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THE BEUROPEAN CORii BORER
By

Gerald B. Shawmnt

The European ccorn borer was first rscorded from South Dakcta in the summer
of 1946, At that time kir. H. C. Severin snd the author fcund borers in corn in Uaion

Lincoln and Minnehaha ccunties. Less than half of one percent of the stalits in the
fields were infested at that time.

During the summer of 1948 the infestation had szread over most of the corn
producing area of our state. By the fall of that year 306 counties were lmown to be
infested, Several fields in the southeastern part of the state had 100 per cent of
the stalks showing borer injury. In the 24 heaviest infested counties of South
Dakota last year the U, S. Department of Agriculture estirated, regarding corn her-
vested for grain, a loss of 2, 235,000 bushels as a result of corn borer doma;e.
This loss was valued at $2,436,000.00, The lecss of sweet corn in these counties in
1948 was estimated at $6,000.00. The total value of all corn produced in these 24
counties last year was estimated at $98,7)7,000,00 while that lost because cf corn
borer demage was estimated to be $2,442,000.00 or about 2%, These figures, renember,
were for 1948. The loss for 1949 will run considerabiy higher since the infested
area is now greater and the wercentage of infestotion within the 1940 area is wmuch
higher than it was last year, Over the entire corn producing area of the United
States, 1949 has been reported as the worst corn borer year ever experienced. This
does not mean that the infestation will become »rogrescively more serious in South
Dakota., The damage done by corn boeres in our state 11l probably vary frowm ycar to
year,

Life ilistory of Duropean
Corn Borer

The corn borer s»ends the iwinter as a full gromm caterhillar or "worm'--
the borer stage of its life cycle. At this time they are iuside cornstalits, stems of
larger veeds, inside ears of cori, and cother nHlants,
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ith the coming of wermer weather in the s-ring, ( in late April and
the borers begin to resume activity.

Late in May or in June the borer changes into the pinal stage.

The pupa, or resting stage, is more or l2ss cigar-shaned, and is from one~
i ) ] A | 4 S 5
half to three-quarters of an inch long. It renges in color from a light to dark
D LY 4
brown, During this stage, —hich lasts from 10 to 14 dnys, the change to the alult

b
form takes place. At the enc¢ of this stage the brovn case sulits «nd the adult, cor
moth, emerges,

The color of the moth is variable. The females are from a cream color to
light brown. The males are from vale to dark brovm, usually much darker than the
females., The wing expanse is about 1 inch. The cuter third of each nair of winsgs is
crossed by two narrow zig-zag bands.

% Associate Experiment Station Entomologist and Associate Professor,
Entomology - Zoology Denartment, South Daliota State College.
State Leader, Corn Borer Ressarch.,



Soon after emergence the moths mate and the femeles begin to 1=y ‘heir LS.
The moths hide dur1ng the cay, in natches of 'evds and grass or uncer nrotec
leaves. They fly only at nizht and have been known to fly from 25 to 50 mii
their own power. Uhen weather conditions are favoreble ( 65° F. or above )
from plant to plant laying their eggs in flat, irregularly shaned masses, :
of eggs 1nid by each female varies considerably but the average is from 4°0 to 452,
The moths live from a few days to three weeks. By late July most of them nave died.

e

, The egg masses are usually laid on the vhderside of corn leaves near vhe
midrib, The egg nass is whitish in color and ordinadrily contains from 10 to 25 =
There muy be a number of masses on each corn nlant. Eech egg is about Hall thoe s

..

of the head of a common vin and the eggs in a mass overla. 1ike fish scalces.

The eggs hatch in from 4 to 3 duys aeJenulu; unon weatiher conditions, The.
newly hatched borer is about 1/16 of an inch long, "It has a blackish head and a
pale~-yellow body. As it grows in-size several rows 6f black to brovm s cts becoie -
visible on the body. In the process of growing the borer sheds its skin. ( molts )
5 or 6 times, increasing in size with each molt until it finally recches full groth
( about 3/4 of an inch long ) in which it will pass the winter, if of the single-
brooded strain.’

