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THE APPLE-TREE TENT-CATERPILLAR.

Walaroroma (Clisorampa) emericana Fabe

By W. E. Burrrox, State Extomalagist

Thiz bulletin is ealled forth by the ymesoal abimdanee i Con
nectienl in 191y of the npple-tree ar orclued tenteepterpliane, th
othrenlk COVEIINg thi tmiire slale except e riamn  ocalitics
nlimg the comst

Rulletin 130 dealing with i otk vens e B e

Balledm 135, dealmg with this msect, was issued m o roo02 bt

the supply wars sosim exhausted, and for several venes It hins bees

Froatug 1—Apple tree almost defolisted, menr Waterbsiry

VIR iR TRl To furm=l mTormaiion am] tn POIE Gl il .\_i-|||-| F
comvprel methods 48 e olifeet of the jiraeiit bilbetin, which 15 mors
than g revieed edition of bulletin 130, a2 mmeh of it has been

resPlilen and most of the s rniions Are eEw.

Evimisce oF [Iastaar

The sohispleioms white nests of the apple-iree tenis el lar

during the month of ."-!.-._-. 2w -:'1.'-.-'_|.:--'|_. that the ingect 1=



4 CONSECTICUT EXTROMENT ErATION, BULLETIN 177,

present,  Though not as important as several other msect pesis
of the orchard, it is one of the most notieeable,  [ts destruciive-
neas, however, I8 oflen mofe appacent than real. Tn ordinary
sensons the caterpillars feed npon several specles of wild cherry
and do litle harm in the orchard, though trees in bedgerows
and along the highways may be attacked.  Nevertheless, it couses |
somne dumpge and when abindant, as af presest, mony apple irees
are defolinted. This veeurs early in the senson and new leaves
are put forth, but this weakens the trees appreciably amd showhl
Lie prevented, il possible,

The nests are always unsightly amd mar the besuty of the tund.
scape even if only worthless trees are attacked. The control
of the tent-caterpillar is not difficult and there is no reason for
allowing it to nultiply unchecked. We should remave the
worthless trees and take care of the others,

Ouraeeaks 18 CONNECTICUT,

Though the nests are seen every spring in Connecticut, the
insect has not weenlly been an destroctive hete as i northem
New England.  Normally the wild cherry furnishes the eommon
food supply, and often the injury does not extend to apple
orchards.

Funvee @—=Fgg-Cluster o apgle tree tent=vaterpiilar, Matyeal siee

In 1902, however, the tent-caterpillar was abundant every-
where and attacked not only cherry and apple trees, hut several
other kinds. Cmne grower reported this as the most troublesome
pest on his peach trees,  The black cherry trees and choke cherry
baishes plong roadsides and hedgerows were stripped of leaves.
Aecording 1o our observations, the outhreak was ool o local one,
but occurred over the whole State, though somewhat more severe
in the northem portion,  The three agents employed that year
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by the Staton o gather fnat statistics, who covered the entire
Stmte m their travels, reported defoliaied trees in nearly every
towss,  The writer also made similar observations in those
portions of the Swte in which he hod oceasion to travel.

Moreower, of all orchard fnsects the tent-caterpillir wos ihae
mast comimonly reported by the frust growers,

The late Mr, T, 5 Gold bolieved that the inseet had not been
sof ghundant for sixtv-six vears, or gince the terrible fce storm
af 130G, as in 1003,

I 103, the caterpillars and their nests were very numerous,
thotigh perhajps less po than the previons vear, Mr. J, M. Whit-
Hezey of Morris wrote that i his nefghborbood he lad never seen
the mests so phitdant, bt that most of the caterpillars died
before renching maturity, For severul years after this outhreak,
neste of the tent<aterpillar were nit mtich i evidence, A few
cottld be found everywhere, but the eaterpillars did oo damage
and little attention was paid to them.  In 1911 and 1912 a nom-
ber of specimens and inguiries regarding them were received
from various parts of the State,

