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r.1.NEltAL t'llAltAITfEliS'I'It'S. ,
The worst of the many destructive morneIle*s of elige and either

crucifers is the larva or caterpillar of a white hutterfly known to scienee'
as 1 Itula ( IPieris) ralt,

Linn. The' e terpiIlar,
called the imported cah-
hage wer, is altogether
too well known by far-
ers thiroulghoutt this counii-
try as we'll as5 ini the O ld
\\orl, andi the adlult in
sect, the imported cah-
bage buttertly, called also
the white or ral' butter-
tly. is a familiar object to

nearly everyone. It is

generally recognized that
the but tertly is the parent
of the " wanls."

This cabbage wormn is
velvety green in color,
much like the cabbage
on which it feeds ; and
the surface of the body.
if viewed through an or-
dinary hand lens, is seen
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Flu. 1- I- nia r.r at male butterfly ti n .'.,, u:: .4;

seen from shove. behowi i. egg as seen forn "i. ai'. Br aa in
natural position on enlhbare leaf : d. suspended vhrysulis-
a. r, d. slihtly enlarged; b. inere enlarged (ori ginanll

to he somewhat rough :land finely dotted with
small black spots. There is a faint yellow stripe down tlie nidtile of the
back and a row of yellow spots along each side in line with the spiracles
or breathing pores. It measures, when full-grown, abont an inch and a
fourth, presenting the appearance showi n in tigure' 1, c.
The buttelrtv has a wing expaQse of 41"arly two inches, and is white,

narked with black near the tips of the fore-wings, as shown at figure
1, it representing the female. In this sex there are two conspienous
blae'k spots on e'ach feoere-wving: the m1ale" (th:. 2) hIan eli ne. I th
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Sexes have a corresponding , smialilr black spot at the upper extremity of
the hind-wings. The boylv of the female is whitish ; that of the male
is usually darker above. The male is generally a little the smaller.
The under surfee oft4 the hind-wings are uniform satiny straw-yellow and

there are generally two black spots showing through, in both sexes.
The eggs are fusiformi. pale yellowish, and strongly ribbed (fig. 1, b).

They are large enough to be readily seen with the unaideal eye, and are
deposited singlyV, usually on the lower surface of the outer leaves of cab-
hage :andl other food plants.

When the caterpillar or " worm " becomes full grown it attaches itself

to a calnhhe leaf or other nearby object, fastens itself by means of a
strin--like girdle. and often within the same day transforms to a chrysa-

II

FI,. 2.-Importted cabbage butterth, uale, wings expanded, at left: wine

folie in natural re tine position at right-somewhat enlarged oriainali.

lis of the :1pperaice indilited it figure 1 (. d Thie chrysalis is of varia-

ble color, seeming to be influenced iii this respect by the object upon

which it is paced. The color thus varies from dirty gray to vellow,
green, anad dark gray. The length of the chrysalis is a little less than

three-fourths of an inch.
NATURE OF INJURY.

This cabbage w ri has been rightly termed the bane of the cabbage-
gr-rver, and the dread of every careful cook and housewife. It begins

wiork early in the season, and the principal damage is therefore usually

to yoiuig plants. After riddling the outer leaves, which continue after-

wVa rd attached to the stalk, it attacks the more tender inner leaves as

they fwinl. frequently secreting itself in the heads, which are made most

unsightly by its dark green excrement, and where it is difficult to rean

with insecticides. As a result, cabbages before being sent to mark

iust be careflly exHaiiled lfld the dailaged leaves plucked away: a f
before coking it is frequently necessary to tear the heads apart to see that

no disgusting vwm " is lurking within. Even after the dish is cooked
there is danger of an admixture of animal with the vegetable food. In

cool weather the caterpillar frequently feeds in free exposure on the

upper surface of the leaveS in the sunshine.



areas iln ('antalid, Nt'\\ Il;igLinl, ami .\c\ i nrk, it iil sie.it .lila_'

.\t St. Alins lain, Vt., ill that year it causleI the total ilesitructimiit

a criipi of 1,)1110 eabblat e plants. The wirults iaitle their tlilspifraltoc

athout the tirst of Septitiiher. :ni there were fronii IIi to1 .70 it .1 heatI

The Abbl l'ro:Ianhrit estitaiitee I the aitite year :a loss of $21tit.INH) ili t1

