols €leny esch sids
cf ithe beck wit: foint bleckisl slripes,
wiilla otiers ere bleacl: witn yellowish
8.0ts on tie tael., e ce terpiilars l.ava
8 teil-like horn on tlie dorsal posterior end,
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(57. e lk;;-), (*:’U’ Je L’“i‘)' (;L:}’ Je 185)‘

W.ite lined guiinin S 0iint linecite

Jrom the first cf June to tiie fore Lart
of Auwgusyv ncied coterillers 1) long feed
uson ;rape lecves, itey neve a vritnt
crcage iieed, &0 oraage uond across esaca
segreant, on eccr sidld of t.e wod) is &
wevy white longitudinel Uand wiica is rore
_ronminent near tie reer ead. (o,
(58, ne 420Q), (38, pe &7b5), (D67, >. 167),
(2’ De lul). 0000 ce00ceccsectoesesseos oo e

.

Div-gpctted foresiver Aly-ia cctomcceulste

few or nany lerge goldoa=-yeilow beellcs axn
inen long ney ve found on ;jrae_e lecves in
tiic _rocess ¢f cdaveouring tiiemes Laeli wing
cover is neried wiu: tirea bleack cobs end
two on the Jrotiorsxe (8, pe &0).

© 0 00 ° 0000000000000 0000000000000 0°00006000o0
Zignt-spotted pelidnota Feliinote
punctate.

Lerly in the season new foliage is ectien
rasced end tattereds Tie injury is dae

by adult jumping beotles 1/9" long cf &
derk metallic y{reenisii=blue color, T:e
laervae, wiica ere 1/3" long end ligiit=brown
ineving blacik srots, also reed on unfolding
ieaved. eseurcpe rleg becstle, ,zle 131,

Coloniel éefolictors,
(1),

(

re

3

) e

)e

Dirty-write loosely woven webs, canteining
excrernent everyw:erz, encloss lutz2rel cene
tiss late in the sunner or early foll., The
cclonial ceaierysillcrs feed witiiin ti:e web,
The coterpillars ere ebout 1" long, covered
wit: Uvlacw end wiite hairs orojectin‘ from
numerous black tubercles. The; are varisble
in cclor virying frun jelilowisa with Dbleex
end yellow tubercles, wirile ctliers i.eve &
¢erl strie covm ti:ie back end are el..o8t
blecks (45, pa 18), (25, pe. 210),

(4:/4-’ _L)‘ [[5 ©® 0 00000 0000000000000 00000

2e1) webworm . yomontria cunea,

Leeaves may be strin ed overni it a.d no
trzece of the predcuor be visiblee eecsee
eesseeotllilibing cutwvormsa, pece 1Zl,

During lcote summer leaves ere eatirely con-
sumed seve for ine r.ain veins. The cevouring
caterpillcrs feed In a vow li.e soldiers in
Tornavion. Ihey are ;" loug, sulphur-
ygllow, Larked witl four rows of blaclk B_ots
visivle irom above. Ile body is cloi.ed ’



u-.u. lu"l_/. LJ.LJ.OU_L.U 1--'-.L-'-~. @ ee 00000 00 o e
c-ocaoo&lee ;eLL SPUC N ebbnlﬁef’ ;;Le 102.

(4)s¢ Zarly in the spring ead far sboul & six
waake _eriocd, lecves ere sirip ed end
otier e¢rve ecten full cf holes, rogged or
tattered, Tiio pest is & beetls abcut 173"
loug, uvllOﬁlﬂ‘-DLUvm, po8sessiag long
8 1&w11ni le (19, poe le4), (od, DeRE),
(9 Je ‘(43, De "-’t) 00cecvsscocscssccccoe
Rose c“a;er lecrodecetylus substincsusg,.

8. lrroxcture defoliation,

(1) In s ring end s2ll the folie e curls up,
bromse, eud falls pra.aiurely. Undernectn
ti.e leaf curls are nnmer'us lijht-green
e.:.ids covered with a tluisi-w.ile nealy
pcwdere, Along t:oe DOdJ ere tiree 1L.L1tud,ud.
silri_es Bonew.clt darier tieon tie otliier body
colore (50, pe 602), (51, pPe 5°8).

@ 0 0 © 0000060 0 00 0 000000 0000060000000 0000000000

lealy plum &phia Iyelovteruvs sruncizisg,

(28)s Stems of newly ceveloped or dsveloping
leaves, ilcwers, and fruits ere s8¢ injured
b7 seap=-suciing vugs thet they wilt end drop
sre.eturely. rruit waic: l.es already set
is punctured in nerny jlaces cocusini en
irregular surface cn tie ri ened iruit end
a touuh ned, testeless ;ulp. Thie B..ing ere
eyt Lo cracic wiere unctures cccure. The
bucs ere 3" long end lighit=browe
(40, Dpe 1=8), (9, pe. b8), (53, p. £21).
©® 0 000 ° 0 0000000800 0 ° 000 00O 00O OGO 00

felse tarnisi:ed plent wug Lyzus invituse

(3)e Pzle ;reenis.-je.low leaves whic. ~ave
very ..eny 8rall w.itish s.cts on t..em drop
grortly efter lesTiny CUble eeccecececne
eecescscescsseura e lecihopper, pese 1ldl.

(4)e During midsummer leaves fads, become
stipoled or metvied wit.. wiite, tien cdrop.
eeecesscesceeerOB8 133;‘[2103_)}_)81" JRISPN ) 151,

C, PFlower injury,.
l. Overni ...t flowers &re ealirely stripned end 20 trace
Of lee L)est is at L&ndo @ ® ¢ 0 00 ° 00 000060 0 0 0 0000 0 0 oo
eeseeccssscensssaliibing cutworm, vege 1lil.

2o IMlower slems wilt and dry up, uwpon close e.icmingiion
tie Biems will revecl nymphs infestaticn &8 a result
of c¢vipesitlon. Che same injury occurs to anew fruit
causing pre.ciure Iruit shedding iflower _arts axve
rasped a9 t.e tiny 1/20" long, 1rsect ieads.
esscscsrscceccsescssoOOr tiTing, pase 181,



IV.

FRUIT,

A.

B.

Ce

D.

Se

4.

During blossom time snall nymphsd injeot their pro-
bosces into and feed on flowers, causing them to

dry and ocurl up; thus killing them. lost of the in-
jury is done at the latter part of May on new fruits
as they puncture and produce an irregular surface on
the outside and dry up pulp on the inside.
eececessscfalie tarnished plant-bug, page 136,

FPlowers are eaten off or eaten so they dry up with-
out fruiting. The injurer is a beetle 1/3" long,
yellowish brown, has long sprawling legs, and cone
gregate in swarms over & 8ix weeks periode eesecoe
6cecssesscssssseccssssecROBE chafer, page 135.

Webs entangling grapes.

1.

Individual grapes are fastened together by silken
threads; the entangled grapes are wormy, having larvae
3/8" long, dark-green to light-brown head, and & black
thoracic shield. e¢.e.e.Grape berry moth, page 132,

Grape blemishes (outside).

1.

2,

Minute grayish specks on the bark and grapes sur-
rounded by a reddish areae. R
Qcooooooo-oca.ooooooooosan JOSO .oale’ pagQ 1200

Grape 8kins are lacerated late in the summer by

adult moths with a 1" wing span, they are olive-tan

and have three more or lessa prominent wavy trans-

verse bars on each fore winge. (83, p. 393),

(36. Po 416)‘ (45’ Po 50)0 00000000 ¢00000000c000e
Cotton leaf-worm Alabama argillacea.

Deformed grapes.

1.

Feoding punotures in young grapes cause & deformed
and BPQOkled' irregular surface. 00c0c00ecccccccnce
sescee False tarnished plant=bug, page 135,

Small holes eaten into grapes,

1.

Small holes are eaten into grapes by the female in
which she oviposits, The eggs hatch into white,
footless grubs, 1/3" long, the body tapers towards
both ends, and the body is clothes with fine short
hairs, The grubs can be easily distinguished from
the Grape Berry Moth because the Grape Berry Moth
hes well developed legs end is a dark colore.

‘50, Pe 554)’ (23, Pe 183), ‘32, Poe 535). s00cece

00 0000 0000000000 0000000000000 000000cc00c00000000CO0COC0OQ0

Grape curculio (Crasponius inaequalis.

Large holes eaten into the grapes.

1.

During a six weeks period in the early summer large
holes are eaten out of grapes or nearly the whole
grape consumed, Swerms of beetles 1/3" long, yellow-
ish-brown, and have long sprawling legs.
.oooooooooooooqoooponoooRO'Q chafer, page 135.

1Z6.



.
. B -
'
. . x
N 4
¢
t
+ ¢
G e . e e
‘ ¢
4
¢ e ’ ’
E S T T R Y
[y
. . I R .
» ¢ )
4
Y ~ » ¢
S e e e e e e
0
.
.
1



r.