Early in 1913 many egg-clusters were sent in, and when the
trees put out their lenves in May it was evident that 1913 was
4 “caterpillar year,” there being more nests or tents than in any
yeur since 19o3, In New Haven the nests are not very
abundane, bue back o few miles from the const every neglected
apple tree, every black cherry tree anid every choke eherry bush,
bears from one o fteen or twenty nests, snd many apple trecs
were ateipped as in fgure 1. At Stonington, which is a const
towm, the caterpillars are extremely abumdant and many trees are
ptripped.  In Litchfield county the nests are very abundant,
They wre so reported from Salisbury and Norfolk and the writer
oheerved them in portions of Roxbury, Woodbiry and Washing-
ton, as well as in Waterbury, Middlebury and Southbury of
New Haven County. Nearly all the roadside apple and wild
cherry trees ns well as the neglected orchards were stripped, In
MNewtown, nests were sn abindant that prizes were offered for
their destruction as is described on papge 18

Disrmnrerimes.

The apple-troe tent-caterpillar is a notive of North America
occurring thronghout the Eastern United Siates and Cansdn,
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wiEstwnrel € thir Weselew Ml aostirtiitns |l.|..|._-' wie recorded e
earlv as 166, and at freegular Intervals the species became &

wiilnel that those venrs were termed “enterpillae voars™ by

thie aetplers hese periodical outhreaks have doubiless oceurred

O i uf nre more pronognes] and sotesahble W New

Emcrland tha n other parts of the coniry.

|y P sors,

The blnck and choke cheresy are the favoribe s |||||||__'|'|
the nntural food-plants of the species.  The apple 15 the next
T, ..::I i sensons when the cats |-"1.-'- ire  1NEsEron)
rehards nre attncked and eometimes enticely defoliated.  Low

herry, npple, plume, peach, rose, witch hazel, beech
o B :

eIl ioers™ i
barhersy, onk, willow and poplar as 1 i plants W Ford
the cintergdllirs | el it Lpnin lreh.t nod the writed hiia ooch

&8 Y. Apr. Exp, Statlosm, Bulletm 23, po @l
M. H. A LR Slatlom, Hulletin 38 i 53
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stonplly found them eating the lemves of varions Epecies ol oak.
In Womdbury, this season the writer observed the old nests on
aple and viver boech (Carpisie b,

Hanrrg axn Lireg HisTory

The eggs are laid v cylimdrical masses encircling small twigs
of the apple and chorry, duckng the lnst dayvs of [uie or frst
of July., Specimens m breeding cages m the Inboratory baid
ciws woon after the midilie of Tune, bt this is somewhat erefier
than they are laid vpon the troes out of doors. After deposit-

T

Fuieter 4o—Tent-Laterpillnre.  Partmlly grown. Nataral soze

Ing o ring ol eggE AVernging over two himidred i dombser, the
pirent moth eovers them with o viscil fudd which hardens,
giving them a varnished sppearndce. The eggs are probably
greafly protected by this coating (rom the weather and {rom
predacecus msecks, “See fgnire 2

The eggs do not hatch antl the following Apell, thus remain-
ing upon the twigs for about nime months. The tiny cubér-
pillars first feed apon the frothy mass surrounding the eggs,
aridl next attack the new Teaves which are then unfoldmg.  After
a few days they spin many sllken thrends o form thelr nest,
wsttnlly th a fork of the branches.  See fignre 3 and front page of
Tlfetin
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Fegies L~ Teif-Latrrpiilars resting on the atislile of ths nesd
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This nest oF colony costains the Gtempillare from a single
mass of eggs.  The coterpdilirs feed in {air wenther in the morm-
g and ngain tn the aftermoon and accordmg o Fiich again in
thie ||ig||l_ g tharimg |.:|-II-|.:. wirnthier 1I.|:. rerin i thie nest
When nearly foll-grown, the eaterpillars may often be Tound at
reaf on the outsktde of the tent ms shown 0 hgure 5 They spin
threads wherever they craw] along the branches from the nest
o their feeding places

The ceg-mazees o ot all batch at the same thoe, and it is
nol uncommon o find hali=grown and newly-hatched outer-
pillars n the same viceaty, Mree | M, Whitdesey, of Maoiris,

