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CICuLAR N >. 145.

united States department of Agriculture,

BUREAU O1 ENTOMOLOGY

L. O. HOWARD, Entomologist and Chief of Hureau.
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iI. ('. II. ( 'TrivN I . rI . I". I. #NS . ,

in1 f'h/v1ig of TIruck ('rol 1and0 more I' eleel s10I/ ver0 to nresigerions01.v

IllFE(FNT IUlRY .AND 11ETHOD11 OF" .VITTAlK.

Th hiring the lear l111 the lea f-rolling n:terpillir of t'/pod/s
et/diuoi ('ranl. attracted conmiderable attenition1 from1 its :1n nane in

ilost 4f the p'uIblic park- in (11 th i1t1 rit 4f (' lumbin I . an1d I at We-t
(ar . P:.: NkIr ,. \'a.: We't laleighi. N. ('.: lcinpIipI. Tenun.:

('lintl.n. .11i .: Itirmlincrlums. .Ala.: x11l ()rlan11In. Fla. IIn earlier1

Year, it h1:r ranagred tiehis of 1"nn1a: ill 1portio n- of South (':Iroln
an(! Aloh11on.

In1 Septemlier. 101)1. a lot of -peinwi-. 1a- reckeil fromii Nr.
L. II. lRend. Frulitelat1. .\laI.. who1 wrote that thoul'and-, (of the rater-

pillar vere in the tielI- aul that h1a(-pickinL Ia- out of the
quest ion. .\ll bronze variety ies of canna were ininredl. iIcludilin S

or 10 varie'ties- \1m/4ng th~o.( u1let attackedl werte 11i-i ilppi. AIIlt

11lune. Explorateur ('rnmpb1ell. and Italia. .\ fewi"1.reen varietie-
w ere -uiieVh iat affected. but as a rule \\re'Ii' -vr: ly1iIV toui.ched. oh-
vinoll'y owill to their thicker and toilLnher leave,. The teripillar

AV:IS observeil at work only at ni hlt . The Same year the .lwcili w'a-

h-.erveal -omiethat :I)IInd:Iantlv at n:utonl IRuo e. Ll.. by Prof. .\. L.
Quiiaintanuie. an11 , parin:gIy at New Oranl'. La.. by Prof. E. S. G.
Titil. Altholi 1 oliv a few ill'eilllt'- of -e1ere injury are 10ited.

t he**C are tli-s mere V representative, of 11:111v which were not

reported.
.\uu,t 27. 101). the writer ohervceh coni-blerable injury by thi.

caterpillar to m1any1. Of the I ect orative c:imu =rowiln on the _rolull-
of the Department of Agriculture at Wahington. I). C.. and :Ifter-

1
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x:unrds noted -imilar iiiirY in several of the smaller public parks
of this city. llow\ ing that the attack was not local. although more
-vere on the deparitumment grounds, which had attracted the but-

. r

ulnna l(atf - r ller
( Calpodets clhfiff., I:
Full - grmuwn1:ry1.
\hout one-third n-

Invrfd. (O~ricinatl.)

terflies from afar, doubtless owing to the much
l a rger parkage. Caterpillars kept under observa-
tion had "spun up" for pupation by September
1u nut at this time there were still nany Voung1r
Iarve present in garden plats. and there was
evidence that they had been at work at least as
late as the middle of Auguot, while the age of the

larva indicated that the butterflies hat appeared

to Iay their eg-s late in .July. but evidently not
earlier. The cause of this inva-ion was appar-
ently that the summer of 1903 was an unusually
hot one. IHeat favors an increase of insects of

this type. P'reva iling -outherly wind-, however.
were probably more potent factors inl causing

this miration from the Gulf region northward,
since the summer of 1006 was -till warmer.

but with much
,Treater humiid-

ity, and under

these condi-

tions only one

pupa was found
dilIlg that en-
f ire Ye r.

The attenltin of the Wli ter was

attracted to injury by this spe-
ries by the baree irre"Iular areas
which were cut away from the
umarins of the canna leaves. It
was then not icedi that the larva

fig. 1) begins operations by cut-

ting a small, more or less oblong
trip about one-half inch lo1g

from the edge of a leaf and fold-
inIlg it neatly over on the lower sur-
face. (See figr. 2.) Within this
11lap). Avhmiclm is rica ilv flat, time 1. .- cann:I si olwin. It loft, injury

by an older larva of the Inrger canna
lrval lis colCeld. teedig- leaf-roller. (Original.l

above and below its retreat. As
it increases its growth the larva muake- lar-e incisions in the leaf's

ige. with a correspondingly large flap (tig. 3). It is not until the
lIva is considerably larger that it forms large tubular retreats. (See
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lir. l.) Iurely : larva fald- n portion of the lower -bile of ala l':
o\ef t he l pl j t if aitfe. hit-1  ope:ititll Illty viulf Ill (itler alif llereit coll-

