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THE BROWN-TAIL MOTH
Enproctis chrysorrhora Linmn.
By W. E. Buirrox, State Enfomolaiist

The brown-tail moth was found in Thompson o 1910 and
is now present throughout the northeastern portion of Connec-
ticut, about one-third of the ares of the state being infesied,
Though the pest has not as vet become sufficiently abundant
generally to cause noticeable injury, it is spreading gradually
and will soon infest the entire state.  During each of the last
three years, scouts employed by the writer have cut off and
destroyed the winter nests.  Had this not been done congider-
ahle damage would doubtless have resulted in Thompson,
Putnam, Pomfret amd Woodstock, where the nests were
thickest,

Several articles relating 1o the insect have appeared in the
reports and bulleting of this Station during the past few years,
but they are now inadequate and the purpose of this hulletin
is to give o brief account of the brown-tail moth, its
distribution and spread up to the present time, and to podot
out the best methods of control, The lustrations will enabile
ohe to recognize the insect in it different stages,

Statvs oF Tk Mora APEoan

The brown-tail moth is & native of the Old World where it
i found from Algiers an the South to Sweden on the North
and from England on the West to the Himalaya Mountains on
the East. Ower most of this prea it s recognized as o pest
of orchards and forests. At more or less regular intervals
there are outbreaks of thin ineect, resulting in severe domage
and often the trees are stripped on large areas.

D, L= O Howard,® in 1909, found this insect present in bo-

®*Hurcain of Entomology, Bll. &F, p. 24, 1910
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jurious numbers in certain parts of Eurtope, especially ir
France. The same year Mr. H. L. Frost* of Arlinglon,
Mass., fosnd that the Thiergarien in Berlin had been closed
to the public on account of the serious poisoning of people
by hairs from the caterpillars, which were very abundant.

Arrpanance axp DiatuiplTion i AMERICA

From the best information obtainable it appears that the
hirown-tmil moth was n{;i.dﬂ.ll.l:]l}' il'lu'l!rl'.ﬂ.‘:l.!ll:ﬁl it this f'.nuntr:.'
on nureery stock at Somerville, Mass, more than twenty
vears ago. It was first brought to the attention of entomol-
ogists in 1897, when it was identified as the brown-tail moth,
and a special bullelin was at once baned by the Massuchu-
setts Agriculiural Experiment Station giving information
about the insect. About a dozen towns were then known 1o
he infested and the Massachusetts legislature passed a law re-
quiring bocal authorities to suppress the brown-taill moths.
This law is still in force,  In 1898, $10,000 was made available
for the control of this insect, and the work was placed under
the Board of Agriculture,

By this time the insect had already become hrmly establish-
ed and soon spread to adjacent territory.  In Decembier 1899,
the first nest was found in New Hampshire at Seabirook ; in
the spring of 1%04 many pear trees at Kittery, Me., were found
to be infosted ; during the fall of 1906, the brown-tail moth was
reporied at Pawtncket, East Providence and Woonsocket in
Khode Island,  Om April Oth, 1910, winter nests were received
at this office from Mr, Richard Barton of Thompsen, Conn.,
who stated that they were found by men employed by Mr, H,
L. Frost in proming trees in that locality. This is the Orst
record of the establishment of the insect in Connecticut, and
was published in the report of this Sttion for 1910, page GB3.
In August 1911 the first brown-iail moths were found in
Vermont at Guilford,

Meantime the brown-tail moth had been spreading westward
in Mazsachusetis to the Connecticnt River Valley, abd a
separate infestation had been discovered in horth Adams.

=Thisl,
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At the present writing, February, 1914, the brown-tail moth
has spread over the following territory : the southern pan of
Maine amd about 3000 square miles of Nova Scotia, and G000
square miles in New Brunswick; the whole of New Hampshire
except possibly a few of the northem-most towns of the state,
in upper Coos county ; the western half of Vermont, except
possibly a few towns in Essex and Orleans counties along the
nurthern bornfer pearly all of Massachusctts, excopl & part
of Berkshire county, am] possibly a few adjoining twwns;
the whide of Rhode Island; about one-third of Conneclicut
including Windham and Tolland counties and a portion of
Hartford and New London counties; amd this winler, nests
have been found on Fizhers Tsland, which belongs to the
State of New York.

