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GENERAL. Al1PPEAlt. NtE AD1) NATiURE (IF ATI'A K.

Shade trees. sltrub. arnl hedges ad in particular verirleen , are
mu1l1ch subject to injulrv V 1 a lileditimi-siied 4aterl)ill;lr which has a

curious habit of crawling about on the infe-.ted trees in a hg-like case,

whence its common nale of hagworl or basket worm.

In the shelter of these (an( '' the inst-t Illder-o all
their tranisforniations, after which ithle bar., remtalin

attached to the plants for solie tine and are coln'.pie-
nou1s objects on leiless trees and Ah rubs in late autumn i
and in winter. Like the tu.sock inoth and the fall
webworni this specie. is preentinently a pe.t on t1
streets and in park, and private grounds of cities and 

towns and i, even mllore silject to fluctuation i111 um-
hers. It ice, however, more limited in di'tributioll
and not found a a rule north of southern New York
and the central portions 4 Pennsylvania and (1)i .
South of there points it i, in certain dears very tro)11-
blesone and the subject of much complaint. Such :
Yer .WIS 1:11, when the ba-wormit attracted greater. 1.-It

(Thyri,!-p! r
attenti l 1 tha any other tree le fo liat ar. N 111e1r0ll rpherrrfir in.

coi 1 dpllU1ts Were received of inj uies 111 lle reiont Natunrl size (af-
t lith W

Ieltioned, all1 especiallY front the State: of e«W
.ersey, Pennsylvania. Maryland. VI''Ilirgia, West Vi rginia. ( )hio.
Indiana, and Illinois. The nat ual enemic of thi, inwwct (see p. F;)

were coluparatively scarce. and there is a strong possibility of a 1'etiir-
rence of injuries in the years to comie.

The general appearance of the bagworm is shown in tirure 1. which
illustrates the caterpillar when nearly full grown, in its characteristic
bag. When removed from its hag it looks as shown in figure 2, a.
which represents the larva Pt maturit 7~A44 ujriod in it, develop-

a lb-inErN)..uInpI trumstigma S. & A. hTTT 1]iitrt?, rtnrt lin. --
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mitnit it m av attain a length of about three-fourths of an inch. The
)od is soft in texture an1d dull brownish or blackish. while the head

:and I horacic segments are horny and whitish. mottled with dark
Il'I) I.

ORIGINALL HOME AND PRESENT DISTRIBUTION.

The bagworn i, unquestionably native to North America. It
abohunids in the Southern States. and its proper home- that is to say,
the part of the country where it reaches its maxinnun -is in the Lower
Austral life zone. It extends through a considerable portion of the
1'pper Austral zone. but there are indications that it has gradually

spread into this territory from more southern regions." The shade
trees of Baltimore. Washington, St. Louis, and other niore southern
citie, arc fr 4luently defoliated by this insect. Northward it occurs

d-

Ft. 2 - wi -rrn ThIrbilop'r.rephemertormii5: a. Full-grown larna: b. head of same: c.male pupa;
I, female pupa; e, adult f-male: *. adult imale. All enlarged (from Howard,.

through New Jersey and at many points in Pennsylvania. including

the cities of Harrisburg. Elliottsburg. Allentown, and Swarthmore.
Farther west it has been found at Columbus. Marietta. South Salem,
and other localities in Ohio. at several points in West Virginia. at
Brookl'yn. Ind., in Pecatonica. Thompsonville. and Allendale. Ill., and
so on1 west to ()klahoina. Everywhere south of these localities, except
in the immediate Gulf region, it aboun(s. In the East it is coumnonly

found in New York City and Brooklyn. and at several points on Long
bland. In the Hudson River Valley region it has been recorded by
Felt at Yonkers and Mount Vernon, and has been collected at New

a In the main the bagworm is one of those characteristic forms like the wheel-bug
I1 ,s cristatus L.), the Carolina mantis .Stip ottiS .ardism L.), and the larger

li__er wasp (pheclius speriosus Dmu. , true southern forms which are gradually
-xtending their northward range by f llowing the seacoast or valleys, or, if carried
widentally northward upon railroad trains, establishing themselvesat points beyond

f1 i I'1luer habitat.
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IHaven. Conn., but it is not known to he injurious in these localities.
It has been sent to the lIureau of Eintomology from Springtield, Mass.,
hit >robably does not breed there.

FOOl) PLANTS.

