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Fla. 1.-The lar_ r corn talk-borer
a, Summer form of larva; b, r,

Iryw.; d, third thoracic segment

fly,:
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his in sect seems to have been originally an eneiny of sugar cane
anid to have first transferred its attention to corn in the southern

part of tins country, where (arn and cane are grown over the same
territory. It occurs in maniy countries where sugar cane is the staple
crop, and has ca used great damage in the West Indies. British Guiana,
Australia. and Java. The holk of the evidence goes to show that it
was first brought into this country with the importation of sugar-
cane cuttings from the Wet Indies and Central and South America,
where, since early times, it has interfered with the production of this
staple.

In the United States this 1hrer is found almost universally through-
out the South. from Maryland to Louisiana and westward to Kansas.
Among other localities it has been reported to the Bureau of Ento-
miology from Bennettsville. S. C.. as destroying corn. especially that
planted early in the season. From Wa vne hoim, Ga.. in 1909. reports
were received that in some fields the corn was " at least one-third
destroyed " by an insect which later l(oved to be this species. In

Virginia it has been found recently at Nathalie, where it was studied
b)v Ir. J. A. Iyslop, of this Bureau, at Allenslevel, at Church 10rld,
aid at Farinville. In late October, 190, Mr. F. (t. Siyth found
that nearly one-half of the cornstalks at Diamond Springs, Va.,
were infested, often as manv as three larn<e heing found in one

stalk, boring from the surface of the ground down to the base of
the root, and while the author has frequently found as many a
a dozen Iarve in a single stallk, there are never more than two or
three pupa in the same stalk. In each case it had damaged the corn.
and especially that planted early in the season. Detailed investi-
gations of this insect have been condneted by the author during the
last two years, chiefly in South Carolima.

NATtRE OF DAMAGE.

Corn is damaged by these caterpillars in two ways. First, in the

arY part of the season, while the plants are inall. they work in the

" throat " of the young corn, and if the tender growing tip within

the protecting leaves is oice damaged all chances that the plant

will become a normal productive speciien are gone. In ian y sec-
tions of the South this is commonly kNw as "bud-worm" in ,
and though there are several oilier insects which cause a iumilar

mitilation of the leaf, a very large proportion of the so-called bud-
wN "iii 01 I diamge may 1w charged to this insect. The effect of its

wo(rk on the leaves of the coming corn plants is similar to that re-
sulting fromu attacks by the con bhillbugs ( p/w)/pho.uslip.) and
is evidenced by the familiar rows of siall circular or irregular holes
across the blades of the phant (fig. 2).

The other form of serious dammalge chargeable to this pest occurs
later inl the season. The irve, having then left the leaves and
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descenldel to the lower part of the ,talk. tllunnel in the pith. ee

Ii . 3.) If the larvne are at all munerou, in the stalk, their hurrnw-

O Weikei1 the plan11t that ii V 11111111 lll a iWi l Y 1i it)w and

destrVO all c lh'a e ot it l 1:11(1ill. W 1 ile fe(I lieltI ten r1 Or 1 )e

1N.'.' Wrk of laim r corn stalk-han r. l11_ mutilntion o)f leaves of rsirn h 1:try:P.

(:rently redluced. Hinginal. I

any infe tatlion. however light. will le en in ione degree the vitaity

of the plallt and cause a cOrrespomling la 4 inl the <pu1ality alld (quan1-

11t1 () thle IhIrFvest.
ILLIAITS (OF" TH L.LUE

ImmnedliatelY upon leav-inr the egg IIn In the young Iarva of
th)( lirat 'enerationl. pinning a ,ilkenl threoml behind it. vv:under

downCL into the throuat of the pl1ant as far as the water o(r <kw uI-ually

,gtllding there 11ill allow it to gro. and1 beginl to feel on the leav-e,

going~ ba:ck and forth through the vet ulnfableId cl-ter- .1111 can

rithiling the mocre tender leaves with nimle,- hnrrowvs. If the bur-
r'ow reac1he, the tender terminal 1 <11 where the future Joints are

heingr formll. further growth aIt that p~oinlt ceae, and the plant h)e-

minesr ,tllnteld anl mnis hapenl. with Im t-l. A, the plant conltinule:
to mature. the larva " grows out." a, the familer avY. It is More
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likely that it is the evidences of its work and not the larva itself
that "grow out,;. but for whatever reason, the caterpillar soon leaves
the more leaf portion of the plant and attacks the talk at or near
the ground. Here a hole is cut through the outer wall of the stalk
and the larva hurrows upward for a short di tance. after which it
seems to run ainiles Ay throtlurh the pith, frequently even leaving the

hibern~~~ rinn I talur. ri n l.

ifi

II

Fit;. ::.-Tu tar~rrcw all--e r Larva in Iw- r part of c~rll plant preparatory to

stalk entirely aId reerinr it at another point. Titn-ining upward,
the caterpila, when 11ilv grovl. h)ors toward the Oltside a11(1

cuts a circular hole in the outer vall of the stalk. Then, after
spinning a few loose threads across this opening to keep out un-

dcirablte visitor,, it retreats a ,hort distance, plugs the burrow helow
with digested pith, and in the chainber thus created slowly changes

to the next or pupal stage (fig. I. )
[Cir. 116]
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Seldomn is the talk damaged above the third joint front the rronlld,

althoughl the lanrva. whe -nulli. are found in the large ilidr ib- of

tie 1o 0WI' lo :1we rill Liter Ill the seaol, wi101 the ftoo sI)plv is
restricte, even in -iwoulent mlbbin- farther 111). Tlev -olilettles

also penetrate the underground part of the stalk in feeding and enter

silne of the larger brace roots for a short diitance.