From the foregoing paragraphs it will be scen that the
pest has spread much more rapidly and pow extends farther
toward the north and east than towand the south and west,
Thouglh the climatic conditions may be slightly mare favornble
in that direction, the chiefl reason s probably due to the pre-
vablbng winds, which in summer blow northeastward,

Mscoviny aNo SreEsn (¥ CoNNEcTICUT,

For a pertod covering several vears, oceasional reports ap-
peared in the newspapers, or in correspondence regarding
the presence of brown-tadl moths in certain places in the
state. These reports were investigated by this department,
and as & rale it proved that some other commaon insect had
been mistsken for the brown-tail moth, and the reports were
therofore incorrect.  But on Apdl Gth, 1910, the following
letter was received from Mr. Richard Barton of Thompson,
manager of the large place of Mr. Norman B, Ream

Dear 5tri—1 am mailing to you onder separate cover in a box somi
coterpillars’ nests found newr the bighway on o pear trec by one ol
My H. L. Frost's men, who wis doing some proning in this willage
He thonglt it was s brewnsinil, and so 1 fook them snd earefully
eynanidid them peal sent them o you {or Identification, 1 really hiops
that they are fiob biown-tails, as we bove nat vet heen tronbled with
thiem in this seetdon. Mewever, i you Bnd (hot ey see. 10 sou widll
kandly let me know al once | will see what 1 can do 1o have & sexrch
made in the village with & view 1o daniplag them osl
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It proved to be the brown-tail moth, and two as

sfants
Messrs. Walden and Clamplain

wiklesil |:|_|_'||_ sl and
huriled for pests and. found in all about & dosen. (& May
10th of that year they sprayed with lead wrsenate nll trecs from

which the nests were cut,

F Fanr tree nt Putonm stripped by brown-tail coterpllinrs
Fhato, [une 18, 1910, )
(VI IR ET) -:Ilrl‘|||'|:|r- were [oand in Putnais |._|' K [aldin
II 1 "I.'l\.'ll'l. H.I'IIJ. .'IJ:.l!'.Lilll\. ] I rolessor Ly, ]i "_a'||;|-\.. i, . ot

the Agricultural College, Storrs, who sent them to this office

Me, Walden visited Putnam and Mr. l_lsl-_;..;,..;u_'l showed him the

trees, some of which were nearly defaliagted {See higure £

[he fo lowing winter, Federal scouis, wh

were ooking
for gypsy moth eoggs, ceported that brown-tail nesi
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rather abundant on raie trees in the yands of Putnam and
that they observed them also in Thompson and Pomirer,

Consequently earfy in 1911, a gang of men under Mr,
Donald J. Caffrey, scouted that section of the state for the
purpose of destroying the nests and learning the extent of the
infestation. Five towns were found infested. A total of 7,133
nests being destroyed, 112 in Thompeon, %37 in Woodstork,
5.98% in Putnam, 87 in Pomiret and o in Killingly.

In this work only the open country was examined, and the
negts removed from orchard and roadside trees snd from the
borders of the woodland within reach. To examine the whole
forest ares and to remove pests from the tall oals would
require a sum of money greatly in excess of our appropriation,
and wak therelore impracticabile,

In September 1911 a colored placard 11 x 14 inches in size
and giving llustrations of the brown-tail moth and mforma-
tion regarding it, was issued as a special bulletin of the Station,
A copy was sent to ench library, grange hall, post office and
rall Pl -Inh'rmlin. Connecticut, nnd to all echools desiring it

The following winter 1911-1912, the territory was again
pearched and a total of 3084 nests were found i nine 1owns
as follows: Thompson, 966 ; Woodstock, 659 Putnam, 1,200,
{against 5,082 the previous year) ; Pomirel, B2; Killingly, 27;
Brooklyn, 35; Sterling, 1 ; Plainfield, 13; and Smfford, 1. In
May, 1912, caterpillars were found in Norwich by Mr. J. E
Fanning. Mr. Caffrey visited the place and found that only
o comparatively small aren between two streets seemed to be
infested, and had all the trees in that arca spraved with
pakson,