Fuven &—Cocooms af temt-caterpillar. Notmral size,

Cuomitl., states w4 letter to the woiter, tat durmg the sprinig of
e the hatehlng perbod extended over nearly twenly-one davs,
The avergre |'l'|=-"|1n,_' T-|'1-|-|-| 1= ahoit six weeks. durme which
danse the caberpellars lave mislted or cast thetr skins severl
inies hs I||-'_L nerense ino s I'-_'. bteoime meOEe  WOracious
[ idevour the leaves ruplidly A eaely walting perlod  they
dfir |'-.'|-'.'||;: fior a few hoiie e, thief 7~'|_'i1' .._'::i" with remew el
W L ghal
Vihen {ully grown the cafermiinrs cease enbtmg amd wander
Tl '-c"-'_l.'-'\-"- Rl | R T ol T '.|-|'I. REFI WP -||..1'|| EHCTE e
in the grass ander the rees, in the efevices of the rough bark,
ar st hedldings, boxes, etié, that numy be ogenr the inlested
trees  See fetire 6

| here = I|I||I 1 '\-I|||_"" I'|-|ll|| ML T Iy YTRT
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A eolony of tent-eaterpillars was brought into the laloratory
o May wst. The nest had been formed, though the eater-
pitlars were small, measuring alout three-sixteenths of an inch
i length and they hod probably been batched aboust o weele, On
May 26th, they had become foll-grown and three or foar papated,
In & week all had made their eocoons and by the 16th of June .
the adults began to emerge.  This contitmed Tor nearly a week,
until all bad come {orth,  Meantime several egy-masses hnd becen
formed im the hrecding cage by the females,

DEscuirs oy,

Egg The egigs are grey in color and  very small, being
ahimt one-eighteenth of oo foch long, and slightly more than
half as thick. The upper end is circular, and is slightly larger
than the lower end,  They are placed on end, cloke together, and
coversd ome-sistecnth of an inch deep with @ brown substance
resemnbiling gloe,  The whole miass vsmlly encircles the rwig, T
& somictimes deposited on one sde only.  An egg-mass is shown
in figure 2.

Larre.  When first hatched, the enterpillar is very small amid
nearly black with a few grey hairs,

It molts five or six times as it increases in size, aml after
ench molt the markings show more distinctly.  When Tull-growi
the caterpillar 15 from two to two and one-holf inches in lengih
anil s thinly covered with long lght=lseown hairs,

The eolot is btack with a white steipe along the back, and
many short (rregular brownish stripes or murkings along the
sile of ench zegment.  The =des are of o BMuish color and each
pegmient bears an oval blue spot nenrly surrounded with Wack.
The under side of the body, head, and legs are blasck,  The larvae,
patural sige, are shiswn in fgure 4.

Pupe, The puipa stage 18 passed in o white, oval cocoon,
which ks ubowt one Inch in length and Lall an inch in thickness,
It is mude of silken threads spun by the caterpallar and looscly
woven, [t s wsunlly attnched by one side to some objeet in o
more or less protecied plice, Figure 6 shows a few of the
COCinns,

Adulf, The adult is o four-winged moth of light reddish-
birown eolor with two whitlsh stripes, extending obliquely across
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ench fore wing., The female has a wing expanse of alout one
and one-half, and the male abont one and one-eighth  mches,
The miles are inclined o be somewhat darker in color than the
females, though there i much variation in the intensity of the
grisind color and of the markings in both sexes,

Ficine 5—Aunlic. Fermle ahove  Male helow. Natoral stee

The rear wings are the same color as the fore wings, bt
nre pot marked with white stripea.  Hoth sexes are shown in
figraire 7.

MiErakes on Oruen Ivsecrs

Motwithstanding the fact that the tentscaterpillar s one of
the best known and most familsie of all oor injurions insects,
i s olten erroncously called “bag-worm.” "“Bag-worm™ is the
corman name far Dhyridepforir cpfenwradformns Haw, a very
different insect occurritg i the southerm states.  Ench birva s
inclosed and suspended in a bag or sack s s shown in figure
B, This insect is fowmd m Connectlent chiefly on  arhorvitie,
which hag been imported from the Soath.