G.

2, During a three months period commeneing early in
the Beason, large holes are eaten out of grapes
or else the entire grape is consumed, Swarms of
beetles slightly larger than & potato beetle do the
damage. They are metallic greenish-bronze and have
two distinoet white spots at the abdominal end.
.....................Japaneﬂe beetle, page 132,

Wormy grapese. 4

l. Worms infesting the fruit as larvae 1/16-3/8" long,
brown, and black he8dede ececccosccscscescccccncos
eeeececscescsesss .Feach twig borer, page 130,

2, Worms 3/8™ long in the fruit which have well de=
veloped feet and in color are dark-green to purplishe
o........,.......o....Grqpe berry moth’ page 132.

3. Grubby fruit with grubs 1/3" long, white, footless,
and the body which tapers towards both ends is
clothed with fine short hairs. 000ccccecegoocoocos
eecessscsrssesssearape curculio, page 136,

Premature fruit sheddinge ,

l. Main stem and lateral canes, on the undersides,
clothed with cottony appearing masses sheltering
'oﬁ liVing Soalﬁﬂo @00 0000000000808 000000000000
esoecsessccssssssCottony maple scale, page 129,

2, Oviposition in stems of newly set fruit by tiny
insects which eare black and 1/20" long produces &
wilting affect of the stem which caused early
B8heddinge eeeccececessclOarT thrips, page 131l.

S New fruit has the stem of the grape bunch punetured
by sap sucking bugs which cause the fruits to be
stunted or growth cease entirely and then drope.
ecccvcececlfalse tarnished plant bug, page 135,

4, PFallen fruit which has white grubs 1/3" long, leg-
less, and has a tapering body clothed in fine short
hairBe eeesecescc.q.sGrape ouroulio, page 136,






KBY TO TiE HMORE IXXCRTANT 3LACESERRY Al'D RASPEERRY INSECTS,

I, MAIN STEM (cane & shoots).
A, Canes,
l. Bark coverings on canese

8e Undersides of canes &and shoots have large soft=
bodied halfepea~-sipaped Bcales 1/8-3/16" long
whiokh ocluster together. They winter over as
flat spindle~shaped brown scales 1/25% long and
immature. Infestations cause leaves to yellow,
all growth ceases, followed by premature sheddin
of foliege and fruit. (563, pe. 261), (32, p. 129),
23, De 148). (B. Do 122)6¢ eevccsccecccccocccns

European fruit lecanium Jleocanium corni,

be Bushes are weakened by the presence of snowye
white scales whioch from a distance make the bush
appear wnitee-washed, Individual scales are
nearly circular, thin end flat, end 1/12" 4n
diameter; at the margin are two light yellow
exuvise. ‘52. Pe 128), (58, Poe 260)e eecsccccncse
Rose scale Aulacaspis8 rosee.

&, Cane galls.

8. A pithy swelling in the cane from one to three
inches long and nearly an inch in diameter., It
is red or reddish~brown, with the surface divided
by deep longitudinal furrows forming four or
five ridges or parts. In the gall reside larvae
1/10" long, having reddish moutheparts and oval
spots of the same dolor along the lateral sur=
faoeo ‘51. Pe 411), (38. De 247)0 Go00000c0s0000

Blackberry gall-maker Diastrophus turgidus.

3., Cane punctures,

8¢ Through the bark into the pith rows of pinholes
are punctured in one side of the cane. There
may be twentye-five to ean inch, or fifty to
seventy-five in a row; in each pit an egg 1/8"
long is inserted. The incisions are not straight
down but rather curved in. The infested canes
or shoots break off beyond the injury or die back,
(65, ppe 1-20), (69, p. 36), (45, pe 56)

00 000000000000 00060000000000000000000000000000000

Tree oricket Qecanthus 8p.

4, Cane borers,
8¢ From April to Sarly June shoot tips wilt because
of small gall-like swellings. As soon a8 shoots
appear above ground they are attacked, Within
the swelling hatch maggots which began to burrow
downwards then ocompletely girdles the inner bark
causing the cane to dary up and break off,

e
oitgurea in pareanthesis refer to literature
®4Q; see list of references at end of key.






The maggots continue to bore domnwards in the

pith to the ground level where they pupate for

the winter. The eggs are laid in axils of

young leaves at shoot tips, from which the

maggots bore downwards. (32, pe. 277), (23, p.207),

‘55' p. 329). @ O 00000000600 000600000 00000000000
Raspberry cane maggot Hylemyis rubivora.

b. Young shoots wither, die, and break off as the
canes below them girdled twice, an inch apart,
Between the girdles an egg is deposited, upon
hateching the grub bores down in the pith to
the ground line which it reaches in time to
hibernate for the winter. At intervals the
burrow makes an exit to the outside. The grubs
are 1" long, dull-yellow, small dark-brown
head. (28, pe 267), (23, pe. 202), (32, p. 322),

Raspberry cane-borer Oberea bimaculéta.

6e Swellings ocour in the canes, a8 they continue
to grow they corack open longitudinally. The
Bwellings in raspberries cause the canes to die
but in blackberries they merely prevent fruiting.
Just under the bark the grubs make spiral tunnels
in the sepwood., Within the tunnels are pale-
yellow larvae 3/5" long, small brown head, black
jaws., The anterior seguents are enlarged and
flattened; the tip of abdomen has two long
8lender dark-brown horns, each with three blunt
teeth on the inner edge. (32, p. 30), (36, p.639),
‘23, Pe 205), ‘28, Poe 267)0 0000000000000 00000000

Red-necked cane borer Agrilus ruficollis.

d. Barers tunnelling about in the lower portion of
the cene and in the upper root parts, sometimes
completely girdling the crowne. The larvae are
11" long, white, and have a brown head,

(25, Pe 204), (32, Pe 218)0 ooooo;oooocoooooo
Raspberry root borer Bembecia marginata,.

B. Shoots, .
l. Shoot borers,

8 Shoot tips wilt because of gall-like swellings
near the shoot bsse. From the swelling downe
wards ts8 a tunnel through the pithe.
eccscceeqescslaBpberry cane meggot, page 139,

be Shoots wilt and dry up becausBe of two girdles

bGIOW, one inch apart. ©00000000000000000000 0
esesccecscscsesRaBpberry cane borer, page 139,
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2, Shoots wilting (containing no borers).

a. EBarly in the seasons shoots are punctured and
sap withdrawn resulting in deformed shoots;
the same occurs to fruit and leaf stems, csusing
fruit to die and leaves to curl up and drop,
Buds too are killed by be ing punctured. Later
the fruit is pitted, or dwarfed if it wasn't
previously to seriously hampered. The pests are
4" bugs, having a black and yellow merked thorax,
and a brassy color otherwise. (659, pe. 43),
(2, pe 139), (36, p. 611), (35, pes 48).
G 00 0000 00 0000000000 0° 0000000 0060000000000 000090 00

Tarnished plant bug Lygus pratensis,

3 Shoots gnawed so they droope.

' a, Buds are eaten into and thus destroyed, others
are used by the female a8 a source for ovi-
positions In either case the shoot is partly

nawed off and left hanging, (23, p. 194),
732. Pe 332). (56, Pe 545)0 R xxxxxx
Strawberry weevil Anthonomus gignatus,

II. UNDERGROUND (roots and crown).
A. Borers in roots.

l, Large grubs bore in orown and roots; they are 2-3"
long, white, with a brown and black heed and a
lateral body row of oval spots. (32, p, 322),

(57. Po 232)0 G 0 060 00 000 QQCO 00 0OCEOCEOCLOEECEOEQEOEOCEOOOOEOLOOEOEEOTEOEOOEEOETEC
Giant grape root-worm Prionis laticollis,

2, Boring larvae in the orown and upper root portions,
semetimes completely girdling the orown. They are
14" long, white, and have & brown he2de eccescces
.o..............Raspberry root borer' page 139.

III. FOLIAGE (buds and leaves).
A, Bud 1nduryo
l, Wormy buds,

8. Unfolding buds are eaten into, thus destroying
opening flowers and leaves, Inside the bud re-
8ides a %" long brown caterpillar with & bleck
head tunnelling about, The fruit is likewise

nawed into thus causing blemishes, (51, p. 549),
45, Pe 21), (47£, P 51)0 @0 c0ccsoncnsocsccee
Bud moth Tmetocera ocellana.

2, DBuds eaten into.

a, Opening buds are punctured and the insides eaten
out by small jumping beetles 1/lo to 1/5" long,
metallic in color, They also eat holes in '
leaves like "shot" perforations., The larvae
are leaf miners. (45, p. 8), (36, p. 658).

000 00000000000 Q00 0000000000000 0060006000000000O0OF

Apple flee weevil Oxrchestes pallicornis,
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4.

Oviposition in duds,.