Im 1912-13, & nest was received from West Hartfond, and
the scouls examined many fowns beside those previously
known to be infested. A total of 20 towns were found infest-
eil and 7,592 nests were destroved.  On account of the infes-
ttton the Federal Horticultural Board esmblished, August
1st, 1913, a quarantine. No nursery stock ean be shipped out of
the infested aren which has not first been examined before
being packed, and certified by a Federal inspector. This quar-
antine will probably be extended from time to time, to corre-
spond with the territory infested by the brown-tail moth,
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The location of these towns and the quarattine line are
shown Ly the shaded area on the map in figure 3.

At the present writing the scouts are at work and they have
found nests in Granby, Columbia, Lebanan, Colchester, Led-
yard, Groton, New London, Waterford, East Lyme, Cld [yme
and Saybrook, Other towns ot shaded on the map will

probabily be found infested. Nesis have recently been fownd
ont Fishers Ialand,

Fri. 8. Map abowing quarnotios lne snd distristion of brown-tal]
malh in Connectlent fn 1913,

Ixjuny 1o VeGETATION,

The brown-tail caterpillars injure trees by devouring their
leaves. When caterplllars are abundant trees are often
stripped, thus weakening them and eausing cansideralie injury.
At present in Connecticut, outside of the frmt trees, Tittle
injury has been done, but in Massachusetts and New Hamp-
shire the infestation is greater and much injury has resulted,
In Europe, also, repeated attacks have either killed the foreal
trece or greatly reduced their vitality so that they are often
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attacked and killed by borers. Many fruit trees in Eastern
Muossachuseits have been killed by the esterpillars.

Foob PLANTS

Femald and Kirkland gave a list* of about eighty species
of trees and plants on which the caterpillars are known 10 feei.
The pear is the first prefesence of the coterpiflars, followed
by the apple and the stone fruits. Chaks, maples and elms are
perhaps the chief kinds of shade and forest trees liable to be
injured. As the gvpsy caterpillars feed upon over six hun-
dred Hiferent kinds of plants, it will be seen that the brown-
tall is much more limited in vegard 10 its food plants, Pear,
apple aml oak trees are stripped by the hrown-tail caterpillars.

Conifers are not atticked but the caterplllars will feed upon
most of the deciduous trees as well as many shurbs, vines
and herbs, of their favorte (ood i leking.

Diasger 1o Heartw,

The hairs of the caterpillars are barbed and brittle, and
break off easily. When they come in contact with the human
skin, they cause mn irritation or msh which s quite scrious
with certain persons. The worst forms of rash are caused
by actual contact with the caterpillars, but the broken hairs
which blow about will cnuse the milder forms. The matter
has been careflully studied by Dr. E, E. Tyzeer**® of the Har-
vard Medical School, who finds in these hairs a definite polson-
ous principle which canses certain changes in the blood. The
long hairs do not seem io possess this quality, but the short
barhed hairs of the red dorsal tubercles are the ones chiefly
responsible, though similar hairs ocewr with the long ones on
vatious portions of the caterpillar, and on the posterior ex-
tremity of the body of the adult. In making the cocoon the
hairs are rubbed from the caterpillar and woven into the new
structure, and those from the adult female are worked into
the formation of the egg-mass, #o that either cocoon or egg-
mass may produce the rash, Such hairs are doubtless cast

e I'Irn'nn?:ﬂ.'l mulrm--. Baanl of Agrlealwre, p, 87, 1900,

#5%ecemd Annual Report of the Superimtendent for Suppressing the
Gypey and Brown-Tail Moths, p, 15, 1HE
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with the skin when the caverpillars molt, and are often pubbed
of biroken off from  their bodies and blawn about, and mmmg
m coniact with the slkan of human Leings cause the brown-iail

rakl.