Victlity of (1liebe altiie. Oie farier ne' Nittdreal lost in a sityl,

-c:I-ttll over 12,1)N) 1ivils of iahlage. ih f1llloi tig ye:r, :icorIic 1

Mr. .\nliils, the entire crop of t itb:i!. ait I11141 tiitiIwer III S4ile' d:I' -

aholt New York ('ity. where the insects h:al :aple ard only the

letft* , was ( destroyed. Th 1 os L HWils estillnate's at11: f :t i 1 m fillm 1111

.\ni iiteretilnl featuirl ciiminitl with the cistal 1-hiti'lit of tis in'

II .\c1ieri : is tii' lfacticia extirl;i 1tii 11 at liast 1s a it'st. of til' so--c:

-itithern cabl1a4e hitittertly (Itfil 1 r oi jwIloIdire fcinisti. 1) i1 I1:11Nl e'.'.*

Ti1s is aciiiitt.lteal fo ill (I It lif tilt' earlIIr jitli ;i l f:il1 i f-l ot

I l i tp f ell spot'les, v11:1 Illyn I It t';Ite"rplll rs (41 4 Itt1 il ll , 41

hotst feeliiig places ani tre 1 iitit ti Icss l1:1r!' 4 '; I.

IlkliIN \NI> 1,T I 11 I

Thell imported l':hha;;e bulttedOlv y ws ititrfa

hapts half :1 centi ry iefotre the ilatc ft. lr senlt 11ll mgi. 1I \it i lI -l

reco' izi le fr l itt a c:ptiure :it 4i elile e . (':Illi .i . ini I 1 1). It 11;t II

al :il1 seeii tilitil two years aitct, il th' sale i locality . V' r sevyl'

years after this it was observich at Inite'rvals ill oth1r I'" irtialls 4if I';Illtdi

In 1PSG- its first appearnin t i l ti Ii'lntee'l States wa:, noticed inl M1in.

I'hl fall ili win y ear it was seen in northilr New tlmpshire i V

iliont. Iy iSGS it hai reached New York, :lritI a fiw years Liter 1he,:11

to attract atte t1ioil, as taili pe'mf thiere:Ift t it was f1it1n1 i sille I'.

locality. In I75 it appeareil ill ('Icvelailni. ()Ihi. :11n4 1%\o ears 1

in Illinois. lY 1 .I it h:i1 pentratel southward to the Guilf re"

This dlistribultiocn his continiutl until nm the species is knmil 14'

tically ini every State ini Therritory of the I nion. although 11

sii11ahI reiul'ti'i as rleW' to -4mil 1110r0 4cr o I j-* :Ita** llan'; 1i

It doe' i ot appear t o ;i 111 in liia ittlit of :ill pia rt 'u 11i i

11 11 ' *o lilp o vt .1 1111l411 44f .1 j) 1,1 Ill t le* (111t 1 1,t1 14 I InI

In the Easttrn IIintisphere this buttertly ran',es fromiii the .\

' This native ,pveit- and the imported cahbage butterfly are very gel.
referred to in lterature as Pi, reS proiteidice and 1P. rpf, respecively.

It is well knnwn i that nearly all species intrusincel frmcii the Eastern Il.

here are moire hard than native Ai\ncrican forms ano -nrvive c-ticlitions It
wo1nM141 he iunf I urabcle It the later. In the w ritcr's1expri'ie' ci. the soth 1

cahhage hauterfly is mor44tie SW-ceptle t, lisea-e that the iImlported.c Ic'c'ies. I lees,

sionaIlv tile hitter retirneis il Iooti lirate Iliti ibers to localities front which it ih;1

apparentIv hen absent for lIng periodis.
t iley beliewdcl it w as intrmcine'al in I 1 o56 4r I 1-I 1see Rept. Dpt. \.r. f

ls.', p. lo1s . .\ n inographc ace ount o1f this species is given ha : ' I '

tirthe-- Fu--t rn 1 . V . .ini t'.in .. \4l. It. pp. 1171 11'lii, I'l _ I''I,
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the Pacific. in most localities between the thirtieth and sixtieth degrees
of latitude. In Switzerland it occurs on the level of perpetual snow,
atnd in this country it has been taken on the barren subalpine heights
of the Wiite Mllltains.

F(Il) AN) OTHER IIAITS.