8o

Buds are eaten into and thus destroyed, others

are used by the female &s & socurce for oviposition,
In either case the shoot is partly gnawed off

eand left hmgingo 00 ec0cceescseressecsevccoce
esesssccsesedtrawberry weevil, page 140,

Buds eaten offe.

b,

Ce

a.

Buds are eaten off and developing leaves
skeletonized by small beetles 24" long, reddish-
yellow or reddish-brown, having a thiock coat of
pale tawny hairs. Larvae are 4" long, plump,
oylindricel, white grubs; each segment is crossed
with & brood yellow band and has many short white
hairs, they appear in June and July to feed ine
to the fleshy head of the berries, Infested
berries are dwaried and ripgen prematurelye.

(23, pe 201), (66, ppe. 91=99), (14, ppe. 173-85),
Q0O 000 000 ° 00 000 000600060060 0060 0000000000000 00600co0 o0

Raspberry fruit worm Byturus unicolor.

Opening buds are eaten into, leaf and fruit

stems severed by gnawings. The injury ooocurs
from Kay through June., The injury is done by
snout beetles 3/8-%" long, greenish-brown; the
wing covers are crossed by two irregular light
bands. (63, pe. 371), (36, pe 633), (38, pe 167).

Q00 0000000000000 0000000000000 000e 00000000

Imbricated snout beetle Xpicaserus imbricatus.

Buds, leaves, and flowers are  stripped or
ruined early in the season; buds and leaves
are caten off or eaten ragged and tattered;
berries are just about eaten off. All the
injury ocours during & month or six weeks,
Adult beetles are 1/3" long, yellowish-brown,
and have long sprawling legs, They prefer
orous sandy ares. (69, pe. 28), (9, p. &¢),

i 45, po 29)0 00 00000000000 0000000000000 00s0000

Rose ochafer Lacrodactylus subspinosus,

Leaves are rolled up and tied together by leaf
rolling caterpillars which later eat off under
leaf surfaces, The earliest stage is Bpent as
& leaf miner, after that it eats off buds,
flowers, and eats into the fruit, The larvae
are 3" long, yellowish-green, head and thoraciec
shield are brownish blesck. Two broods carry

on liay<June and Julye~August respectively.

(35, p. 73), (36, p. 716), (32, p. 230),

@ 00000000000 06000 0000000000000 0000000000ea000000

Oblique-banded leaf roller Cacoecia rosaceana,

Complete or partial defoliation of buds, leaves,
end flowers may occur overnight by an unseen
predator. The injury occurs in the spring, very
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early. Iursery stoék is most susceptible to
atteck., (53, p. 138), (2, p. 130), (45, p. 11),

00 000000000000 00 0000060000000 0000000000000 00

Climbing cutworms Noctuidae Bp.

B. Leaf injury.

1.

2.

3.

Leaf miners,

e, leaves are rolled up and tied together by leatf
rolling larvae which eat off the under leaf
surfaces, The earliest daterpillar stagze is
Bpent as a leaf miner, after that it eats off
buds, flowers, and eats into the fruit. The
caterpillar is §" long, yellowish-green, head
and thoracic shield brownish-black, Two broods
carry on kayeJune and July-August respectively.
eseeseelOblique~-banded leaf roller, page 1l4l.

be Lower leaves have large brown blisters, near
edge of leaf, with mines in the center of them
and flattened, aotive larvas 1/3" long feeding
therein. (7, pp. 3-37), (84, pp. 10-15),
(52, Pe 69), ‘E s Do 137)0 00ceecesccececsosoce
Blackberry leaf miner ls®tallus rubi.

6e leaf mines from near the leaf center to the
margin terminating in blisser like cells.
Adults are beetles 1/10" long which eat out
ground holes in the foliage, giving it a "bird-
.hot" perforation. G © 0 0000000 0000600600000 00 900
ecsscesescsApple floa weevil, page 140.

Leaf rollerse.

8. leaves are rolled up and tied together by leaf
rolling caterpillars which later eat off the
under leaf surfaces. The earliest stage is
spent as a leaf miner, after that it eats off
buds, flowers, and eats into the fruit. The
larvae are §" long, yellowish-green, head and
thoraciec shield are brownish-black,
esesselOblique~banded leaf roller, page 141,

be leaves are rolled up by spinning caterpillars
efter that the leaves turn brown and die; in-
fested bushes appear whitened or grayish., The
caterpillars inside the rolls are 1/%-1/2"
long, light-brown, dark olive-green, or brown;
and they have a brown head. (8, pp. 1-8),
(58’ ppo 235-56). (23. Po 197)0 @0 0000000000 o

Strawberry leaf roller Anoylis comptana,

Spotted leaves.

e Yellow 8pots on lower leaf surface which show
through the upper part of the leaf, if examined
turn out to be spots of oviposition or the
earliest larval period of a sawfly. Young larvae
are §" long, green covered with barbed spiny
tubercules, brown on the back and white on the
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4,

be

a.

sides, At first, during early sumner, ti.e
larvee eat soft leaf parts later consuming
all but the veins. (32, p. 347), (23, p. 203).

© 0 00 00 0000000000 0000000060000 000000090 00000000000

Raspberry sawfly lonophadnoides rubi.

Large brown blisters near the edge of leaf with

mines in the center of them osccupied by larvae

1/5" long. 00000 0000000000000 0000009009000 00

eseeees.Blackberry leaf miner, page 142,

Pale spots or blotches showing through the leaves
giving them a mottled appearance, after that
they brown, blacken, then drop prematurely.

Under leaf surfaces have Bllk entanglements

sheltering red spiders 1/16"™ long. (47f, p. 66),
‘25, Pe 508), ‘25. Pe 395). 000ecceecsccsncccoe
Greenhouse red spider Tetranychus telarius,

Yellow spots on leaves, very similar to pre=
ceding species, cause premature defoliation.
Under lsaf surfaces have B8ilken entanglement
sheltering red spiders 1/560"™ long. (28, p.191),
(38, pe 207), (32, pe 367), (63, Do 315)e

Red 'spider TITetranychus bimaculatus.

During midsummer and early fall foliage be=
comes s8tippled or mottled with white then drops.
On the under leaf surfaces are numerous jumping

"insects 148" long and yellow-green in color.

their habit of walking is laterally and very
rapid. (47f£, p. 29), (32, p. 156), (45, pe. 7),

‘51. po 13)0 0000000000000 00080000c00000000000

Rose leafhopper ZIyphlocyba roeas.

Leaves curl up.

b.

Ce

Leaves ocurl up and shoots are dwarfed. The
injury is due to the désence of reddish-brown
jumping plant lice 1/8" long which have three
yellowish-brown wing bands. (32, p. 158),

(25’ Poe 208)0 00 00c0cee0000000000 0000000000000

Blackberry Psyllid Triozoa tripunctata.

Leaves curl up and deform because insects with
sucking mouth parts withdraw sap from leaf
petioles, Fruilt stems are likewise attacked
causing the fruit to be dwarfed. The bugs are
4" long, brassy colored, black and yellow marked,
having a red thorax. ....Tarnished plant bug,
page 140.

Leaves ourl up and berries are pitted by short
oval black bugs 1/8" long, each side of the body
has a white stripe. (32, p. 167), (36, ps 511),

060000000000 00000000000c00000606c0006060006060000000

llegrobug Corimelasensa pulicaria.
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b.

7.

8,

a.

Leaves curl up, dry, and drop preraturely. Ine
fested leaves snow up &8 pale unhealthy foliage
coverad with flowery dust. Under the leaves are
Bilken meshes sheltering red spiders 1/50" long.
ecssccccsveccsses .fed Bpider, page 143.

oles eaten through leaves,

8.

be

Ce

During early summer holes are eaten through the
leaves, later all is oonsumed except the veins.
eecccsssscsssecsoR8Bpberry sawfly, page 143,

Holes are eaten in leaves or else the entire

leaf eaten off early in the season, during the
period of a month or six wseks. The injury
occurs due to swarming beetles 1/3" long, yellow-
ishe«brown, having long sprawling legB.
eccecssesssecessss nOBO chafer, page l4l,

Early in the season holes are eaten into leaves
maxing them appear like "shotholes". tecescac
Oo-ooooqooooApPle flea WQGVil, Page 1400

Skeletonized leaves,

8.

b.

Ce

During the summer leaves are entirely skeletonized,
leaving but the bare veination. Upon the leaves
are found 1/12" yellow-white or pale-green larvae,
covered witnh epiny wnite or brown tubercules.
eeescesessse.RaBspberry sawfly, page 143,

Unfolding leaves are skeletonized, flowers eaten
into, &and berries have cavities eaten in them.
eseecceseccss.Raspberry fruit worm, page 1l4l.