The 1,1w col' tile sec011d 'e1erati11 work Ill :i 1 11 il i 1a11er. except
that at ti1e time they appear the tassel has been formed: hence the
(dalll:1ir 15 ltW colliliied aitoretier to the lower t:11k. TIi11. iii-te:ul
of arranging to pass the palpal stage in the ipper talk. they piee-

trate to the root to liber-
nate ail there, a- larv.

pass the winlter 1il a 'uii -

escent -tate (1_.:).

SEASONAL I IlST ulY.

During" the winter til

enemiiy of corn i- to bae

foillid as a robust. creaniv-

white larva of the second

treneration in the lower

Part of the -talk or of
the -tubble. if. as is usu-

ally the ca e. the corn
ha- been cut. In this lo-

(at loll tile larva foills a
s11111 Yca vil v e)N- tW le HI-lI-

7
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x
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Fla:. 4.-rThe ree corn
moth; b. winLs of nmale;

enlarged. IOriginaIl.

face of tihe 1ro1u11. well protecte(1 frolll birds pied1iceo1- ille(t-,

atifllll:1oriil e weather (o11tilon-l. rolli t1e 1ine the corn is

Iliatlire in the all untit alloIt corl-plalltilng tim1e Ill i le slillr tis
caterl)illar lellii inactive. About the ti1ie tihe (frolllil is beiil

prepared 1'or corl. frolic MIrch 1.) to April ;8). depending on the

(M'aIItY.1 this larva rl1:ilce 10ito 1 re1i-)rowil pi)ll)a o1' (hi'Ysali1
(ig. -I. ). Ater a1 further pl'liol oOftel or 1ioc dilY Il11(IvItY tile

adult illect ellielge- froll tile pupa ca-e as a pale brownish-vellow
tiothi ( figH.4. ).,W) 1ith a pre14 of W llO of aouit an111111 10 c alllliirter.

ile i1ot1 s the1 Illite ad tile fe1111 les beil at one to (he)osit e s
011 the U er1ide of the leaves, the larie hatching roll there errs
fol'lllll th 10 r~ 11 r le frtilol.

T eI 1- 1atcI ill frolll -evel to ten1 dalv and tile Vol111 1:1-iv
burin their <estructive \vorlk it the upper le:lfv portion of the plant,

later de-ccndin to the h-e of the -talk. where they attain full

growth. This period. from egg to fill]- rownl 1:11rn1. require- from~
twenty to thirty days. dependingg largely on the weather conditions

t' ir. I 16j

O

Stik-horer: . mI ' a
l ulul. All -,n- what

0



G

and the vigr( of the plant. The larvv when full urrown pupate in
the stalk. usually in the second or third joint from the ground, and
in from seveI to ten days the adult moths of the fir t generation
emerge.

The eggs for the second generation are laid in similar positions
(I the lower leaves or o1 the stem, and the larne, after feeding for
a short time on the leaves. go directly to work in the stalk. completing
their irval growth in the pith of the lower stalk as did the larv-
of the first generation. No laniage is done to the upper part of the

plant by lanrve of the second generation.
B v the time the larine of the second generation are full grown

the corn is rapidly nearing maturity. and, instead of pupating in
the tal1k. they t urn downward. penetrate to the extreme lower tip
of the taproot, and there fornm a siall city ini which to pass the
winter. At this time the larev lose the darker miarkiing of the ear-
lier forms, and as overwintering larv are creamy-vellow in color.

They are phiunp and active in the fall. but flashy and sluggish after
fasting throughout the winter. The only way in which tlie insect

pans the winter is in the form of this ov erw intering lai-va. found
below the ground in the extreme lower tip of the corn roots. Two
(generations a year appear to he the rule. although it is possible that
in the far South and on sugar cane a partial third generation may

DESC RIPTI'ONS.