Fig 4,
Mnss., 1910, (Afier Borgess, Buareau of
Pejet, of Agrletnltiire

Bt pole, Lowell,
imalegy, 17, 3

As n remedy {or this rash Kirklond recommends the {allow-
ing, which should be well shaken together and  rubbed
thoroughly upon the affecied parts 3

Carbalic acld LS drachm
Ank oxide . ...civenvesvecs B opaHes
Lime water ... 8 nunces
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MEax® oF SPREAD,

It 15 chiefly in the adult stages that the brown-tail moth
spresds to infest new territory. The moths emerge during
the first half of July and both sexes fiy and are attracted to
lghes, They may often be geen during the day at rest on
electric light and trolley poles in infested towns and cities,
as shown In fgure 4. A gale at this time, carries large num- -
bers of moths with it and if blowing towards uninfested ter-
ritory, the pest will spread several miles In a season, Moths
are also attracted by the lights in vehicles, railway coaches and
trolley cars and are often earried long distances, and no doubt
new infestations are started in this manner, Thus from
July 4th e July 18th, 1912, when the maths were flying, Mr,
D. M. Rogers, who was then in charge of the Federal work
in Massachusetts, stationed two men st Potnam, Conn., to
expmine all trains headed westward or southward, to remove
the adult brown-tall moths, and 75 moths in trains and sreund
the statton were destroved.

Caterpillars in their winter nedts may be transporied on
nursery slock, or in the waste often used as paclking material,
in an infested region.  In fact the frst nests found in Connect-
fewt came on [ruit tree seedlings imported in 1909 from a
French nursery, From this stock 52 nests containing living
caterpillars were taken, and the following year 14 more nests
were found, Had it not been for this inspection the pest
might have beeome establizhed around thess nurseres, one
of which was in the southwest corner of the state, and some
of the stock might have been shipped elsewhere, perhaps to
athar slales,

The young caterpillars, like gvpsy caterpillars, canker worms
and many other larvie, spin down upon cars and vehicles or
any object passing beneath the trees and may thus be carried.
Nearly full grown caterpillars, especially in o badly infested
center, often sirip ther trees and crawl about for food. If
they crawl upon a trolley car or other vehicle they might easily
be carried some distance.

It is certain, however, that most of the spread @8 due to the
fiight of the moths.
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Lire Hosvouy axn TFlanirs.

The parvally grown, though yet small caterpillars pass the
winter in silken wels or nests at the ends 6f the twigs, These
nests are compossd of leaves and silk, are from two o four
inchea long, and are shown o fgares 5, amd 6, They Arst
occur on pear, apple and wild cheery trees, and if very abun-
dant in the locality attick also oaks and most other declduous
trees, There are no other nests that need be mistaken for

)

F, 5, Winter nests on pear tree

these, though many Fromethea cocoons {see hgore 7} are sent
to this office with the ides that it la the nest of the brown-tail
moth.

O the approach of the warm days in April the calerpillars
emerge and begin to feed upon the opening buds,  They maolt
ihree, and sometimes four times, becoming full grown albout
the middle of June, when they are from one and one-fourth
to one and one-lialf inches long, and appear as in figure 8,
Each then draws together a few leaves, fastening them with
silk threads, and pupates within them, 1t is common to find



i, Winter mest= ont (rodt o pear thee 0 Hortford | conter nest
shiowe 0ld egp-moas on leaf, Nitiral slze
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tliree, [our or more pupee i & bemeh of leaves, When abun-
dant the eaterpillars will alsp transform under fence rails
rublish and other protected places,

The cocoon stage ks {rom fifteen to twenty days and then
the moths appenr, usually during the first half of July. As
& rule they emerge late in the afternoon and are ready to fty
the Grst might, DBoth sexes -I'i:u' and are strongly ativacted by
lights, Figure 4 shows the moths at rest on an electric light

Fia, 7 Cooanin «Ff Prometlsis molh M alurnl slas

pole in Malden, Mass. The moths begin at once to luy eggs
which are usually foesd in i-"|i'l|'|ﬂ'i1t‘l’| reddish<brown masses
contiining from 200 o 400 epps éach, on' the underside of a
lend and shown i Ggure 9. The white Temales may often
be seen with folded wings laving the eggs as in figure 10, The
egg-masses vary greatly in osize and shape but are usnally
from half w three-fourths of an inch long and perhaps one-
fourth of an inch birniad.