Leaves are skeletonized during & three months
period of the summer and fruit has large holes
eaten into them or else eaten right off, The in-
Jury is due to beetles slightly larger than
potato beetles; they are metallic-green or
greenisnh«bronze with two distinct white spots

on the tip of the ebdomen, They congregate in
7reat swarmse. (&, p. 127), (36, pe. 605),

48’ ppo 1-31)0 90 0900000000000 000000c0000 0000

Japanese beetle FPopillia japonioca.

Severed leaves.

Qe

Leaves and fruit stems gre severed during May
and June by beetles gnawing at the stems. The
beetles are 3/8~1/2" long, greenish-brown snout
beetles; the wing ocovers are crossed by two ir-
regul&r light bandso 000000000000 ccrqeccscn e
eecsssessImbricated snout beetle, page 1l4l.

Premature leaf shedding.

8.

During early summer lesaves yellow in patches inen
drop prematurely. Upon tne leaves are found
slimy slugs ¥" long, green, covered with barbed
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spiny tubarcules, oprowa on vack &1d white on
the sideBss +....Ra8pberry sawfly, page 143,

be At dry summer periods lower leaves turn pale
and drop, followed by higner leaves until all
are shed. On the leaves are many black specks,
droppings. The pests are brown mites the size
of a pinhead. Shoots and cenes nhave, during
the dormant period, numerous red or pinkish
eggs upon the bark suffiscient to give the whole
8 reddisa hue. (47f, p. 66), (45, pe 36).

G 0000 00 000 0000006000000 006060060 9°0600000000000600000

Clover mite Eryobia praetiosae.

6. Mottled appearing leaves brown then blacken and
shed prematurely. Under issaf surfaces have
8ilken entangleients sheltering red spiders
1/16™ 1long, «..e..Greenhouse red spider, paze 143,

de Yellow spots on leaves, very 8imilar to preceding
species, cause premature shedding. Under leaf
surfaces have s8ilk entanglements sheltering red
spiders 1/50" longe see...R04 Bpiders, page 143,

C. Flower injurye.

1.

Q.

de

4.

IV. FRUIT,

Flowers are eaten off or parts of them eaten off by
caterpillars 2" long, having brownish-black heads
and thoraCio Bhieldao ...0.O..O’I...............QO
eseseeseoslblique-banded lesaf roller, page 1l4l.

Early in the spring flowers are entirely stripped
from bushes, the stripping ococurs overnigiit by an
invisible peBte eeseseeClimbing cutworms, page 142,

Flower stems are eaten off or eaten so they lodge.
The injuring insect is a snout beetle 3/8-%" long,
greenishebrown.....Imbricated snout bveetle, page 141,

Small noles eaten into flowers by light brown beetles
1/8" long. e.....Ras8pberry fruit worm, pege 141.

A. Insec¢ts upon the berries.

1.

The outside of berries are often disfigured by small
black oval bugs 1/8" long. They maexe feeding
punctures wnieh produoce a drying upas They are of
the stink bug family and are too quickly recognized
when aCCidentally eaten. @00 0cecec0ecseccsossccrne
ocoooao.ocoooocooo.oco.NegrObug’ Page 1‘30

B, Berries eaten into.

1,

The berries have the orown of their caps eaten into,
the berries consequently are dwarfed and ripen pre=
maturely. The troublesome larvae often burrow
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C.

D.

2.

3

4o

well intc ti.e verries, tius spoiling them for

table use, They cling fast to tae uverry cap &and
are not easily shaken off. The lervse are 3"

long, plump, oylindrical, white grubs; eacn segment
is orossed with a broad yellow band and Las many
wnite hairsees..Raspbercry fruit worm, peze 1l4l,

From late May througha June pits &re eaten out of
the berries shortly after settinge. The injuring
insect is & snout Leetle 3/8«3" long and grayish
brown in color. 900000000000 0000000000000008000cos
eessesselmbricated Bnout beetle, page 1l4l,

Durihg & month or 8ix weeks immature berries Lave
deep holes eaten into them and lots of them. The
inseoct pests are beetles wiich gatner together in
swarms. They are 1/3" long, yellowish-brown, and
have long sprawling legse ... R08e chafer, page 141,

Feeding habits similar to preceding species except
they are present for about & three wmontas period.
Each is a metallic greenish-bronze beetle slishtly
larger than & potato beetle, having two distinct
wiite Bp0ts near the abdomingl tipe ecevccecececs
eecssssssnscscessdB8paNEBE beetle. pbage 144,

Wormy berries,

Inside the berries are imbedded grubs, each being
2" long, plump, eylindérical, and white; every seg-
rent is croseed with & broad yellow band and has
many short white hairs, 0080006000000 00000000000coe
eccssessesessseRaspberry fruit worm, page 1l4l.

Premature fruit sheddinge

1.

2.

d.

The stems of newly set berries are punctured,
veaxened, and lodge 8o the berries hang down and
soon drop. If the lodging is not complete they
become dwarfed and ripen prematurely. Other
berries asre pitted by the insect's sucking tube,
esessesessscssesl@rnished plant bug, page 140,

Sjoot tips &nd berry stems are gnawed 8o they break
off, hang, or lodge resulting in premature shedding
of the berries. The injuring insects are #&nout
beetles 1/10" long, black to dulle-red, with a dark
8pot just behing the center of eadh wing covere.
o...............‘.Strawberry WGQVil. page 140,

Injury i1dentical to preceding species except the
injuring inseot 18 different, It is 2 greenish=-
brown or gray snout beetle 3/8-1" 10Ngs esecccces
eecsscecssossImbricated snout beetls, page 141,
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KBY TO THE MORE IMPORTANT CURRANT AND GOOSEBERRY INSECTS.

I. MAIN STEM (canes and shoots).

A, Canes.

l. DBark eoverings on canes.,

be

Coe

de

£,

Canee, shoots, and occasional fruits are coated
with minute grayish specks, barely visible to
the eye. Around the scales, on both fruit and
bark, the area turns red. Under magnification
the specks are disks having & raised central
nipple-like blackish spot. The tree vigor de-
creases, foliage becomes yellowish and scant,
(25, p. 165), (67, p. 70), (R3, p. 186),
(470, PP l-ll)o 00000000 0c0c00rcncsnscossosce
San Jose Boale Aspidiotus perniciosus,

Canes and shoots from lLay through July have un=-
dersurfaces covered with cottony appearing masses
beneath which soft scales live, Heavily infested
trees have entire foliage turn a sickly yellow
and die, (36, pe. 676), (85, p. 295),

‘2’ p. 153). 000 0000000000000 000000060000¢00 0o

Cottony meple scale Pulvinaria vitis,

Trunk, branches, and twigs covered with small
brownish scales 1/16 to 1/8" long curved and re-
sembling an oyster shell; underneath are many
minute eggs. The bark cracks and the whole tree
weakens or dies. (4%b, pp. 1-6), (83, p, 113),
(52' p. 124)0 Q0 00 00 000060000000 00000000000900¢0

Oyster shell scale lepidosaphes ulmi,

Trunk, branches, and twigs are often coated with

dirty-white scales 1/10" longe. In the winter

time, 1f flipped over, with the naked eye one

can discern reddishepurple eggs. (69, p. 41),

‘47b’ Ppo 7‘11). ‘57' Po 73)0 00000 cee0cocsvocooe
Sourfy scale Chionaspis furfura,

Branches, twigs, and leaves have large Bofte
bodied half-pea-shaped scales 1/8-3/16" long.
They oluster together on one 8side of the twig or
branch, They winter over on small branches &s
flat spindle-shaped brown scales 1/25" long and
immature. Infestations cause lesaves to yellow,
81l growth ceases, followed by premature sheddin
of fruit and foliage. (658, p, 261), (32, p. 129),
‘25. Pe 148)’ ‘2, Pe 125). 00e00ccecscccccnsoce
Buropean fruit lecanium JLecanium corni,

Branches and twigs have dark gray to nearly
black almost circular scales 1/12" in dismeter.
The raised orange tip is off center. (63, p.179),
(25, Pe 285), ‘32, Poe 179)0 800000 cscs0ccccce
Putnam's scals Aspidiotus ancylus.

*pPigures in parenthesis refer to literature
cited; see list of references at end of Key.
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B.

he

i,

Minute thin grayish scales are massged together

on branches and twigs. Under magnification the

specks show & raised reddish central area; thus

they are distinguished from the San Jose scalse,

otherwise they are similar., (32, p. 128),

(36’ p. 617). ’..."..QCO.........I......O..O
Cherry scale Aspidiotus forbesi.

Branches and twigs similar to Putnam's and

Cherry Scales (gray to nearly black scales with
orange or reddish nipples, which are off center)
which in reality are distinguisned only by micro-
scopic characters, The individual scales are
1/12" in dismeter., The central elevation is
orange and off center. (53, pes 260), (45, pe. 58).