Frot growers ire opt to confose the tent-caterplllar with thae
fall web-worm, Hyphoniria conra Drary, an insect which makes
nests on the ends of the beanches of frait and {ovest trees Inter
i the semmm,.  The tan hE'H‘!{"]I;'H AT 4‘|Lﬁh,: different amid can
repdily be distlaguished W owe rememilses that the {ormer oocurs
only in spring and chiefly n the crotches of the trunk or
branehes, The eaterpilliors perain insbile e nest in eloudy and
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SOERTY '.l.'r-.'l'|||_'rI lwat o oaet to Peed.  The |I1|1|.'r ffall wrebiese THIL]
pietindly donible brooded in Lonnecticit, and & few nests wre

seenl the Itk [rart of June, It the greiter number of the g

Figver B—The bag-worm. ¥aiursl siee.

brood do not appear until August and Septemiber,  The feedine
L] I|'l|III '-l-l'lllll 1lie '.1-|| |l.||:|-1| eficloses  Lha |'..|||| |r.|'.| s ".|'|.'

these have been eiten, the web is enlarged to inclade fresh leaves

i £ g=—nesid ol [l welewoem, [ Alier Slngeriumsl, i
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which n turn are devoured, In this way sometimes an entire
branch {5 enclosed in the nest of the (all web-worm, which is
alwayvs first formed at the end of o branch, as i= shown in
hguire o,

The apple-tree tent-caterpillar i= also mistaken for the forest
tent-caterpillor, bt the difference and relatiomship are explained
Lelow,

Tur Forgsr Trat-Carmmiiiian apn How v Dirrens,

The {forest tent-caterpillar, Malecosoma diggtris Hbn., makes
o st of tent shd during most of the larval period the eater-

Fraunn j0—Fureit tewl-calerpillars, MNonral siee

pillars feed singly or independently. When nearly full grows,
however, they cluster on the trunks of trecs in noch the same
manner s the apple-tree tent-caterpillnes gather on the owisiile
of the nest. The forest species feeds wpon fruit, shade and
forest trees, anid ot varions tmes [t bas delolinied ||'|.|||:._ P s
in Vermont, Kew Haompshire and Northern New York, I Tact
there las been dijury B New York and on Tosge Island ihe
PrEesEnt SEmREO,

The forest tentcaterpillar b genermlly Beht Blue o color with
a row of white kevhole-shaped spots along the back instead of
m ostripe,  The cuterpillar i shown in figure 10 and the egg-
clusier shown m Iiguru' 1t has the ends =r|1:|||_r|_'|i off and Jess
pointed than that of the apple-trée species shown In fgure 12,
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Natvmat Exexirs,

The tent-caterpillar is usunlly Beld in check by s notural
efleries f -in fact, bt for them §t wonild be nmick miore abseailnng
and destructive ench senson,  lts abundance the present senson
and in other “eaterpillar years™ is uidostltedly dne to & com-
puearive searcity of natural encmies, thus allowing the EPechia.
to maliiply unchecked.

Conspicgots  among  these enemies are  fhe fonr-winged
ihnenmon flies and o bocterial disease called “wily,®

Floune 11, —Egg-chuster of forest Fiatme 12—Emg-cluser of apple
tem-caterpillar,  Matural siee, iree tenb-catcrpillnr,  Natural size,

Chnintanee® mentions three egg parasites, Telenomns chizio-
rampa Riley, Preromalus sp. and Platygaster s, which ateack
the egi-clusters of the apple-tree tent-cnterpillar, Most of the
parasites attack the larvie and pupee and Fisket recorded 24
spreies of sects reared from the tent-caterpillar. Some of
thise were undoubtedly secondary or hyper-parasites, bt fonr
species ol Fiwpla, three speches of Apanteles, and one two-
witiged By, Fronting fremchii Will., are probalily primary pirnsiies,

* Barean of Entomology, Cireular of, fage 2, Tond,
I Mew Hampishice Aur. Exp, Sta, Technleal Bulletin 6 hige & 1oy
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The Pimplas are common parasites in Connecticut, P con-
gieiritor Say shown in figure 13 being one of the commaonest. Of
154 covoons coflected at Stonmgton this seson, 140 gave ichnei-
vy flies, = Tochinid flies, and the moths emerged from 3o7
COCOOTE

Fagves 13— purssite Pliwphs pejquisdior Sny.  Mawaral slee

Fhe Lpeterial disease or “wilt” hns been very common and
the caterpillnes are slogeish and Aably, and die on the ootside
aof the trees or nests in o shrunken éonditlon,  Severn] preda-
ceons insects, nclwding the nrger groumd beetles of the gemis
Calogoma, and the soldier buags of the genus Podiss, as well as
two other sucking lugs, Perillis clondus Say, and Diplodus
fieridies Sml, Teed vupon the caterpillies.