DmscuarTion, 1§

MNearly three weeks later, or about the first of August, the
egpes hateh and the voung caterpillars at first feed on the surfnee
of the leaf bearing the egg-cluster causing it to torn brown
as if scorched. Later they go to other leaves for food and
when five days old they molt. Early in September they begin
to make the web or nest in which they are to spend the winter,
Thiz is made by drawing together some ofd leaves, usually 'in_-
cluding that bearing the old egg-mass, which sometimes shows
on the putside as in figure 6,  These leaves are fastened to the
twig by encasing their petioles with woven silk which is woven
also around the twig so that it cannot be torn away. Muchsilk
is used in the construction of the nest which is wsually ot or
near the end of the season's growth, The nests vary greatly,
however, in skze and shape depending vpon their location and
the materials available. Probably all caterpillars hatching
from the same egg-mass wsually go mto the same winter nest,
but where the insect is abundant and there are five egg-clust-
ers on a single leaf as the writer saw in New Hampshire, it
geems as i they must get somewhat mixed, Possbly in such
cnses several colonies unite in the nest, and this may account
for the unusually large nests occasionally found, The cater-
pillars feed for a time, after making the nest, going into it
when not feeding, but on the approach of eold weather they
erowid into it one hundred or more in & nest and close the open-
ing, remaining there until spring,

DESCRIFTION.

Egg. The eggs are spherical, yellow in color and are
laid on the under surface of a leaf in elomgated clusters from
hall ta thres-fourths of an inch long, and about one-fourth of
an inch thick, Such an egg cluster contains from 200 to 400
eggs which are covered with the reddish-brown hairs {rom the
body of the math, Egg-masses are shown in figure 9. Eggs
are deposited during the first half of July and hatch in about
three weeks or early in Asggust,

Caterpillar. The fully grown caterpillar is reddish-
brown in color, the body being dark brown splashed with
light brown and bearing light brown hairs. Beginning with
the fourth segment each segment bears o pair of white tuits,
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one on each sile. These show both domsally and luterally, and
from sbove appear as two broken white stripes, They disap-
pear, however, in rubbed specimens, the white hairs breaking
off readily, On each of the ninth and tenth sepments there
is @ small coral red tubercle bearing podsomons hairs.  Length

(1]

Fig, 8, Nrownall oaterplilars, Naveal slee

Fra. &, Kgg-mass on lesf. Xotorsl s

o and one-quarter 1o one and one-half inches,  The ralers
pillar stage lasts from August, when the egps hateh, until the
larva becames full grown about the middle of the following
June. Duwring this time it molts three, and sometimes four,
fimes, The caterpillars are shown in Ggure 8,
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Winter Mest, The nest s consiracied by the cabes-
pillars when they are abiout one-fourth of an inch Jong, useally
in the monih of September. Cne or more terminal lenves
are folded and faztencd 1o the end of the twig with gray silk
which also forms the greater pirt of the tesue of the nest.  Ti
18 very strong and cannot readily e torm. The old cme-maiss
often shows on the outside of the nest.  Though usually from
twio to faiar inches long the nests vary greatly in sire and 5.|'|.'||,':||:_
and are freguently reduced to almost nothing, or are somewhat
larger than the slze given abave, probably due @ several colo-

-

Fig, 10, PFasals lay Ing W, IFaG. 11 Cisphicipn af Bresw-1adl
slightly enlorged, miptlea,  Matiral sioe

mcs uniting in the same nesl, Nests are shown in figures 5

arid 0,

Cocoon. The pupe ace generally clustered topether m
folded leaves amd fastened with loose silk, as shown in Ogure
11, The naked pupa is about balf an inch long, and less than
hali as broad, tapering abruplly toward the wil.  Color, dark
brown, This sitnge lasts from fifteen to twenty doys, depeml-
g somiewhal upon the weather conditions

Moth. The adult is pure white with the end of the abdo-

men covered with reddish-brown haim, In the male there

I
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it a brown suffusion along the front margin of the underside
of the forewings and the antenne are more or less tinged with
brown, In size there is a vanation from an inch to an inch
and & half in wing-expanse, the females being lnrger than the
males and having thicker bodies. The males on the other
hond have larger antenme, The females are ofien seen with
folded wings layving cgegs as in figure 10, Both sexes are
shown in figure 12. The maoths Ay during the first half of July
and are attracted by lights