@O0 0600000000008 0000000000060 0060000s006000020600000

Buropean fruit scale Aspidiotus ostreaeformis,

Branches and twigs are coated with 1/8" reddish-

orange 8cales; the central spot is off center,

(53, po 560), (25, Po 283)0 0000600000000 00000
Walnut scale Aspidiotus juglans-regise.

&. Cane punctures,

Througn the bark and into canes or snoots are
rows of pinhole punctures in one side, there may
be twenty-five to an inch or fifty to seventy-
five in a row; in each hole an egg 1/8" long is
inserted. Each incision is not straight down
but rather curved in, The iniested canes or
8hoots break off beyond the injury or die back,
(55, PP 1-20)’ (59, Pe 36), (45, Pe 56).

G 0O 0 000060000 0000000000000 000000000000000000000

Tree cricket Oecanthus 8p.

d. Cane borsrs.

Shoots,

Around the latter part of June young borers
bore through the outer bark and into the pith
then tunnel out the inside. They descent down-
ward where in a half-grown state where they hib-
ernate at the ground line. Next May they become
full grown and gnaw out an exit them return to
the burrow to pupate. The grubs are a little
over 1/2" long, yellowish, brown heead, and
numerous Bmall tubercles over the body. Affected
cane8 have stunted and sickly foliage, then later
the whole bush dies and breaks off, (67, p.145),
(38' Po 243). (‘3. Po 539)0 900000000000 0000 0
Currant borer Symanthedon tipuliformis,

l., Severed shoots,
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In late spring, after the young shoots have
reached a growth of several inches, two or three
inches of the tips sometimes wilt, and fall or
hang suspended. Examination shows the tip has
been girdled by several sharp ocuts. Rull

grown larvae are 3" long, glistening straw-
yellow, having a darker head; the thoraocie
segments are wider than others and bear rudimentary
feet; the abdominal tip has & horny, stout, bifia
spine. 23, p. 189), (63, p. 357), (32, p. 345),
000 000000000000 0000000000000 00000c0000°0000000000

Currant stem girdler Janus integer.

€. Shoot punctures,

Small slits are cut into shoots, lengthwise,
and half way into the pith. 1In each slit e half
dozen eggs are inserted, each being 1/16" long,
The 8lits are between two and six inches from
the shoot tip. Shoot growth often ocrowdz the
eggs half way out of the incision. A peculiar
brown depressed epot forms on tender terminal
leaves, in early summer, Later whole leaves
turn brown, ocurl up, and drop. Growth of
shoots ceases and they die. The pest is & bug
3/10" long, greenish-yellow, two black spots

on thorax, and four black stripes down tne
back., (36, p. 635), (23, pe. 188), (60, pe 70)s
00 0000000000000 000000000000 00°CQCQCECQ0CFOCQROCCEONOEOEEOTEEOCEOIEOLOTTETS

Fourelined plant bug Poeocilocapsus lineatus,

d. Wilting shoots.

b.

During late spring shoots wilt or break off
and fall. BExamination shows sharp cuts which
girdled the cane below. The cane also has a
10ngitudinal tunnel in the pith. ®000c0es0cccse
o..f.....Currant stem girdler. page 149,

Small slits lengthwise in shoots from two to

8ix inches from the tip, in each slit are about
Bix egge 1/16" long; continued cane growth partly
crowds out the 08Lg8 . 0000000 sccsescrssccccroc e
QooooooooooFour-lined plant bug, page 149.

II. PFOLIAGE (buds, leaves, and flowers),.
A. Bud injuryo
l., Buds eaten off.,

Opening buds are eaten into or eaten off, leaf
and fruit stems are severed by gnawings, The
injury oococurs from May through June, The ine
jury is done by emout beetles 3/8=1/2" long,
greenish~brown; the wing covers are orossed

by two irregular light bands. (53, p. 371),
‘36, Pe 553), (58, Pe 167)0 ®e0ccccccsscevsee
Imbricated snout beetle Epicaerus imbricatus,
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3.

be leaves are rolled up and tied together by
leaf rolling caterpillars which later sat off
the under leaf surfaces., The earliest stage is
spent as & leaf miner, after that they eat
off buds, flowers, and eat into the fruit. The
larvae are 4" long, yellowish-green, head and
thoracic shield are brownish-black, Two broods
carry on May-June and July-August, respectively.
(60, Pe 63), ‘32, Pe 250), (36, Pe 71‘).
(35' po 75)0 0 000600000000 00000000000000°000

Oblique-banded leaf roller Cacoecisa rosaceana.

6. Complete or partial defoliation of buds, leaves,
and flowers may occur over night by an unseen
predator. Small trees are entirely stripped,
whereas, on large trees certain branches are
stripped. The injury occurs in the spring,
quite early. No trace of the pest is evident,
oexcept possibly for a few naked nooturnal cater-
?illars under the trees. (B3, p. 138),

2, P. 130), (45. Po 11). Q@000 0000000000000 00
Climbing cutworms Noctuidae Bp.

leaf injury.
l., leaf miners,
8¢ The earliest stage is spent as a leaf miner

followed by & leaf rolling period wherein the
caterpillars eat of the under leaf epidermis.
The larvae are §" long, yellow-green, head and
thoracic shield are brownish bla8cke eecesccce
eesessesesOblique~banded leaf roller, page 150,

2, leaf rollers.
8¢ First stage is spent as a leaf miner, then the
caterpillars roll leaves together and eat off
the lower leaf epidermis. The larvae are 1"
Jong, yellowish-green, head and thoracic shield
are brownisheblack. 0000000 c0ceocsccsgeoecscco e
eseseslOblique=~banded leaf roller, page 150,

¢ 3Spotted leaves.

8. Undersides of leaves become Bpotted, puffed
up, and distorted. Upper sides turn red, then
the leaves wither and drop. Badly infested
bushes are apt to become defoliated. The ine
Jury begins early in the spring end continues
throughout the season, The insects have
wingless light yellow females, some ave winged
yellow or pale green with a disky-brown head
and thoracic shields The body bears transverse
capitate hairs and long. slender cornicles
which are 8lightly enlerged at the diastal ends.
(3, pe. 187), (36, p. 634), (32, p. 145),

G 00000 0000200000000 00000000000000000000008000000

Currant aphid lyzus ribis.
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be

d.

Tender terminal leaves and others are punctured
by plant bugs as tiey suck up the sap. The
leaves become spotted, wither, turn brown and
dies The eggs are laid in slits in soft stems
in late June or July. Usually six to eight eggs
are placed in a slit causing the shoot to
wither and die, then break cff. The bugs are
1/3" long, orange=yellow, with four black stripes
lengthwise of the wing covers and thorax, and

an apple green area vetween the stripes.
evesseclfour-lined plant bug, page 1l49.

During midsummer and early fall foliage heccmes
8tirpled or mottled with white then drops. On
the under leaf surfaces are numerous jumping ine
sects 1/8" long and yeilow green in color., Their
habit of waelking is laterally and very rapid,
‘47f. Poe 29), (52’ Pe 156)' ‘45. Pe 7 »

(31’ Do 15 [4 R RRRRRRnmmmmmmmIImIIII

Rose leafhopper Iyphlooyba rosee.

Pale 8spots or blotohes snowing through the

leaves giving them & mottled ap.earance, after

ti:at they brown, blacken, then drop prematurely.

Under leaf surfaces have silken entanglements

sheltering red spiders 1/16™ long. (47£, p. 66),

‘25. Pe 308), (25. Pe 595)0 00000 cccocssecee
Greenhouse red spider <Tetranyochus telarius.

Leaves ocurl up.

Qe

be

Irritation caused by numerous feeding punctures
in leaves cause the leaves to become badly curled
and distorted so that pocket-like cavities are
formwed on the under sides, The upper surface
turns a bright red variegated with yellow and
8YCBNe eevecccecccssssslurrant aphid, page 160,

Early in the season shoots are punotured and

sap is withdrawn resulting in deformed shoots;
the same occurs to fruit and leaf stems, causing
fruit to die when the stem lodgesi As the shoots
lodge leaves curl up and drop. Buds too are
killed by being punctured. Later the fruit is
pitted or it is dwarfed, if previously it

wasn't tooseriously hampered, The pests are 3"
bugs, having a black and yellow marked thorax,
and & brassy oolor otherwise., (2, p. 139),

‘36, Po 611 ' (55, Po ‘8)0 0006000000000 000000

Tarnished plant bug Lygus pratendis.

Yellow spots on leaves, similar to preceding
species, curl up and drop prematurelyl Under
leaf surfaces have silken entanglements sheltering

161,
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7.

8.

red spiders 1/50" long. (52, pe 315),
(32, p. 367), (38, pe 207), (28, p. 191).
G 000000 0000000000 0000060000000 0060060000009p000000

Red spider Tetranychus bimaculatus.

Leaves sxeletonized.
a. leaves skeletonized by pale green slugs that
at first have black heads which later turn green.
(53 Pe 544), (50, Pe 487)0 000 cc0ccseccececce
Native ourrant sawfly Gyunonychus appendiculatus.