Iy!q.-The eggs are flat and scalelike, almost circular in outline,
and are placed in row, ori irreguIa l . mverlappiig one another
shingle fashion. Fromi two to twenty-five eggs are laid in one place
on the underside of a low ir leaf or Icasionally on the upper side
and on the sinui. Creanv-white when first laid, they grradiually

change to a reddish-brwli, and in sevei to ten days a niiute, bristly,
reddish caterpillar cracks the shell and crawls out through a narrow

Ai at one end. The eggs are about three one-hundredths of an inch

(7.6 11int.) long and about two-thirds as wide. After hatching, the

white papery hells are soon washed oil the leaves.
LW r,,I. The larva of the first generation (fig. 1. a) when full

growl is a rohust, dirty-white caterpillar 1 inch in length, thickly

covertil with rou1d or irreuillne dark spots. each of which hears a

short, dark bristle. When the 1I rva is small these markings are
almost contiguous. giving the whole insect a dIark color and a hair''

appearance. The head and thoraeic plate of all the stages are
browniishi-ellow. The overwintering larva of the second generation

(fig. 1, a, ruailly loses the darker markings of the body and
after the last molt reitiis unsp>otted and light yellow in color.
except for the head and the thoracic plate, which retain the brownish-

yellow of the earlier stages.
It'ir. I1WI



(911 131w

11.10.) did.1A0a!)u . I 1: 1 s O M d1! 1d1.10( : s1 M( Ol)u )l l II ).) o )

11:1111 ul0 1AI)l 1 1 .).l0 t11 ,)h) 1AWI[ i oi.1ii. atl)l ; 110.1i[ 1 1. 1 ) I -

(.1 JIld s.'/h' '( 1 i l 1) / ) ) 00d) 1 .0l(p . 1 ill [d 11 ' )1 ) I.h I JO P.11 )ul[

-10.) 0I 1 .\ 0 1; I .)I .h si ll .1,) 111 )llaulz 11 1  1: A.) A )1 11

-1it Il ) 1110 fu 1 1 s,)Al l u.)_~Id ith di)1.( 0 ) ( ,III ) .Ho 0! u(l ) 1 11

>iI I 1:ti I 111 1 LI A l .ldOf Ill (.101)0 i) I 0 A .11 0 ) 1 11
01

)L

) 1-. l di i100 1 . 1 )OO.J U di IIH 1.0 i[ )dI 0 diil.dd 0 .P11

-p)! )aIIlllU1d JIl p Il) .1111I1ill .lU) 01-l~ i llu j o.flil J ) s b)()iIldl f.i)10 1m

u 131) 1111 ool .)Il .1 )0.) ll !.0 1 111 1,j - p-U.U 0 ji0( i : ) it 1100 .r1

.1(0 1 s110.) 1 0 lid ).l 11n1i1 d ll t.100I 1o.) 1 .Ia~llA e ') dq jll * l IuII

all)ii /u 110(lH O A I .10 ' .)II ( A" a p ( mo1 1 1 11 ,)111

,)II O P l.10 .1 qO.) II1 d0.1) P 1 U l p ,L)1's 1 1L [ 10 )ld d l uall

.\ Idu/i/d/dl// //// 0 /J 011 011iu ,) [ , u! d l l 111) a ln( ) *olii

1.At~ s II'l HO lill O I In o .)1.1 p ) .o lli l .)II I I u .v 1 0p t n. III .\l w
.hlla "! ) 1,i o i (1 p j> ' a[v. t) u: 1 1 s ) I M ill01) ) - t 110 1 1o -P Q//



where stalks or stubble from the previous year have been allowed to
remain undisturbed throughout the winter. The moths, upon emer-
gence in the spring. finding themselves surrounded by the young
corn, commence egg leaving at once and escape the dangers encountered
in searching for another field of corn. A forced journey ini search of

Young corn results in many of the females being eaten by birds or
being destroyed because of rain. cold. or failure to find the object of
their quest. A few moths will always succeed in their search. but the
successful proportion will be greatly decreased by persistent crop
rotation.

Another remedy. probably the best for this insect, is the thorough
destruction, some time before the period of emergence of the moths
iln the spring, of all the stalks and stubble remaining in the field from
the preceding crop. If all this trash can be disposed of before the
opening of spring, the numbers of the pest must be greatly diminished
if not almost exterminated. for the only form in which the insect

passes the winter is that of the caterpillar, and the only known loca-
tion is in the lower tip of the corn root. snuglv hidden. Some few
na. however, be found to survive in the roots of the larger grasses
mentioned above, and care should be taken in such cases to treat these
in the smine way. The method employed in disposing of the stubble
and stalks will depend largely on the conditions in individual cases.
If the stubble is cut low and the land is moderately heavy. a
thorough deep plowing may suffice, an inch or two of well-settled soil
being snficient to prevent the escape of the adult moths. Bringing
the stubble to the surface where it can dry will kill some of the con-
tained larve. but this method depends too much on the state of the
weather to be trusted. By far the most effective plan is to remove
the stubble from the field with a rake and burn it.

In the cane field the methods of treatment must be adjusted to
correspond with the methods of handling that crop. The larva coin-
monlv spend the winter in the trimmings and tops which have been
discarded at harvest time because of immaturity. This refuse, left

on the ground throughout the wi nt er, becomes dry and inflammable

and, if thorouglldv turned before spring. enough la nva will be killed
to insure at least temporary relief from the ravages of the borer.

Any method which will insure the complete detruction of the over-
wining larva, if persisted in and carried out simut iltaueoI lav over

large sections of the country, will effectuallv preclude serious damage
from the insect.

ec('t( ar1(y of graulture.

WASmINcTON, D. ('., Deember 14, 1000.
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