Fia, 12, Nrowas-al aeths, Natuml slee, Fenals st beil

NATIVE Panasimes anp Ornee Exesies

[t certaln moist seasons o sative  Fungos Ewtomap pilorn
{Ewmpusa) aulizas Relchardi attocks and kills many small
caterpillars in the nests and likewise the larger anes in r;|r|_-.'
summer, The latter die¢ on the trees or stones of bulldings
and walls and remain there for a time as in Ggure 13, This
disease killed milllions of the caterplllars m 1906 in Massscha-
sptta, aml occasionally since then it has aided in holding the
pest i ebeck. Upder favorable conditbons §t |s capahle of
killing sixty per cent. or more of the caterpillars. In o dry
spflaning, however, it kills few |'.|[-:':|"|-|:.n-._ aril ke other
r|:||.:4-u-i thaessee af :.-n--e:-'rc_ -'|rm= the most n:rr"::.:ri'.n: work
Hi h.-ll”.'. infester] centers where the |.'|I|'r|u||||r- iLre very lstimi=

dunt and are ceowded r-"-]_:r"lhl-r.
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o 4 :
v lew nalive insect parasites normally aitacking relnped

Epecics also attack the brown-tail moth but are not it tand

in Hivil Aiir] 1 ¥

i chocking b W ST ¥ the cuckood, feed upon th
Giterpailars, and many kinds of binds devour the moths, Fven
English sparrows wen = by M Boarkland to fesd T

e 1 B Put these native enemies warkmg together

are ot eliective an greatly reducing the pumbers of the nsects

k. 13,  Hrowg-tal cate plars killed b fungons discasas

IMPORT PARASITES,

Realizing the possibility of obtaming relief through the in
OTtalion of certain araEies which serve to | lel th Ly
and brown-tail moths in check i Europe and other couniries
where these pests occur, the officials in charge of suppres ng
o

these insects In Massachusetts, early sought the cooperation
of the Bureauw of Entomology  at Washington, in  secking

pitrasiies abroad and in introducing them into this countr
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Consequently, Dr. L, O, Howard, Chief of the Burean ul
Entomology, visited Euroge in 1905, and enlisted 1he aid of
many entomologists there in collecting amd sending material
to the laboratory in the infested section of Massachuseits.
Either Dr. Howard or an assistant traveled abroad on s
work each summer until 1910, and as a result thousands of
packages of parasitieed material were received from all the
countsies where the gypsy and brown-tail moths are found, The
parasites were renred and studied in enptivity and the primary
parasites separated from the secondary and hyperparasites.
Colonies were afterward liberated,

From the enormous mass of material collected and studied
two egg parnsites, Telenanns phofornarum Nees, and a species
of Trichagramma were colonized but seem to be unimportant
in comtrolling the beown-tall moth, From hibernating cater-
pillars four parasites Precomalus egregis Forst,, A panteler
lacteicolor Vier., Meteorus veesicolor Wesm,, and Zygobe-
thria midicela Towns, were renred, colonized, and have now
become firmly established in this country. The last named
species is a dipterous or two-winged fly of the family Tachins-
i, the other three belng fonr-winged fies of the ordes
Hymenoptera. Several Tachinid flies were found to attack
the larger caterpillars and one of them Cowipailura concinmnda
Meig., is now established and bids fair to he of some value,
Soma of these parasites have ool only withstood the New
England winters but have spread a considerabile distance from
the point where they were liberated.

Seversl predatory beetles were also inteoduced, and a large
specics Crlesoma rpeophanta Lion., promises to be of con-
siderable value,

This large-scale introduction of parasites is the mosl Hmpar=
tant experiment ever made, and is watched with interest by
entamologists all over the world,