Leaves devoured.

8. At first tips of leaves are eaten away, if the
pests are abundant all the leaves are entirely
devoured; sometimes, tender shoots become badly
chewed, The insects are measuring worms about
ean inoch long which spin single threads from
which they dangle. They &re whitish with a
wide yellow stripe down the back and one on each
8ide; each segment has several black spots. The
underside has a pinkish tinge with & brood
median yellow stripe which is also black spotted,
(62, p. 345), (61, pe 428), (32, pe 206),

000 000000000000 000000000 000000000000 0000006000¢000

Currant span worm Cymatophora ribearia.

be Sawflies in large numbers strip the foliage
shortly after the lsaves unfold. At first they
skeletonize the leaves, then consume all but the
midrib., When mature the slugs are 4" lang, when
very young they are white ornamented laterally
by black spots; when they begin to feed the
white 6olor changes to green and the head be-
come8 black, the body retains the black spots.
(63, p. 341), (b1, pe 426), (57, pe 146).

.’.......0.....OO......CQ........‘..0..._‘00..0

Imported currant-worm ZPteronus ribesii.

6. leaves stripped overnight, during early spring,
by an invisible nocturnal pest. The only clew
to the predator is a few hairless caterpillars
on the ground under the bushes. 00c0eccccccoe
eescececcccceseeClimbing cutworm, page 1560,

Severed leaves,

8. Leaf stems are gnawed #0 the leaf hangs by an
in jured stem or else drops. The injury oocours
early in the BPYiNge oceccecvcccccscccscscrcos
ececccesoImbricated snout beetle, page 149.

Premature defoliation.

&, Badly ocurled and distorted leaves turn bright
red above, variegated with yellow and green.
Under surfaces have pooketelike cavities.
secsssssesccsesurrant aphid, P‘Ue 150,
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be During midsummer or early fall folisge bee
comes 8tippled or mottled with white then drops.
GceccsesccccsesseslOBO laafhoppar, page 161.

ce Tender terminal leaves or all leaves become
spotted, wither, turn brown, and drop. Shoots
have slits in whioch eggs are inserted causing
them to die-back and break 0ffe oeeccecsccccs
eeseecsolfourelined plant bug, page 1l49.

d. leaf Btems gnawed off early in the season,
escseseesImbricated snout beetle. page 149,

6, leaves turn pale yellow then ocurl up and drope.
Lower leaves are attacked first then higher ones
etes Injury is worst during dry spells or in
arid areas, eeesscsecellover mite, page 145,

fo Yellowish spotes on foliage surrounded by silken
webs encasing red spiders 1/30" long. Leaves
drop prematurelye. eecceesR0d Bpider, page 162,

8¢ Reddened mottled lsaves turn rusty then turn
black and drope. Around the spots, on lower leaf
surface, are silken threads encasing red spiders
1/16™ longe e...e.Greenhouse red spider, page 179,

C, FHFlower injury.

A.

1.

2

3e

Flowers are eaten off or parts of them eaten off

by ssterpillars 2" long, having brownish black heads
and thorsascie shields. 9000000006000 00000000000000
eeseseeOblique~-banded leaf roller, page 1560,

Early in the spring flowers are entirely stripped
from bushes; the stripping oocurs over night by an
unseen peBte eceeeseClimbing cutworms, rage 150,

Flower stems are eaten off or eaten 80 they lodge.
The injuring insect is a smout beetle 3/8~" long,
greenish=brown. e...Imbficated snout beetle, page 149,

FRUIT,
Berries eaten into.

i,

Immeture berries are drawn together and tied by
8ilken threads which enmesh the new fruits, within
the web reside 4" greenish caterpillars that have
& brownish head.. The larvae usually feed on the
outside of the fruit though sometimes they enter
therein., They cause the berries to discolor,
wither, and drop prematurely; others merely ripen
prematurely. (63, pe 363), (38, p. 326).

00 000000 000000000000 06000000000000000000000600.00000°00

Gooseberry fruit-worm Zophodia grossuleriee,
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c.

2,

Se

Berries and leaves are rolled together and tied
in a webby mess within which reside caterpillars
that eat into the fruite. The caterpillars are 4"
long, yellowish-green, head and thoracic shield
are bromiah black. 0000000000 0000000000000c00se0
eeeeeelblique~banded leaf roller, page 150.

Fruit stems are gnawed off so they lodge, or the
berries are gnawed into, 0e0socesssscecrcsscoce
essseselmbricated enout beetle, page 149.

Wormy berries,

1.

During the summer currants and gooseberries turn
red and drop prematurely, upon close examination
small white maggots will show up. At first they
burrow about in the pulp then consume the seeds.
Berries on the bush or on the ground have exit
holes in them, When full grown the maggots are 3"
long, white, with black mouthparts. (32, p. 265),
(83, 'p. 190}, (61, p. 429), (63, p. 355).

G0 0000000000000 0002000 000000000000 0000°000000

Currant fruit fly ZEpochra canadensiss

Premature fruit shedding.

1.

2,

Stems of berries gnawed off so developing fruit is
prematurely 8heGe eccocscesccccossoccesrsscsncosce
eveecscesscs Imbricated snout beetle, page 149.

During the summer berries turn red and drop pre-

maturely., Inside are 4® white maggots.
eecscssccsccsscscscslrrant fruit ﬂy. page 15‘.
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EEY TO THE LIORE IMPCRTANT STRAWEERRY INSECTS,.

I. ROOTS AND CROWN,
A. Roots devoured and orown bored into.
1. Curved white grubs 1/3"™ long devour roots and
burrow about in the crown. Whole plant takes on a
weakened condition, later dyinge. (60, pe 67),
(35. Pe 96). (53. Pe 389)0 9000000 ccccoqoeoo0ocose
Fuller's rose beetle Asynonychus godmani.

2, Curved white grubs one inch or less in length feed
upon voots and burrow in the crown causing a general
plant weakness and then the plants death., The grubs
have brown heads and slender legs and are present
throughout the season. (25, pe. 236), (32, pe 302),
(56, De 306)0 0000000000000 0000000000 cc000scctste

White grubs Lachnosterna Bp.

3, Whnitish grubs 4/6" long that have reddish-brown
heads burrow in larger roots and the crown., Portions
of the plant wilt and die offe (563, pe 384).

000010000ooooo.oooooo‘000000000000000000000000oooo

8trawberry crown moth Sesis rutilans.

4., Black to dull red snout beetles 1/10" long with a
dark spot on each wing cover feed upon duds, leaves,
and pollen., The snout is slender, curved, and half
as long a8 the body. The female oviposits in buds
then makes an incision in the stem below 80 it will
lodge. The tiny grubs eat out the inside bud or
flower parts., (23, p. 194), (32, p. 332),

(’6. Pe 543)6 0000000000000 000000000000000000 0000

Strawberry weevil Anthonomus signatus,

B, Crown borers.
l. White, legless, yellow=-brown beetles " long bore
out the erowmn B0 as to weaken or kill the plant,
New growth and runners are entirely checked.
(20, ppe. 1=8), (61, pe 391), (32, p, 334).

0000 0000000000000 000000000°00000000900000°00000e00000

Strawberry orown borer Iyloderma fragrsriae.

C. Root worms,

1, During May to July several species of wnite browne
spotted grubs 1/8" long eat off the roots of straw=
berry plants. Adults ere 1/8" long, bronze=brown or
eopper colored beetles which destroy the foliage.

‘56. Po 643), (51, p. 393)' b’goD0313)o 0000000 o000
Strawberry root worms Paria canella, Colaspis
brunnea and Graphops pubescens,

De Plant eaten off at the ground line.
l. During spring until late summer plants often are
seversd by 1/5", light colored browneheaded grubs,

*Pigures in parenthesis refer to literature
cited; see 1list of references at end of Key.
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iround the base of the plant lie 1/6" short and

blunt snout beetles that are black colored and feed

upon the leaves. (36, p. 644), (&3, p. 106),

(55. ppo 102"5)0 © 0000000000000 000000000000000000
Strawberry crown girdler Brachyrhinus ovatus,.

E. Root aphids.
1. Pear-shaped blue-green or blue-black aphids 1/20"
long on leaves and roots accompanied usually by
small brown antes., Infested plants become stunted and
dry up. (62, p. 389), (68, pe 134), (32, p. 148).

O 0000000 000 0000000000000 0000000 080000009080 00000000¢00

Strawberry root louse Aphis forbesi.