The ilumported alhbag N worm feeds on the foliage of nearly all cru-
ciferous plants, is particularly fond of cabbage and cauliflower, and
somewhat less destructive to turnip. radish, mustard, and horseradish.
It also does considerable injury to ornamental plants, such as nastur-

IumN mignonette, sweet nlvssumi, and spitler plant (Cleome).1
The butterflies sip the nectar of flowers of many kinds, and are to be

.een any time hvering (vr them. They are especially fond of the
\w white bltsslnus of crucifers, also of such plants as white aster, lavender,
and thistle. Like other butterflies, this species is diurnal, and is on the
wing from early morning until near dusk. It is a comparatively slow

Ilyer. but capable of extended flight for long distances. The butterflies
soetines ctugregate in intense swarms, as has frequently occurred

where the insect has emigrated fomn the continent of Europe to England.
Its tn'urrence ill idt-nntii hIs been recorded.

lIFE HISTORY.

I'he butterflies appear as early as March, even in the Northern States,
and thereafter can usually he seen flying about cabbage fields and else-
wlere, throughout the year. until after several severe frosts in October.

In the Gulf States they occur throughout the season.

Egg deposit comIences soon after the butterflies appear; in fact,

pairing and egg-laying miay begin withill a day or t wt after the adult

issues from the chrysalis. The duration of the different stages varies
according to temperature. The o served egg period is from four to

eight days.
'l'Te larva eats v'ratiously ant grows with great rapidity. attaining

full] maturity in froml ten elays to two week after hatching. It molts

four times; hence there are five distinct stages, the first molt taking

place (ill wairi wt'athey) in about two lays from the hour of hatching,
the second stage lasting two or three days: the third and fourth. one or

Iwo days each, and the fifth. four or five davs". The duration of the

clhrysalis stage is ftroll seven tlaVs to a fortliglht during t1e siniuiier

time, but the last chrysalides forited in the lmore northern States remain

undeveloped during the winter until the follotwing spring.
The life tycle occupies periods varying between tiwenty-two days

ild live we'ks. Even in New England this species is credited with
being triple-brooded, but ill the Dlistrict of Columbia and vicinity there

It is a decided pest on this plant in the District of ('oltnabia.
-Technital descriptions of the different larval stages with particular reference

., \ing developen t are given bv W. F. Mercer (Jour. N. Y. Ent. Soc., Vol,
\ III, I 1 . l i , 10 0.



must hel oneit or mo re alit ionlal gtwr'atIonsl, xn th11 1 , nI 111 h II

of at least six in the extremiie South. 'lIl 1 e, I, t.

ilihi ants.
N\A''t 8.11. t*;NE111

W'ere it not for certain n:itural checks [11h- -p- .1- .. A nl I -li y

rater pest thanl it is. ile ioist imlipurctan 1 t trf i1- 1 II ci-

s l ill il r:'I Itt' , :t1 liIt r1fi 11t 'tlu its [1' 111 I'.Ilf It11 . 1 ,1%
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flj et , Ic , ltf . I, cc. ouch ili } . , r I th i. r. I l*. r II- 1'.-- - '

h I, highly minercl; r. Inatuaral size (nrigin al

conilt, IpantoelIIs rot,' reiatus Iinnuu. (tig. :)was purp o ev iII

ISS: fitm 'Igl . )i1ri1g t1e 111it1111l o1 f ]!)I t

/J2 ,i
r.

F . 1 -Parasitized enh-uge worm ( -paisnh rne.

nf .(p trl,.. . ,t... ... 'rvrfA i 1- -

host under ompiete- ccentroel at Washington, 1). I -

which cane under thee writer's observation. \ larva ihich h.i, heen

dlestroyvel by this piarasite is shown in Iiaure -1, tiogether with the

parasite's exncoluns. .\ secondary parasite, a minute (haleis tly. Tt ras-

lichis im irnvraytistri 11mucche'. was also present. but dill not miilitatr

against the etectiveness of the .\panteles. ( )f similar importance teo



this Apanteles is a chalcis fly. Pteronalus puparum Linn. (fig. 5),
noticed in this country in 1869. having evidently been imported with
its host.

Wasps. particularly Polistes pallipes Lepel., and related forms are
also of great service in reducing the numbers of this and other cabbage
worms, appearing to prefer them to other prey.

A Small. evil-smielling plant-hug. Phnlltl lrolffii Stal. (fig. 6),
secretes itself in flowers, such as thistle and goldekirod, and destroys
tnmbers of the butterili(s, capturing themn and sucking out their vital

I

71

S -,n ,I ,,l r r ,,: female at l(ft. male at rich!-- hieho mIna niftie originall).