The bagworin, although a very general feeder, displays a particular
foudness for evergreens of all kinds and especially for arborvitae,
hence it seems probable that one or the other of these was its original
)r normal food plant (fig. >). The species becomes exceedingly abun-

datnt every few years, and at such times it may be found on shade,
orchard, and forest trees of nearly all kinds. It is fond of the maples,
particularly the (ut-leaved and silver maples. and the related box
elder; also of the poplars and mulberry, less so of the elms, and
apparently still less so of the oaks. It feeds more or less freely, how-
ever, on most other trees and shrubs, and even on many low-growing
semi-woody plants, such as elder, nmallows (Ilibiscus), and ragweed
(A1mbrosia tr//a). Tlhus, in the absence of its choice food plants, it
is able to subsist on the foliage of almost any of the plants of the
character enumerated and which may be available, but it does not
seem to live on grasses and herbaceous plants generally.

HABITS AND LIFE HISTORY.

The bagwornn (Iverwinters in the egg stage within the old female
bags, and for this reason hand-picking in winter time is an efficacious
renedy. In the late spring the young hatch from the eggs, crawl out
upon the twigs, make their way to the nearest leaf, and immediately
begin to feed and to construct cases or bags for themselves. They

spin a large amount of silk and attach to it, for additional strength
and protection, hits of leaf or of twig. evidently attempting to disguise
the nature of the case as well as to strengthen it. The larva is
reinarkably soft-bodied, except for its head and strong thoracic plates,

(and it is necessary that the soft abdomen should have some protection.
The construction of the 1hag of an allied species was carefully studied
by II G. Hubbard. and it is a very interesting performance.

The voun larva (fig. 4, a) cuts oft with its jaws a small fragment of
leaf which it places between its front legs, gradually forming a pile

fastened loosely with silk. When the pile becomes a transverse tangle

about as long as the body it is fastened at each end loosely to the surface
upon which it rests; then the caterpillar, after placing itself at right
angles, dives under the mass, turning a complete somersault. so that it
lies on its back, hound down by the fillet. It then twists around and
stands upon its feet. having its neck under a sort of yoke (fig. e , L).
It makes the yoke into a complete collar, adding bits to each end until
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the cirle is coilpletc. T.n rt14M after Io of fra erint- i" added(
iiitii th1e (aZiP I PY11o il'. t Ii t l w eW Iid 1(ler (l1d. 1. ). ( J i ll eu1 is 11141
closed up1 and tbe insdle lined w\ith1 a toug 1( na I tint_ of .ilk, thet na,e

Ieing then extended uprigh1it and fattened at ' on411d. Wiei it i,. fully
completed ti' larvza crawlIs ay, with tlt case arrived upright like

at 4.11 on thet upturned e~nd of its holy . In thle illustrat ion J/ show, at
completed bar made by the n- g. larva, tiItly aipresed to the flat
surface, the larva hein}i con1ucealed within. udelh hug~s mla fr let iuient Iv
be found oil leaves, and
are quite puzzling to the

unin1 itiated until the

larva po kes out its hand

and slowly walks oil.

As the caterpillar girom

the case is constant I
enlarg"Ied, hits Of tiliuP-

olIject,. hint'iIr used It

0ri11tltllnt the outsit It

ant these t)Ijeets will
v\ary with the kind of

tree uponi whi I h tlie
en ter .pillar i, f redingr.

Wh11ile the larva i. small
it (arrit s its case vrert.

hut whei'n1 it i, larger lite
:ale hangs don\ ni ( ig. 1).

'Tihe larval Nkin i cat
foulr times, and during_
the making, the unOut bf of
the bag is kept cI oed

with silk. There is a
smllI opening in the
extremiity of the hug

tho h wt m I vhich1 eXert,-

,- Ip

:Ye

/
I,

~

(i4~I

r 21

t'

-'7k ", Ir:lr

I- ", ,

Fl.. I -. ,, Newly hatched 1 1

., 'ame just begintling net,

1l-ted: d. completed ca'e, insect cone
after ti t molt. Highly magnifiea .r~r

meant and east skins are pushed. The malt' bars are simal I u I

of the females, reaclhing a length of about :n1 inch. wliitle those of tII
females are much larger. Toward tlle end of Au iust, about Wa-.'h
ington, I). C'., the larva completes its growth, attaches its bag firnid

by a silken hand to a t wi . strength iens it iunide with an addition: I
laver of silk. and within this ret reat. which now hein)ies its cocootn .