Birds are importnnt factors in the comtrol of this pest, the
cuckons pliving o prominent part, The crow, chickades, oriole,
chipping sparrow, yellow warbler, and red-eyed vireo are other
bdrds that feed vpon the eaterpdllnes

Contuol. Mpeasuees

Digstrayang H f:'h_,;,r, Much can be done through the winter
months in destroving the cgg-masses, When the trees wre bare
these con it seen near the ends of the twigs, amd may casily

Fuovue 14=~="Tree prumrs
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be clipped off by means of a tree pruner having a lomg handle,
i(sew Gigure 14), which enables the aperator o reach and cut
aff the egig-musses while statiding upon the ground. These
shuald then be gathered and burned.

Removing the Nesis.

Brushing, Many yenrs ago the writer tisod 1o be setit theaugh
the orchards with o brush mounted on the end of o pole to
remove the nests Trom the trees in the early morning or on a
cloudy day when the cterpillirs were in them,

The brush was mnde of stiff bristles twisted in heavy wire and
trimmed to the shape of a cone about six inches long. It was
made for the purpose, and worked admirably,

The operator stands upon the ground, inserts the point of
the brush in the nest and gives it a few tums, and the entire
nest with comtents s wound npon the brush. The caterpillars
may then he easily desteoyved by crushing upon the ground,

During recent years 1 have not been able to find this hrush
on the market, but Geo, S. Leiner & Co, of 1250 Brook avenus,
New York, has been making some samples after my specifications
and will be prepared o manufacture it in the futare it there
is & demand for it, The cost will be less than fifty conts at
whalesale or even in dozen lots, Local dealers and needsmen
should procure a supply and be ready to sell them to fruit
Frowers next spring. The appenrance of the brosh §s shown in
figure 13,

Frovee 15—A caterpillag brash,

Burning, Some fruit growers practice buming the nests on
the trees and for this purpose an ashestos wreh has been designed
anel manufactured.  The torch s filled or eoversd with kerosene.
lighted, anc held under the nest when the caterpillars are fnsdee.
We do not recommend buming, becanse there is danger of
severe injury to the tree. Where the nests are near the ends
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of the branches the damage may be very slight, but as the tent-
caterpillars often make their 1eme at the fork of comparatively
Iarge branches, it cannot be bummed without danger of killing
these hranches, Hrushing off the nests with o enterpillar brush
iz just as expeditious as burning and there is no danger of
injuring the trecs

S prayiig,

Whete the orchardist practices early sprayving no olber remedy
need be consldered.  Lead arsengte of Parls green, with or withoot
Bordeanx mixtare, applied o the folinge will kill the cater-
pillaes,  The chief difficulty Hes in the lact that some of the cater-
pillars hateh and begin feeding as soon as the first leaves appear
anid belore there is really any leal-surlface to poison ; some damage
may be dote before spraving begins. But, as the caterpilkars
eat very lttle at first, this damage t6 not linhle to be serious,
These early colonies may be brushed from the tress, and the
spray dependid on to kil the later ones,

Three pounds of lead arsenate or hali pound of Pars green
should be wsed for each 30 gallons of waker or the same
quantity of Bordeaux mixture. Where Paris green is used
without Bordesux mixture, three pounids of fresh lime 16 one of
podzon =hould be used to prevent barning the leaves. As the
Bordeaus mixture contains plenty of lme, no more is needed in
connection with it.  Lead arsenmate is perfectly insoluble in water,
dees not injure folinge, and therefore does not need the additon of
lime. Paris green comtains a litle free acid which is soluble in
water, and which unless neutralized may barn the foliage.