In 1912, Mr. A. F, Burgess who now has charge of the
government moth work in New England, planted a colony
of Compsilura concimiafn at FPutnam, prnd i 1913 another
eolony at Iartford. This species has not yet heen recovered
in Connecticut. A pantefer lacteicolor, one of the most [l
ing of the hymenopierous parmsites was alsa planted in a colony
ni 1000 individuals at Putnam in 1912 by Mr, Burges. In
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1913 it was recovered from nests collected by Mr. Calfrey in
five towns, vie., Thempson, Woodsinck, Pomiret, Stafford and
Somara, the last named town probally recelving it from some
point in Massaclusetts where parasites were liberated, In 1913
additional colonies of A lacieicolor were planted in nine places
viz, Hartiord, Suffield, Mansfield, Hampton, Danielson, Plain-
field, Griswold, Norwich and Stonington. This parasite js
ghown in figure 14,

The parasites mentioned above can do no barm as they

Fog, 14, Apanicles hivieivolor, n profilalng fmported parasiie wiilek
hes bvwn browghe into Connectiosg, (After Howard and Fiske,
Bureau of Entomelogy, U, 8. Dape. of Agrledlture, )

attack only some forin of insect life, and they may prove a real
help in the control of the brown-tail moth pest.

CoxTaol Measupes,

As both male and female moths apre strong flicrs the spread
of the species cannot be prevented. An infestation cannat
be erndicated as in case of isolated eolanies of the EVPsyY moth.
By reducing its numbers to the minimim, however, we greatly
lessen the danger of jts rupid spread, as well as the amount
of damage which it may do by defoliating trees and by afflice-
ing people with brown-tail rash,
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As the adults are atteacted by lights it has been suggested
{hat by means of trap-lights, large numbers of moths might be
destroyed. Severnl careful tests have been imade with such
traps and though large numbers of moths were canght, a
large proportion of them were males,

Though we must practice control measures on our fruit
trees i the orchard and around the home, we must rely chief-
Iy on natural agencies to control it in the large wooded areas.
The principal control measures are removing the nests in
winter, and spraying the foliage in summer.

Resovine WixTER NESTE

Alfter the leaves have fallem the nests are consplenaous ot
the ends of the twigs as are shown in figures 5 and 6, and by

Fio. 15  ‘Tree priners for clipping off nests.

means of tree pruners can easily be clipped off and burned.
There are several forms of tree pruners on the market, three
of them being shown in figure 15, Each is mounted on a long
pole thus enabling one 1o reach the nests without climbing.
{ Som figure 16).  All orchard trees and all fruit trees aroumd
the buildings, as well as all deciduous trees along the highways
and around the cultivated fields and borders af the woodlands
should be examined during the winter months and the nesis
removed,

It is mot practieable to remove the nests from forests, us
they rannot be detecied on oak and beech trees which hald
thelr Jeaves through the winter, Even if they could be seen
ihe nests are out of reach without climbing, and the cost of
this is prohibitive,
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If the ground is covered with snow, it is easier to find the
neils after they have fallen 1o the ground. A SICOMOE paper
bag makes a guod receptucle in which to carry the nests pnd
on  reaching the house the bag and contents should be pat

Fog, 6, Woerlemet cutling off bvowi-tall nests: ihis res In Hurefard
bore 23 nests

into the furnace or stove where there = a hot fire. 16 the
neits are dllowed fo remain in a warimn place the cuterpillars
will emerge and crawl about,
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Srravig,

It is not easy to control the brown-tail moth by spraving
in enrly summer because the caterpillars often devour the
young leaves as fast as they unfold, and there is no leaf-sur-
fnce to poison, If the foliage & thoroughly sprayed about
Aupust lst, the young caterpillars will be killed as eoon as
they begin to feed on the lenves, This is perfectly fensible
on trees nob fruiting ; where the Ffruit has been gathered ecarly;
or wheree it will not be harvested wntil Oetoaber, as with winter
varieties of apples and pears.  One should be careful, however,
about spraying the fruit which will ripen o few days later.

The best podson for spraying 15 lead arsenate, which may
be used at the rate of three pounds of the paste form to a
barrel. If the dry powder i3 vsed. only hall a3 much i
needed.

Local or Comyusity ErFFaet.