transfornis to pupa with its head downward. The pumpal period in-h

about three weeks, and then the imniago imeir.e. iThe mual chr-:Il -
works its way out of the lower ol)"niinr, :inI tIhe wiI'I Iin)th i--ti'-
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through the cracking skin, leaving the chrysalis hanging from the hag,
as shown at r, figure .5. The chrysalis of the female loes not push its
wa'v at all out of the hag, but the .kinl cracks and the female gradually

works her way partly out, her head reaching the lower end of the hag,
(fig. 5, d). The nales fly about. seeking the hags of the females, and
when one is found in which the head of the female is near the end,
showing that she has eil-rged front her chrysalis skin, the male pushes
his en orm1iously prot rusive and, in fact, telescopic genital apparatus up
into the bag to the anal end of the femual and fertilizes her. The

female thenN works her way back into the chrysalis skin, gradually tilling
it with eggs until more than half of it is tilled,
eggs Sole of the sparse hairs fromt her body.

a UD'

b 4
Fl. - 1b:clt2 rm at i, k, c uccessive ta. , of growth. . Male

bu /int f 1,male h tiu Naturi ml i t/from Howardi.

scattering in among the
IHaving done this she

forces her shriveled
body out of the open-
ing. falls to the ground,
and dies. The eggs re-
main in this way until
the following spring,
when they hatch, as
previously described.

There is thus only one
generation annually.

'orE.-There is a possi-
bility that the bags of this
extremely common insect
might be made commer-
cially useful. Its silk, from
a practical standpoint, has
always been ignored, but it
is firmer jn'l stronger and
more easily spun as carded
silk than that of most other
native silk cocoons.

NATURAL ENEMIES.

Although apparently well protected from the attacks of birds by
its tough case. the ha ewOrm is somewhat extensively parasitized by
several fo rms of ichneumnon and chalcis flies, m4ot of their species
which affect also similar tree-feeding caterpillars. Proniinent among

these is the connon P// painuisior Say (fig. t). which. however,
more conunonly parasitizes the tussock moth and tent caterpillars."

The related P conuisitoir Say is also a parasite of the bagwori and
a third species of iclhneumon, 1//ocalt ( henitr/e.) trlidopbtrig s 1iley
(tig. 7). is usually the most abundant of all. Four or five individuals
of this species conunonly infest a single bagworm. spinning for them-

elves white silken cocoons within the hag.

"1alar ooimi spp.

s

G;
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'\!nch larod

caterpillar,. This might hl explained by' the hpothie.is that thi-
p)aiRtt OV)i)Olits 0I1 ill v(Mo'lO oUl C:. of fili t1eXtIl. aild the,
f0r ca11 nut he the primIarv par:aite it" :li iniiet w11(h i, It lIovi(di

1it 1 cas '!Pof tlat idI f lectef.

V.
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t'ertain chalei, the, also breed in
the hairs of this inwct. These include

. o;/oAh /Iis //re' I Hiley Itig r. ).

'/ "l ;.l<l orataI~ Sal' ( tig. tit, and the Vi-. - / .0.16:: Adult Enha r_."l
in IIowantir

cannon)I little 1//r /b, x bIall sr.n lwn

li tz. (tip,. I1i). Thi'I l:ast is a 1v erral-asite. in the ease of the I -

w0rm Ipobably ondary. and in the .ar1 of othor vnterpillar, :
1 T ,r .

J

r
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tertiary parasite. JL/lbio y/tus thyr/rhyderig Ashn. (fig. 11) is
a.sumied to he a tertiary parasite on Il/ocota thiyridodptrly/x Riley,
when the latter is a secondary parasite of the tussock moth, but may
be secndarv when breeding in the cases of the ba(-worn.

HETIEDIES.

When the huYwfom nar upon deciduous trees it can he controlled
by hand-picking the bags in the winter. but when it affects evergreen

trees it is practi-
cally impossible to

apply this reuledy
with profit unless
the plants are badly
defoliated. There-
fore for the treat-
ment of evergreens
splay i ng is a neces-

sitv.$1 The methods of
controlling shade-
tree pests in cities

11. 1i0.- 1 / In o/ v \n f b .1 untT amh d towns, as out-

lined in Farmers'

Iillelt in 1.,u," On pe, a-- r, I1r lntrt appliballe to this species.