Numnernus other enemies attnek this ehbage we'ni in addition to the
tit have been numerated,' and it is sometimes subject to a con-

-~
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tulgious hueteriail disease" similar
to that of the cahbage looper.8 It
is, however. less susceptible to tlls
inaldy. and is seldoil destroyed in
:1n1V Itnumibers by it. The parasitic

flies can he encouraged by collect-
ing the larva, and chrysalides of
the cabhage bitterly and placing
thecmi in~ Iairels or boxes co~veredl

Witll l'1urse Illosquilto 110 t111".

from escaping when they develop

wI i i 1'h wi rvent te br tia . In 
iT u wil ,e u tl-C, la i vi - . t'leni verdl:

nun rt more crit l I(<t in lilct I

which will prevent the buttertiles

ill jai'1litl tIl l1111 1 t1 111llor fiilstPS to 1s11 1n11

liE,11EDIE.S.

In the trntnitwnt if this species it should he kept in mind that other

v ornis . and other (ahbage pests, are more often present than not.

A rs-ji uni .l'..-The best remedy is one of the arsenicals; and Paris

_Ii.n and arsenate of lead arc preferred to others in comm1no 1n use. If the

1iinloir is used it mmy he aiplied either dry or wet, preferably. however,

I .lmong other lretiaceons enies 1IservI in this country are theii weel hug
.I rilus iJS tu S Linn. Im l and th i amed slilier hug I (Holisis spillosus Dall.).

Thec:tbbage \1rm ir also parasitized by the Tachina fl1 Eroristq rularis Fall.
In writer has a list 1f 101 additional European parasites.

17 t.;' m n" /' rinl Binrrill. -I ,r/ ingr/,ho Plusi lrIassier Hiley .

co11111100 t lelf good



:Ir ;1 I)"; i . .A t th e1 rM ,- t" I ( : 1. 111s I li, n el l .I Ith ' O I - * II I 1"t. I : b a - ulI

W'tIer. II silillll Ire iiielircl \ l ie1 tIe.' (1c:lilt. are first fS Ill. s ) :Ito* t

Ilislre' ice luejiecl'm i rvachlt ltig I tilt' Veelill; li'1t' leMfulre' tl1' have' li l e til' leI

fe, lull tile' Ivae I s . I t 1 )'1I :leijlII';I thIllS Hieeellel f,1eit,% is frIe jlire'eI.

1hese ca'tl lee' Iu le' Hitic 1 i :1 l* it' s file'lv utili Ice i icI:e s are' : 11t11 1:l1
O4ile , ailIc , fIr that 11 aitr . e've'l later, :am tit' jeistil li eIijij'i;trs frlit i

j11 It s aieest c'llj i*e't y witiI 1 icrfe or four wee ks .1 ft c. applII1ieat io .
frpinI IIvtstN.-.\ Ilixtire l bral l itH Pa1'is greil, 11lle' ee the tle .iliandarI

roellie'l1ies filr eilltw irlls as Well as graSShelepers, is, ;eco'reillg tee le te'st1-

lli l of Shillie' W\ie I ve use d it, sUtC'CSsfiil cl';lilst Ia1111 gt' H 1elf'illS,

:lliel cIll s ifle tried :g:ai1st ilIe' prelt sp 4 . Aly Irse'i '';l call he

eill ti)lfe'd ill the' jii' alItieell 1,f this I ili tife'. It is host ' t ) liix the'
brall W 1it water :1el sligar ef'ee adeiig the ' efttlII. iTe llcelceelt ells

are or f 3 o0lne' of sigar or tlier sW teicilli', anel ilehill I ielicel of

htrail, toa l :I li of water: so as teo Ilake. \\hen stirredl, a mixture that

will e:1sily fill I otgl the' lingers. I1 its :l laeatiell it i Iccre'ly

sprinkled, either wet or ry. ever the affected pants.

The hol-t'llufY rVIIImd/.-As l011g igo as I \ a1"'. at a teclee'f:mlire

of abit 131) F., Was :dviseed as a re elley 1eer this e'bl: ige' We fliit.

It dtees practically no harnm to thei plant anl kills all insects with \ hile
it conllie in contiaet. It is scarcely applicable to large liells. Ilelew\ r.

on account of the elihicuhty of maintaining the tprop ejr em'pe'raitue.

/l!roseIiV PIIIlsioII is Ilot ats effective as tle a1rsen11ice1s, Ieeause ill 11r

application it is necessary for the spray to eome into direct contiet with
the larv:e itn order to kill the'ni.