O pecount of the rash, the brown-tail moth s perhaps a
greater pest than on account of its damage to vegetation, As
the moths are atiracted by lights, they gather in villages amd
cities, and around the homes in the country. In thickly set-
tled communities it avalls lide {or one resident io praclice
control measures if his neighbors do not.  Community effort
is, therefore necessury in order to achieve the best resulis,
Though in every locality there are individuals who will keep
their own trees free from pests, there are alio athers who,
unless compelled to, will do nothing about it. State faws in
New Hampshire and Massachusetis require that each property
owner, before o certain time, remove the winter nests from all
trees on his grounds. I be fails to do this, the lown or city
authorities must do so, and the cost becomes a tax which is
eolleciod from the property. In like manner all municipal
authorities must remove the nests from all city, or lown,
proporly, parks amd along the public highways, Likewise
if this is not done by & certain fxed date the state authorities
may order it done at the expense of that city or town,

Licispation Nuened i CoNKECTICUT,

Notwithstanding the control work which haz already been
dosie in Conneécticut by this depariment, the pest will continue
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to apread and will gradually cover the entire siate. Mearly
ane-third is now infested. This scouting and removing of
nests cannol be continued over the entire area; the appropr
ation is insufficient. Even wore it adeguate for the purpose,
it probably would not be advisable. The owner should give
some attention to the care of his own property, Hence, il
will probably be necessary in the near future lo pass laws sim-
{lar to those in Massachusetts and New Hampshire requiring
cities, towns and individuals to remove the brown-tail nests
from the trees and shrubs on the land owned and controlled
by them.

SUMMARY .

DISTRIBUTHYS, The brown-tail moth was probably mitro-
duoed accldentally on nursery stock at Somerville, Mas,, more
than twenty years ago; it was brought to the artention of ento-
mologlets in IK7. 1t has long been known as o pest in Europe
whiers it causes much domage to fruit, shade and forest trees, I
alsn pecurs i Waestorn Asts and in Northern Afries.

The insect has sprasd toward the sorth and east mvach faster
than townrd the south and west, probably going in the direction
of the prevailing winds, 1t now covers u part of Nove Scotin g
Bouthern Maine: nearly the whole of New Hampshire; almigst
tha entlre sastern half of Yermont all but the extreme Western
portion of Mossachuseits; all of Rhode lsland; and the north-
eastern porition (about ono=third] of Conmecticut. It was first
discoversd In Conpeetbeut (n April, 1910 within u few yesrs it
will probvably extend all over the state.

AMAGE, The caterpllars fesd upon many kinds of irevs and
injure them, but seem to prefer fruit rees. Oak, maple and elm
are neEl siiscked,

The hairs of the caterpillers breik off and blow about; on
coming ia contace with the human skin they causs = rasly or
irritation sccompanied by intense jiching, which ls very serious
with some persens.

LIFE CYCLE. The eggs we lakl on the onder side of 8 ca
il Tieat il of July, in masses containing from 200 (o 1M cgs.
They hatch inside of three weeks or eurly in August and thi
young caterpillars skeletonize the leaves from the upper aide,
making thelr nest liv Sepiember at the tips of the twigs, They
fiwe in this nest through the winter, smerge and fead on the mew
leaves In the speing, becoming full-grown shout the mbildle of
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Juna, They then transform to pupe in the folded léenves and
friom fifteen to tweniy davs loter the moths sppear. Both sexes
wre white with brown haeirs at the end of the abdomen; they fly
i nbght amnd swarm arcund electrke lights, The moths have =
wing-expanse varying from one to one and oneshalf Inches.

SATURAL ENEMIES. A langus in moist sexsons kills many
cuterplllars.  Some kinds of birds devour them and many kinds
aut ihe moihs, Many parasites have beon imported into Moses-
chisetts;, from Eorope and other countries, and some of them
linve become eataldished, Colonies of two of the most promising
have been brooght into Connecticut ) one of them has been
plamtad in won differont towns and hos been recovered savaeral
miles from the point where libernted.

CONTROL MEASURES. Cutting off amd burning the oests in
winter; nnd spraying the folisge in August with lesd arsenate, are
the best methods of control on frmin reas. This cannot be donae
I the foresi,

Community effort, especially In towns and citles, is essential,
and probably lass shindlae o tsose o loree In Misssclinsetis wiad
Mew Hampshire reguiring property owners, and city and town
afficlsls to remove pnests from ihe land under thelr contral, will
soon be nesded In Connectiowt.