II. BUDS.
A, Buds punctured by feeding and oviposition.

1. Buds have tiny beetles 1/10" long puncture them while
féeding or eat out holes for egg laying. After the
eggs are laid the female makes an incision in the
stem causing it to lodge and hang doWne occceccoee
eecsescscssescscsesdtrawberry weevil, page 155,

B. Budsm eaten off.

1, Buds, blossoms, leaves, and fruit are bedly ruined
early in the summer, or during late spring, Buds
end blossoms are eaten off; leaves are eaten ragged
and tattered; fruit is partially or entirely consumed.
The injuring insects are 1/3" long, yellow=-brown,
possessing long sprawling legs, and gather together
in swarms. (19, pp. 1-4), (60, pe. 28), (9, p. 51),
(46’ p. 29). .‘..0.....0.....'0....‘.0...0...’.0.0

Rose chafer lacrodactytpse subspinosus.

III. FLOWERS,
A, Flower parts browned and wilted,

1. Tiny 1/20" brownish-yellow insects appear on Btraw-
berries in the early spring, as soon as flower buds
open, They rasp or chafe away the epidermis of
flower parts then suck up its jJuiees. The lower
calyx and ovary are the sources of oviposition by
the female, the flower stem mey also be a source of
egg=laying, Fruits take on a "button" appearsnce.
The injuries are worst during dry spells. (32, p.l22),
(54, p. 579). O O 06000 0000000000000 °000060000000606000

Strawberry thrips Euthrips tritici,

B, Flowers eaten off,
l. Flowers are gnawed into ruin by 1/3" yellow-brown
beetles having long Bprawling leg8e eccccccccccos
cceccsesescssscsscsssssscesssROBEe chafer, page 166,

Ce lodged flower stemse.
l., Flower stems lodge and hang down, other flowers have
pollen eaten awaye......Strawberry weevil, page 155,

IVe. LEAVES,
A. Ieaf rollers,
l. One half of a leaflet is lapped over the other
half and fastened by silken threads. Inside the
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folded leaflet resides a caterpillar 1/3'to 4" long,
light-brown to olive-greén or brown. Infested
foliage appears whitenedl The injury is prevalent
throughout the season. (8, ppe 1=-8), (59, pp. 235-
55). a p. 197). G0 0000 0000000000 0000 ¢000000e000s0
Strawberry leaf roller Ancylis comptana,

2, Several leaves are rolled and tied together by leaf
rolling caterpillars, within the entanglement is a 2"
green or reddish caterpillar. The earliest period
is spent as a leaf miner, after that as a leaf roller,
Rolled leaves dry up, die, and drop thus defoliating
whgle patches, From within the rolled leaves the
Caterpillars go out to eat into and injure the berries.
There are two broods MayeJune and July-Auguste.

(61, pe 63), (32, p. 230), (39, pe. 716), (86, pe 73).

Oblique~banded leaf roller Cacoecia rosaceansa.

3¢ leaflets have the under epidermis peeled off by
Bmall ocaterpillars that later roll up the leaflets
end tie them fast with silken threads., At first
they feed within the small shelter but soon include
other Yeaves, blossoms, and fruit which they tangle
together in a mass., The rolled leaves not eaten up
dry up'and die. (54' p. 364)0 000000 c0000000000 0
Obsolete-banded leaf roller Archips obsoletana,

B. Holes eaten in leaves,
le leaves riddled with small holes,
a8, Tiny round holes eaten in leaves so they fall
early in the spring. About the plents are many
very smell metallie jumping beetles. (37, p.645),
(52’ P. 317)’.0....CO..00.......0.0.0.0....0‘0

Flea beetles as Iypophorus canellus, FPhylotrells

vittate and Altioca ignita.

b. Pale greenish slugs 3/6" long having sixteen
prolegs riddle leaves with holes. When at rest
they ourl up on the under leaf surface.

(54’ PPO 366-8)0 000008 000000000000 0000000c00
Strawberry slugs Empria maculata, fragrariase,

and iggita.

6. New leaves have holes eaten into them by 4"
long, slugelike worms, that have twenty legs
and & pale yellow stripe down the back, When
they are at rest they 6o0il up on the under leaf
surface. (62, p. 396), (32, p. 347), (68, p.450),
(59, p. 288)0 0000000000000 000000000000000000 0

Strawberry sawfly Emphytes maculata,

Ce Ieaves stripped.
l. Leaves are devoured overnight by nooturnal pests
without making their presence known except possibly

157
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F.

for & few hakad caterpillars upon the ground,
Y, Do 158). ‘2, Pe 150), (46, Do 11)0 ®ecvscece
Climbing ocutworms Noetuidae Bp.

Leaves eaten off.
2. The plants have the leaves stripped during the
spring by grayish enout beetles 3/8«%" long, with
two irreguler light bands upon the wing covers.
‘54, pe 371), (57, Pe 533), (39, De 167)e seeeccscccss
Imbricated snout beetle Episaerus imbricatus.

Spotted leaves, ‘

l. Oval wax spscks 1/Z0" long on the lsaf, About the
leaves are mealy white tiny flies fluttering about,
Black fungus and honeydew secretions are sbundantly
about the whole plaﬂto ‘54, Pe 369)0 0ccce00ccocepee

Strawberry whitefly Aleyrodes packardi.

2o Yellowish spots on follage, around the spots on
under leaf surface are numerous very fine silken
threads enclosing tiny red spiders 1/60" long, The
leaves fall prematurely. (64, p. 315), (32, p. 367),

(39. P. 207). 0000000000 0000000000000 000000000000

Red spider <Tetranychus bimaculatus.

Premature defoliation,
l. leaves gnawed off,
a8, From May through June leaves are eaten off from
the plant, causing them to drop prematurely.
eveseeolmbricated asnout beetle, page 168.

s Yellow-spotted leaves, prematurely shed.
&8s On under leaf surfacds are minute silken threads
encasing red spiders 1/60" 1ONge ecccscccccecs
GsecscescsscscccssccnscecoROd qpider, page 168,

3. Holes in leaves, prematurely shed,

a. Irregular holes eaten into leaves causing their
early defoliation. Amongst leaves not yet shed
are 4" slug-like worms ocurled up on the under
leaf surfaces. ....3trawberry sawfly, page 168,

4, leaves dry up and fall,
8o leaflets that have one half lapped over the
other half and tied by silken strands,
eecsosssseStrawberry leaf roller, page 157,

be Several leavea rolled and tied together enclos=-
ing a 3" green or reddish caterpillar, Soms of
the leaves show leaf miners burrowed about in
them. +...0blique~banded leaf roller, page 157,

o, Partially skeletonized leaves are rolled up and
tied with silken threads. The webs include
blossoms and fruit. 0000000000000 000qo00ccco00
ecesecoObsolete~banded leaf roller, page 157,
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FRUIT,

A,

B.

C.

D.

Black bugs on fruit,

1, Black bugs 1/8"™ long that have a lateral white
stripe, when eaten with berries they give a very
unpleasant taste. (32, p. 167), (37, p. 511),
00 00 00000000000 0000000000000 00000 0000000900000 00000000c0
Negrobug Corimeloena pulicaria or some other stink
bugs.

Dried up fruit on the plant.
l. Dried up fruit on partly severed 8temSe eesccscccsce
.......o.............Strawberry WeeVil, page 166,

Deformed fruits,

l, Fruit has a "btuttoned" appearance. Injuries worst
during d4ry spells. The insects are brownish-yellow,
1/280" 10onge eseeseStrawberry thrips, page 156,

2, In the spring knobbed-like growths occur upon straw=
berries sometimes called "buttoning". The berries
become darkened and hard due to being punotured dur=-
ing sep withdrawal, The insects are %" long bugs,
having & black and yellow marked thorax and other=
wise a brassy oolor, (2, p. 139), (60, p. 43),

(57, Pe 611), (55, Pe 48’0 90000000 cc0ccnccnssoece
Tarnished plant bug Lygus pratensis.

Fruit eaten off,

l. Ripe berries have their seeds and pulp eaten out or
else B0 badly eaten that the remaining part rots,
The entire orop may be ruined in a day or two. The
pests are flat, black ground beetles g=1" long.
They are noocturnal and conceel themselves under
stones or other objeects during the day., (64, p. 380),
‘52, PPe 10 8NAd £64)e eecesccoscssssccccccsesccns

Ground beetles Harpalus galiginosus and pennsylvanicua

2, Berries eaten off or ruined by swarming beetles 1/3"
long, yellow=brown, and have long sprawling legs,
®scessccccsecssccecscsscoseiOBe chafer, page 156.