<Iitions in other l( alitie,.
The ftll0mitll Veli., P)0), this j)tt) 11:11110 ller the )Aervail ll

of \I1. II. N1. 1;1--el. at ( )rlatilo. Fla., on .\igu.st _1. .\t thi time
lit1 fohiltl all -(:" in 1r1 :'';t 1i1i1it:1110e oil (111ilit, the leal of whilici

H\etre being cut to I1eet.. MIIly plaits were stripped of 1t;1E\'. dowili
to the sulitivib.

. '1 4IM'l .\11. I N 1-.4 0. h 11.1.1 I ( fI Vi' rlta 1'I.

'111is specie, a il it illj)lie, h ) a1e been k 1own for litlui ye:f,
yet 0lV (11 t'olli)eh1eive all Of 1 it ha, to 0111 kinloltuIire,
:appeired Ill ilv' Hork (I1

00o01111 e1t1loloYiI .' :11 -
though the i t.1t't i1 it- \ifl-

011, ,tllires W\'l, th-c11 )P t11
detail I IDr. S. 11. Scudhler

in his But terli'thl of the
I te I r in tetI ate-. 1111

Ca11ada. The ent i1re a -

pearance of the in Iect front .
the larval starre to the adlilt
i- indiative of its tropical

o1rg n.0m 11 it i-s sti1 ll ne-
what rettriteal to the Smith.
There is a p)O-.-ibilityv. ho\\-
ever. that it 1111y grutltMallv
extend it, present <li tribii-
tion if it cal obtain a foot-
ill i ll g 11ee hIoilses 11 lel't

('a mnuns Ire grown. --

lTirin, 1911, at Wa-.h-
Ilirtoll. 1). C., the writlel'

Inni.
obta iled atiil sci11me1lth of

10ll1-li) leave, of can11t, -oile colittailli 1ilt).1 ai larv;tfI. N(vcil-
her 1; and later. November >. after a fro-t of " l- F.. 1 live pipa.
1 deadl larva. a itl 2 dead pipi Wwere foid. TI II material Wa

placed Illidet the sailvl conldit ion1 a. thmo10e litler wh'ili it Wt0l1
have relmitl where folllnt-tliat I.111 the 411p1 bit none hatd t traL-
torilled to bitt ertlie; Ipl to olenlr 22. limng11 (Mttite ('mii'ltsivel\v

that this material. l11al Wa1- t1u- ca Vnll handled \ . wo1tli natilrally
hlive dled tills th( e 411.11llll1-(111411,. 111 1he palrks. 11he thl c10('l111:1
were 1ut. th1 lillniat it' to r1e, 11 lave, were 11 ' ft ft i a dIa t' two

I lta .:.4. ilur. Ent. 1. I . twI pt. .\ r.. i. .: --. ."*. 1 1 Init:I tr im bl*i : Irt I. t. '-- n
Inenrporated in th pi.'tr'en' " init lar.

2 V.. It. pp. 1 7.T-17.TT. 1 940.
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.1l afterwards presulably taken away where ther would not have
I hl an opportunity to transform any More than they would have had
muder the conditions previously mentioned. Several days later.
\ovember 27. only one living pupa was found, and this evidenced
say little likelihood of ever recovering from the cold, showing con-
IIinvely that the species, niile-s it happens to find some unusually

not1 place for hibiernation, is "killed out " by the severe frosts of
Iract aielly every winter. These conditions may even exist farther

-outhward than the
District of Cohunbia.

iweever severe fross
y die ecirotititered.

d 
DESCRIPTIVE.

T/w T1 ttffly. -The

parent of this sinu inar
leaf-roller is a butterfly
belongin- to the sub-
family Pamphilime of
the family IIesperiide,
or skippers. It is one
of the larger skippers.
with a wing expanse of
between 1 and 11 inche-.
The head i very broad.
with large eyes. and the

body is thick and heavy.
The upper surface of
the head. thorax, and a
port ion of the abdomen
i, thickly covered with
long olive hairs. The

wings are dark brown.
Fr.;. 4.-Section of eanna leaf, showing edge rolled over

1nd fastened b yl bra of the IrPer canna leaf-roller. with white semlitfalls-
Folded section taken the last of Otober, showin- parelit spots. arranged
larger size than in summer. i Original. . .

as in fiYur, (G, W 11ich

tl'o shliws the location of the masses of vellowi-lh hair. the contour
of the wmgings, and the structure of the antenna. The lower surface

of the wing is much paler brown, or fulvous, and more nearlyv
ni iforim in color. The head and body are still paler yellowi-h.