This bulletin should be read by persons who have experienced trouble
from the depredations of the hagwormi.

(W/lceting the. 7)(gy.
One of the most important

remedies consists in gath-
ering the bags with the
contained insect by hand

and either burning thenm
or preserving then] to lih-
erate the useful parasites

which have been previ-
ously mentioned. This
work may be facilitated

FtG. 11.-aId roctus thyri lateriq. Greatly enlarged (from
hv, thel use of a 12-foot Howard).

pole pruner or similar
appliance, and can be entrusted to those ordinarily unemployed, such

as children and aged persons. Where the trees are very tall it will
be neces ary to use a long ladder. For best results the cooperation of
neighbors who are troubled with the same pest should be secured.

TIi- uldication may be had gratis on application to the Department of Agriculture.



V r1' er considerable immunlllity Innall ful1tr injury N% Ill result by can. III

tile i'npi 1ltivnnt Of this method. It is particularly useful Nw here onily

at ft-%% tires are inlfestedI. Tie bat; are such eon1,pienlous, obj4.cts on

defoliated mr bare trees in w intel that it is not at l l dilli('ilt to detect

therln. but inl ases w% hii're coIluarativel' felw" iIsrt't, tr1e i)n'sn'llt oil

everg'r'e'en trees tlu'v a1'e notit si easil' s'll.

/,noring / //, ,pir.vit .. hV hen miian t1o t are iIft'sted it is
advi.ahle to keep the hiandpll litkl-ldii'ii' hit; for it onside raile tine in
receptacle, such its barrels c ifered witI net t in, preferable (f wire,

so that the numerous, benieticial aIrIasiti's of til' ptest N ill be aile to

issue in the spring and assist in the (cilltrl If the huiigworm'll the fol-
lingv11 year. ()ne or two lhole hored ini tihe biottoll of (1h1e barrel 1.

box will Iprevent watir from nnintiulatin" and dro-iwiin"g the insects.
Whit'r'e the bugs an lhe IlaCC'Id inl piles in :anl open space or inclosuire
distant rom trees and free from diturbant'e, the oung insects, hving

very limited powmeri. of lu)"mntlion will soon Iperish of starvation, :Is
thler will not he able to reach the tree-, or ,hrubs, after thet v hltch.

\r1,/'; ,r/ u''/// 1s ,'v(01.. ()n e vir reen, where t ie rs at, e mll i ire

or less ditlitilt to tind, hand-pickilg can not he i d i ise(I. A striking
instance of the fuitility of thi lmethil under such iirmcunIstances was

driven by Prof. C. V. Itiler in his testimony at a conference on the
gipsy alot I in 1s.8I. 11e said that he once tried to protect a cedar tree
not more than 1 feet high, uipon his owin grounds at Washington, bv
hand-pickin. 11t worked for two consecutive month picking off
small bags front that tree. the proeny of not lore than two females.
Almost daily he went to the tree and found fresh pecimiiens which he
had overlooked the day before. For evergreen trees. therefore. un

arsenical spray is the best relied. In colnectloll with the stolrv tf

his experience just related. Proft'ssor Hiley stated that Il' lad absO-

lutely stopped injury by the bagwi orm on large tree in the Smiithl-
sonian grounlds by spraying, and in the uminer of 11:5 we had a

similar experience on the grounds of the A griiultutralI I)epartment at
Washingt on. 'Trees sprayed with Paris green at the rate of 1 pound
to 1it) gallons of water were moulpletely rid of larva' of the hI gworms.
It is easier to reach the hugwormis on evergreen than on large-leated

deciduous shade trees. such as 1na1>le and elh1u1. but if carefully carried
out sprtying will result in the destruction of the hIagwor'nis, ,o that
the collection of the bahgs in winter will not he necessary. A senate
of lead at the rate of 1 pound of the prepared paste form to from i2
to S gallons of water will be found even more useful than the Paris

green, as its greater adhesiveness renders it less likely to be wnahed
oil' by rains, which in some seasons frequently occur almost daily at
the time when the larvae are beginning to work.

fCir. 9r]
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The chest time to apple the arsenical is when the eggs hatch, or
"h1ortly afterwards, and the best methods of spraying shade trees are
discussed in Farmers' Bulletin No. 99.

JA.M1s 11ILsoN.

Was,,minsroN. D). C., D-c mnsrJ. 1907.
jr. ,
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