I'iyrd,htn is net so, useful as all arsvlical. ()1 its eff1ece'tive'lie-S I )r.
.Janmes Fletcer, who still advocates its use in ( ':I:itla, wrote in I1

that "diluted\ with four tines its wetiglht of conumit flelur, can1i then kept

tightly closed for twenty-fueir houetirs beforee use), leaves thing tof be

desired. anidf hosans tof elltfs: are yearly stvede to small grI(wr, \ who
Illost 11e(I assistalee." Pyreit ftlll is rather costly :atli, It lough s:11ie to
dliscolr the leaves, has the advantage of leet leiin poison us te Ictalcan

I Hrmif l, -uneSs of ar'eials rrhen properly arpplcd.-Cleicical analysis ha-
shiw n that cabbage w ciu h has heen distel or sf ra1 1iel with an ar-enical in the
wa\ prtescrilmel. anu then preisared f,)r cffffking ine le usnal mannecr a w eek

later, has noft t'ven a trace of arsenic remaining. The use of arsenicals against
cabbage waccrIn1- is 1i114lm uneivtersal in the nited' States, although groew ers are
sfomeetim es 14;11fth to acklue\111'dge' i the tact tfor ear ofI the l f- en w tomee'r whloce

are 1n4e1 full acenaiited with the- harmelessne"ss of the remedi . There are no
authentic recorded instances kniowin t the writer eef poisoning traIn the ceon-
sunption of cahhage re'atetl with an arsenical. Aceoreing to Gillette, 2 cab-

ha,' e'acds, tduistedi iln the telt cillav H\ av Wfil leave to te eaten bcy a i1lc-,tH
helle at cfe i mealt ill1 lrdeT 1f ( li jfe p lefil t ) fees c fe'I s. till it 1 fte'trt a Ible,
in order lt avoid all langer, tet use other insecticides in th1e case eof vegetables
that ae Itf le eaten son. 4On this l'eal it might le w ell ftf cite the experience
of a Virginia market gardener wlM dusted his cabbages with Paris green an1
tlor. oncitting to inform his family of Uie iaft. A day or twe later hce' ate
heartily of this cabbage, as did obers, and after arks was onee-tiened by his

wife in regard to tile pe'nliar poewlery sulistancetcnc the heads. Although Ieois-
oning was anticipated, n1o ill results followed.

A
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beings or domestic animals. If it is not used in lil-eIl (onilitity. how-

ever, a proportion of the caterpillars are merely numbed by this mixture

and recover. Younger caterpillars are more susceptible.

Hand-pickin9I.-For the kitchen garden where. for obvious reasons, it

is undesirable to use arsenicals, hand-picking is sometimes practiced,
especially when plants are first set out.

The corn-meal remedy.-According to Prof. L. Bruner, corn meal

dusted on cabbage causes the " worms " to drop off, and protects the

crop until the meal is washed away by rain. It is applied in the morn-

ing while the dew is on and is said to act as a deterrent.

( '/ail fannigl and trap crops.-If cooperation in cleans methods of

farming and in the use of arsenicals could by any possibility be secured,

Much of the loss due to the ravages of this pest might be averted. The

practice of leivintg eabhage stalks in the field after the main crop is off

is a reprehensible one. All remnants should be gathered and destroyed

with the exception of a few left at regular intervals through a tield as

lur(s for the females to deposit their eggs. Such stalks, being useless,

should, where feasible, 1e freely poisoned with arsenicals so that the

last generation will have no place to develop in the fields.

The a tilization of iaural entem ies.-It is matter of common obser-

vation, frequently recorded, that the two parasitic enemies of this

species (Pleronutlas puparuin and Apanteles glomterathus) do excellent

service in reading the numbers of their host. Tih iien v \vhi(,h

they can he encouraged is described on page G.

Attempts have also been made to utilize diseases of this insect for its

control, but without very encouraging results.

11ellebore will kill this " worm," but is not as sutisfactory a remedy

as the arsenicals.

Trap leaes.-A remedy suggested by one of our correspondents was

tested by the writer against this and other cabbage " worms," includ-

ing the looper, and found worthless. It consists in placing fresh cab-

Iage leaves over the heads at night, the supposition being that the

" worms " Will gather under these traps and can be destroyed next

Approved

.JAMES \WiLsoN,
S(ecrtarU of Agriculture.

WVasm\-wuo, D. (C.. April _(', 1905.
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