The adult is sometimes called the Brazilian skipper.
T/( cyU is illu treated bv cudler. It i- subhmni'-pherical in outline.
I- ieweld from the side, and has a convex base. while the surface is

:(TV irreiynlarly riticulatel.il ino-t cases >entagionally. The broade-t

I'111 L.\, l blu ( CANx \ 1 1.1.Al l: L .H



dlinaneter i, 1.2.5 mill.: heliht ab1)o11 0.' will. I' rll \'t ha Imn t twei 'r.

by the writer, and tihe color does nlot appear to have beenl deignat

Th , lirw , or caterpillar, is quite rclarkalde hee a-e of its sell

tranllsttency. Its surface is 1itho t hair. all41 the gellel'll co 0(1t

tuooterately" pale green. w\ith a:rk-orange s ilriangnhllar hal 11 h \li.

I, tmarked by a fronltal - Ibtriislugrul:t ,peave. The thornaeit- e1 _usel

are retnlia 1 t e(a-

(ens0111 mlit lil11"O

less tinged with
Orailge. at 1e1-t

11 Jlre:Ofr\d ci -
lii ll ll. 10e r0-

II ainder of tihe
hotly H s led

traI-pareilt. pIr'-

the tnasa iew anf

lielVOUs sV~teil1 e-
neatil the -kinl, as

illu-tratetl in fir-
urs1 and G, b,.

'lhe lengtl of tLe
LIr*n. When full

grwn iIaot1

inches. but w\henl

fully extended it
reacle 2 1 inchIe-.

The 1ar) p a i
nearly as triking
as is the lary:1. It
is of similar pale
greeni h color and
of the appearance
sio\\ n in figure 6,

<Id. The head is
prolonged into a

citr\al prove s. anl
the tongul e extender s t. -- \\.k f l.,rrr conn.i I i "I .

rat tront from which the Inrva feeds. nt Ieft. anme. showing
Ill 11~al1C tl'a *lt pupn, within i~riginmit

line considerablyhn
heroItl the prolonged ana1 tiuibercle. 11Without the projection- it i,

11(arly as lone as the iunextended Iarva.

IT1'1:11 ITION.

Sentlder states that the prIincipal ranee of this species is from 'en-

tral .1ieriea to the northern lplart- of til South Aierican ('oltinent,
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* Ihough it inhabits also the extreme Southern states of our Union.
o far as can be learned it is knowII to exist permanently only in

the Gmlf States. South Carolina. and Porto Rico in our domains. It
also inhabits Cuba and Jainica, however, and in South America
nccurs as far south as Argentina, where it was years ago reported to
hi common by Burmeister.

In an earlier article on this species (loc. cit.), Scudder's dictum was
Illowed and the mentioned occurrence of this species at Bay Ridge,

Lng Island, and at New York City were considered as merely tran-
itorv. It is evident that such infestations may occur inl the North
wheneverr conditions favor the northward fliglit of the butterfly.

These conditions have beens mentioned. It is hardly probable that
the insect niiccessfilly overwinters in the District of Columbia or

ti

o

o 
rl,

i

11e C d1 a
1'1, . ( - The larger canna leaf-roller (Ialped<x clhliiux): u, lItatterfly; , partly grown

larva : c, Incpa, front view; d, Iula, side view. 1:i a aLl. (Original.)

Inorthiward. but that it flies in a northerly direct ion whenever there

are favorable conditions for such a flight. Careful search was made
Iv the writer in the parks of New York City in September and Octo-

her of 1911. as also throughout Long Island to Rtiverhead. hlut there

Was no evidence what evr of the presence of this species in the State

of New York that year.

EAlIEl .\('CO NTS OF IN. InlY.

Ii the records of the IUireau of Entomology we have accounts of
injuries and of other observations on1 this pecies. as follows: June

laNI. we received from Dr. J. II. Mellichanip, Bluffton. S. C.. a report
that the Irva had utterly de troyed some luxuriant plants of (a nna

fi(,,-/a iin hig ardeni. August ). 19S7, we received from Mr. A. L.

Townsend. Bay Ridge. Lon!' Island. report that the specie <did muich

4
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THE 1 LA ERi AN A LEA.FA-l)LLI'.

Light of the butterfly in fair Weather is after sundmin. Miss Ilelen
Il I- h-ribhe- its motion as very rapid.

VARIETIES OF (ANNA MOST AFFECTED.