Comuuxity Errawt,

Through cobperation any insect pest can be checked. It is
usunally the ¢arcless man who breeds destructive insects for his
neighborhood, FEach property owner and temant should take
care of such matters on the land which be owns or eontrols,
In zome Evropean conntries, be 35 compelled o remove all
ilestructive pests {rom his trees and sheuls, and similar lows are
in foree in Massachusetts, New Hampshire, and Maine regnrd-
fg the gypsy and brown-tall motha, 11 the owner or tenant fails
to do this, it is done by the town or by the state and he pays
e eosl 58 nxes,
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‘-I..i.'. WTTIETS |-:'." e thi ..--I".!.':h i odf the ¥ |1|! CeETTyY andd
eedling apple trees, which harbor the feue caberpillnr nlong the
hedgerows amnd rondsides
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trees 1o the extent of keeping them free Trom insects, and fod

the l.il.I:.'I_-
Peofesior Weed recommenis that eliilileen 1

CEEE r il i g T ey Cral
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i, M., where they were ol
1

i
o FTVen & amal

5 CRAP B N vieldda
el e CEtils sEr g .--|||||-I-|
wo the wvillage bmprovement  socieny, B250 eQE-masses  wern
L '“'I""I. HEAEH I 8icCh Clostet ovast fieil

1500 wprpe, whicly is
SMNALl Bvernge, 1217500 orprs were destroved b w cost of 5825
“n Iteresting comtest was eonductes] i i b e L il
M. Johnson, principal of the high school at Newtown, Cosn
hi offerwld n prize of 8500 1o the boy o gir] lwinging in |
Rresapest numibwr of nests.  Second and thind prizes of -
* Lirvision of Emtomology, 1. 8 Dapt. Agricubare, Dull 17, new Sepfgs
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el i 00 rl:hTu'cﬁﬂ'I}' werg also oifersl. Al nests were o he
elenned L 1_'||.r|.=|'||.|1:.' ]1|||. F:I1I1HI'I.‘I.I nl ilisle o t-u.l'|f :Lqu‘lIiIJu Wi hen
ihe enterpillars were in them, The resulis were very satizfnc-
twry, It wos n hard fought comtest wnd 16864 nests were
gathered weighing alont 1,300 poands.  The winners were ;(—

Raibert Fairchilds, ost prise 30000 mesin
Wiltnis CHimabioie], Hf  ° s
sl Wheeler, 3 ° kAR L

My, Johnson took eharge of the nests heought in oeach morning
and burned them at o bonfire,  Figure 16 shows the sacks o1
fests birought to a selool ot ome tirie,

A similar comtest i ogathering the egpp-clusters during the
wiiiter tight e hald by every eountry sehool sl would miaterinlly
check the pest.

BUMMARY,

1. The apple-tree tent-caterpillar. a natbee [nsect and one of the
chiel Leaf-eatlng enemies of the orchard, has been very abundass
thropghowt Connecyicui the presen: season and has Injured Frude
treen by defolisting them in May. Wild cherry in probably the
natiral foad of the species, bt when abundant |t pttacks apple and
other fralt trees,

2 Eggs are lald on the wwign of the lood plant in summer and
hatch the following April. After a few days the young caterpillars
farmi on the beanches a fest in which they lve, golong out from It
te feed. They are always within the nest at night and in clovdy
weather, Thay become [ull-grown in sin weeks snd spin white silken
cocoans from which the adulis emerge two weekn later.

3 The small grey eggs are deposited in masses of 300 or more
enélreling the twign, and are covered with a beewnlah ssabaance.
The full-grown caterplliar is over twao inchea long, black above and
kelaw, and bhsn on the sides, with a white sirlpe along the bach
It s thinly covered with light brown hairs. The white cocoon ks
about one inch In length and hall an inch in thickness. The adult
lw 6 peddlah-lrown math with twa whitah siflpes extending oldlquely
across each fore wing,

# The speches in uneally held In check by (i natural enemiog, which
consisy of severnl kinds of birds parasitie insects and a bacterial
clime ane,

5. The remedies are: 1o gather and destroy the cgg-masses during
the winter monthe; an effective method of accomplishing this Is 10
offér & bounty or priges to schoal children for them; spray when the
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leaves appear. using three pounds of lead arsenate or one-hall pound
ol Paris green to 3o gallons of witer or Hordeaus mbwture; |
impracticable to spray, brosh off the nesis &8 soon as they can be
found, chooslag the easly moming or cloudy weather, when the cater-
pillars are inside the nest; burning the nests on the trees {8 not to
be recammended.
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