Premature fruit shedding.
l. Stems of green fruit gnawed off,
8. Immature fruits are severed from the plant by
being gnawed off, ©ce00evscconvsccsececscoce
esesseelmbricated snout beetle, page 188,

2, Ieaf shedding stimulating fruit shedding,
8, large holes dsten in leaves, fallen shortly there-
aftere eeseccscoStrawberry sawfly, page 158,

be leaflets have one half lapped over the other half
and tied by silken threadBSe essecsecvccsccccs
esccescecescceeStrawberry leaf roller, page 167

6. Several leaves are rolled and tied together by
8ilken threads. Some of the lsaves have been
mined in by leaf miners, ®@eeeccccsssccosccecs

esseseseOblique-banded leaf roller, rage 157,
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d. leaves, blossoms, and fruit are drawn to=

gother and tied by s8ilk threads. Some of the
leaves are Bkeletonized. 00ccc0ecccnvsccvcccoecs

esesseObBolete=~banded leaf roller, page 157,
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Inseot List,

The following inseot list considered in this
thesils coincides with the nomenclature of the Ameriocan

Association of Eoonomioc Entomologists,
1931, the latest revision,

Common Names

Apgle and thorn skeletonizer

» aphid
bud aphid
orotach borer
curculio
flea weevil
grein aphid
leaf trumpet miner
maggot
red bugs
8eed ohalciad

" twig borer
Bagworm
Black peach aphid

" cherry
Bruce's Bpanworm
Brown-tail moth
Buffalo tree hopper
Cecropia moth
Cherry fruit fly

Cherry leaf beetle
" soale

Cigar-case bearer

Clover mite

Cotton leaf worm

Codling moth

Common red spider

Cottony maple scale

currant aphid

T 2% ¥ ]

3.3 8 3.8

. borer
? fruit fly
" 8panworm
n stem girdler

Eastern-tent caterpillar

Eight-spotted forester

European Iruit scale
lecanium

n red mite

Fall cankerworm

Fall webworm

False tarnished plant bug

as of December

Scientific Neamss

Hemerophila pariena
Aphis pomi

" siphocoryne
Aegeria pyri

Taohypterellus quadrigibbus

Orchestes pallicornis
Rhopalosiphum prunifolise
Tischeria malifoliella
Rhagoletis pémonella
Lygidea mendax
Syntomaspis druparum
Amphicerus bicaudatus

Thyridopteryx ephemeraeformis

Anurephis persicae-niger
Myzus cerasi
Rechela bruceata
Mygmia phaeorrhoea
Ceresa bubalus
Platysamia cecropisa
Rhagolotie cingulata
fauste
Galerucella cavicollis
Aspidiotus forbesi
Coleophorea fletcherella
Bryobia prastiosa
Alabama argillacea
Carpocaspa pommnella
Tetranychus telarious
Pulvinaria vitis
Myzus ribdis
Synanthedon tipuliformis
Epochra canadensis
Itame ribearia
Janis integer
Malacosoma americana
Alypiea octomaculata
Aspidiotus ostreaseformis
Lecanium corni
Paratetranychus pilosus
Aleophila pometaria
Hyphantria cunea
Lygus invitus



4z,
43,
44,
45,
46,
47,

49,
50,
bl.
62,
53.
54.
65,
56,
67.
68,
69.
60,
61,

63.
64.
66,
66,
67,
68.
69,
70,
71,
78,
73,
74,

76
77
78.
79
80,
8l.
82,
83,

856,
86
87.
88,
89.
90,
91,
92,
93,
94,

Flat-headed apple tree borer
Forest tent caterpillar
Four-lined plant dbug
Fruit tree leaf roller
Fuller's rose beetle
Giant grape root worm
Gooseberry fruit worm
Grape flea beetle
berry moth
" curoculio
" leaf skeletonizer
" phylloxera
" rootworm
" scale
" ledfthopner
Green fruit worm
Greenhouse red spider
Green peach aphid
Gypsy moth
Hickory tussock moth
Imbricated snout beetle
Imported currant worm
Japanese beetle
Lesser apple worm
Leaf ocrumpler
Lesser peach borer
Luna moth
lealy plum ephid
Negrobug
New York weevil
Oblique~banded leaf roller
Oriental fruit moth
Oyster stell scale
Palmer worm
Peach bark beetle
Peach borer
" twig borer
Pear leaf blister mite
midge
" peylle
" Blug
" thrips
Pistol-case bearer
Plum curculio
"  gouger
" webespinning sewfly
Polyohemmus moth
Promethea moth
Putnam's scale
Quince ourculio
Raspberry cane borer
cane maggot
" fruit worm

Chrysobothris femorata
Kelacosma disstria
Poecilocansus linesatus
Cacoecia argyrospila
Asynonychus godmani
Prionis laticollis
Zophodia grossulariee
Ealtica chalybea
Polychrosis viteana
Craponius insequalis
FEarrisina emericana
Phylloxera vitifolieae
Fidia viticida
Aspidiotus uvae
Erythroneuras comes
Graptolitha sps,
Tetranychus telarius
Myzus persicese
Porthetria dispar
Halisidota ocaryse
Epicaerus imbricatus
Pteronidea ribvesi
Popillie jepenica
Laspeyresia prunivora
Mineola indigenellea
Aegeria pictipes
Tropaea luna
Hyalopterus arundinis
Corimeleena pulicarie
Ithyocarus noveboracensis
Cacoecia rosaceansa
Grapholitha molesta
lepidosaghes ulmi
Dichomeris ligulella
Phthorophloeus limineris
Aogeria exitiosa
Anarsia linesatella
Eriophyes pyri
Contarina pyrivora
Psyllia pyricola
Eriocampoides limacina
Taeniothrips inconsequens
Coleophora malivorelleae
Conotrachelus nenuphar
Anthonomus scutellaris
Neurotoma inconspicua
Telea polyphemus
Callosamia promethia
Aspidiotus ancylus
Conotrachelus orateegi
Oberea bimaculata
Hylemyia rubivorsas
Byturus unicolor



95,
96

98.
99,

100,
101.
102,
103,
104.
105
106.
107,
108,
109,
110,
1l1l.
112,
113,
114,
115,
116,
117.
118,
119,
120,
121,

128.

123.
124,
1:5,
126,
187,
128,
129,
130,

Raspberry root bdorer
sawfly
Red-necked cane borer
humped caterpillar
Resplendent shield bearer

Rosy apple aphid
Rose chafer

"  leathopper
Rose Bcalse

Round headed apple tree borer

Rusty tussock moth

San Jose 8cale

Sourfy scale

Shot-hole borer

Sinuate pear tree borer
Spring cankerworm
StrawEerry ecrown borer

" girdler
" " moth
" leaf beetle
¥ 1leaf roller
" 1root aphid
" weevil
" whitefly

Tarnished plant bug
Terrapin scale
Tree oricket
Twig girdler
Walnut socale
White grubs

" alined sphinx

" ~marked tussock

" peach 8cale
Woolly apple aphid
Yellow-necked caterpillar
Yellow-headed fireworm

Bembecia marginata
Monophednoides rubi
Agrilus ruficollis
Schizura concinna

Coptodisca splendoriferell:

Anuraphis roseus
Maorodactylus subspinosus
Typhlocyba rosae
Aulscaspis rosae
Saperda candida
Notolophus antique
Aspidietus perniciosus
Chionaspis furfura
Soolytus rugulosus
Agrilus sinuatus
Paleacrita vernata
Tyloderma fragariae
Brachyrhinus ovatus
Aegeria rutilans
Haltica ignita

Ancylis comptana

Aphis forbesi
Anthonomus signatus
Trialeurodes packardi
Lygus pratensis
Lecanium nigrofasciatum
Oscanthus sp.

(néideres cingulatus
Aspidiotus juglans-regise
Lachnostsrna sp.

Sphinx lineata
Hewerocampa leucostigma
Aulacaspis pentegona
Eriosoma lanigera
Datana ministra

Alceris minuts



g6,

E7,

28,
£9.
80,

Additional Insect List,

Apgle bucoulatrix
flea beetle
" leaf sewex
"  plent lice
n weevil

Io moth :
Blackberry gall maker
" leaf miner
" payllia
Bud moth

Climbing outworms
RBight-spotted pelidnota
Gooseberry spanworm
Green currant worm
Grape vine hog sphinx
Ground beetles

Plum ephid
Pear blight beetle

"  slug
Peach twig borer
Periodiocal cicada
Red-legged flea beetle
Ring-legged tree bug
Spotted apple tree borer
Stravborry thrips

slugs
n rootworms
" sawfly

Striped peach worm
Twig pruner

Bugculatrix pomifoliella
Haltica punctipennis
Ancylus nebeculana

Aphis fitenhi and sorbi
Pseudanthonomus crataegi
Automeris 1o

Plastrophus turgidus
Metallus rubi

Triozoa tripunctata
Tmetocera ocellana
Nootuidae sps.

Pelidnota punctata
Cymatophora ribearia

Gymmonychus appendiculatus

Ampe lophaga myron
arpalus caliginosus
pennsylvanious
Aphis prunifolia
Anisandrus pyri
Caliroa cerasi
Anarsia lineatella
Cicada septendeocinm
Crepidodera rufipes
Brochymena annulata
Saperda cretata
Buthrips tritiel

{Empria maculata

" fregrariae

n ignita
Parie canells

{Colaspia brunnea

Graphops pubescens
Harpiphorus maculatus
Gelechia confusella
Elaphidion villosum
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