Th1 (ue.t i on as to whether dark varieties of caia are more
Ih ted by this species than are grreen ones remain- for further in-

1e.'tigation. In the District of Columbia the green-foliage varieties
which have coie under the writers observations are considerably

more affected than the darker ones.
When. however, the insect becomes
very abundant it attacks all va-
rieties. One correspondent, men-
tioned on the introductory page,
has stated of the occurrence of
this species in the Gulf region that
it affects more particularly the
dark varieties. A leaf showing
evere in jury by this species of

leaf-roller is illustrated in figure

i. and a bed of cannas showinOW
similar injury is shown in figure S'.

NATURAL ENEMIES.

In spite of rears of experience
with this species, neither Mr. Ru--
sell nor the writer has been able
to observe any form of disease.
but _Mr. E. G. Smyth. when work-
ing under the writers direction at
Diamond Springs. Va.. observed
two larnae killed by disease Octo-
her S. 1900.

During October, 1907, Mr. Rus-

F;. 7.- enniin f. si owin_ advanced sell found at Orlando. Fla., quite
injury by ir:, of t!i.. :iir (anna a number of ega parasites. Octo-
lt-rllier. 1(Ori-inal.,

her 12 he found a canna leaf on
which were 33 eggs of this species. : unhatched. and 2 hatched larne;
?G of these eggs had given out parasites through a very minute hole
in the side. October 16. 4 unmatched eggs were placed in one vial
and 10 in another vial. November 1. while away, the egg hatched
<.ut 20 minute parasites.' Penta(rtIhron min utein Riley. as identified

SY Mir. A. A. Girault. In the other vial one larva hatched: the rest
lraVe forth many iiinute parasites of the same specie- and one large
unidentified parasite." These observations, although few in number.
Ahow a high percentage of egg parasiti-n.

' Chittn. \n. 2pot 1 2Chittn. No. 209""
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In-le ro lledl-over Ima:rg II- ofl th1e leave\l- I .I . .I .Ili i"n l. I

I u 1 r~illar can after .time iery iredl.il deteted whIril' the I:11'.t

ar'e Gtill -mini. (se fi,,. ".) LatIe~r laIrge hoe \ll %II :Ile ar and ti1t
1,oll-up leave, will be lmre Irom inenlt 11nle--- ,mithin., 1, Ilain

in check the ptst. Thle dark: excremernt will be found b tlltd

intoe ll( leaves and w% Ill .l-11 serve to inalieut1e thle Inre-en1ce o f til
luIria. and after olwening anly of these rolled1-m\er leave, thle insect

\\ill usuallyv be found therein, or trace- (of it, former pre once. .\ll

tof thie e fact,, together w ith the large ,ize of the inuset it-elf. I1"l I
(l cot0 ) 10 \ 1 :110 11101 m'k . 11 1 1 Il k Ill 11:I- 11I0r -- Il I1 \ Il 1

f 1Il

tired a: L fai~ette ,i _iure. WAlhington. 1). ('.. in Ite July, 1911.
1nul on the Department of *\Aricultulre gro(unll, hy a neezing the

leave, within gloved handl-. In the funitier lotality tle in-ee- were
very ahunltiut: iin the latter they were So well citrolled byV h1:1and
uiethods a, ,carcel V to be noticed on the ian1 c(anina plants which
were grown.

The usIn:1I al renical,. s el. a- Paris green aml arsenate of leadl.
with or without liortleaux nixtire. can he used witho)lut any real
danger of poi oning. Their use i'- not alwav- le'-iralle. becale Iof

the pre-encie of chihlren. who are :allowt1e to roail into var-. which
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are not protected by grates: but this i not the case with our public

pa irks. where the canna, grow iI great profi'ion and are sufficient lv
protected by frame, aid where wVarni ingr is alway given by the ofli-
eer. in charge to keep away from the growing plant. These arsen-
iuals nav be used with a knia psaek or otr ha nd sprayer iii ju-t about
the same uainler as advised against the Colorado potato beetle il
Bureau of lntonologyv Circular ST. a copy' of which miav he obtained
on application to the Department of Agriculture.

It (an not lh( too str alV emphasized thant whatever method is
used. wv-hether spraiyinY or handl-picking, should he inuuurated early
in the -ea-o to prevent -eriou s nurJu1Y lnter on.

NorreI a \"ta f IN .rc/ue

W~V\5llOms. 1). ( .. /h <adu r .2!i. 1I//.

HIS PUBLICATION may be pro-
cured from the Superintendent (f

Documents, Government Printing Office
Washington, D. C., at 5 cents per copy

90(BENT

UNIVERSITY OF FLORIDA

3 1262 05252 3577

1 Ill: L.1HGEli CANNA LEAF-HOLLEH.
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