If the borer is of the two-brooded strain the larva becomes {fuil grown from -
mid-July to late-August and goes into the nupal stege. The adults emerge from these
supae irom late July ( earlier in South Dukota this year ) to late August or eariy-
September, Vithin a few duys the moths mate and begiih to lay eprs for. the aeyOL:
brood of borers. These eggs, then, will be laid from late-July to early-Senterber,
It is cuite likely that the latest emergiy moths do not lay nearly as many egns ag
do the moths which emerce earlier. loth anta"* ty and eygg laying stonrs at tem
tures belor about 65 degrees Fahrenheit. Tac moths are active ab night. 05i
during late August and early September th: nights nre coog there i1l prob- biy
few eggs denosited alfter late-Au,ust zven- thov .h the moths may be present.,
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The borers which hatch from tiese ezgs will ¢Ped on the leav
corn for a few days and vill then burrov into the shiliks, R

Under normal conditions the majority of the borers will become full - zrom
before freezing weather sets in. However, some cof the latest hutched lorvac 121 not
be full grown and will be killed by freecing. Fully growp larvae seem able to with-
stand the rigors of our South Dakota winter with little difficulty. Dorers Zomnd in
tunnels in the cornsteliks during the winter may be brought intc the ouse and, i- nob
thawed out too gquickly, "rill crarl about upon wari.ing up to the temieraturs cr
arily maintained in the home. Thus, it is apparcnb that there is one cowmrlates and a
partial second generatiorn produced in South Dalota each year,

a
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Corn Planting Date Is Imoortant In
BUPbT Control

he earliest planted corn fieids will ordihurny reﬂe1ve the heaviest
infestation of egg masses from meths widch emerse durln June and July. They prefer
the most advanced and most vigorously growing corn vhey can {ind ﬁlyuhﬁt time “ion
vhich to lay udELr eggs. lid-season nlanted corn seems to be “oo small to meet the
requirements of the first brood moths. The latest pla ted corn iu in the ri:ht stuge

-

of development to receive the ezgs of the second brood adnlis, while the early anc

mid-season -lantings are farther along than the woths ~refer. However, if there ure

no lete nlanted fields available they will lay eggs in early ana mid-seascn nlantiago,
in



From these lacus, then,it is aprarent that wid-sens ~lantings of covn,
1

880
both field varieties anc swesz t corn, will receive the lightest infestation of first
brood corn borers. Since the first brood is nost damaging in field corn this asenns
considerable ln reducmC the LOoS in yield due 1o corn borers,

O-gs.a

It is difficult to tie these temms ( early, mid-season, end late ) down to
calendar dates. lMuch depends upon the weather and whether or not syring comes esrly
or late, These terms will mean Gifferent du tes in the southern part of the utauw
than they will in the central and northern narts, mhc se dates must be used as they
anoly to the average planting dates in various .narts of the state,

Clean Plowing Presents Problen
In South Dakota

Clean nlowing-under of stalk remains, wh'" has been recommended in stetes
east of ours, should be done with extrenme caution in South Dakots., There are several
reasons for this statement: (1) Such @ practice is likely.to create a soil-blowing
hazard. ‘e still reuwember the dust storms of the 1930's and we do not want a reweti-
tion of them. (2) We need the stalk cover to hold snow on the {ields as a moisture
conservation measure., (3) Cur state needs fields of standing cornstaliis as winter
food and cover areas for livestoclk and upland zume. (4) Unless every farmer practic
ed this control measure the individnal farmer would receive little benefit from his
efforts since the moths can fiy distances un to Iifty milss.

Shredding the Corn Stalks

UJ

The shredding or cuiting of stulks into small wieces about one-half inch in
length is an eflective method of ”1ll1ng a high vercsataze of the borers in a single
field. This also nresorss the stalk residue for humous addition to the scil better
than when the stails are left entire,

However, here again, unless community cocneration is obtained on a fairly
large scrle, the individual farmer who uses this control method 111 npt receive the
utmost benefit from his labors,

Chemical Control Recomuended

From the foregoing discussion it is apparent thst not every corn ficld, even
in the heavy infested part of our gtane, will need chemicul treatment for corn horer
control. It is cuite likely that only the early-pionted d fields will need soray or
dust application,

At the time eggs are being dencsited most heavily only those fields which
have an average egg wass count of 50 or more egg masses ner hundred plants arz con-
sidered to justify the cost of chemical control. Ordinarily the corn is about 36
inches high, with the tallest leaf extended upward full length, at this time. 1In
the soring of 1949, some of the early planted fields in the scutheasteirn nart of
South Dalota had egg mass counts vthich ran as high -5 400 masses ner hund ired “l@ﬁts.

In order to determine the egg mass count in a field the observer simsly
walks into the field for a distance of ecbout fifty feet :ind chooses at random d stalk
upon vhich to begin making his count. He carefully examines all the leaves on the
next ten plants aud records the number of eyys masses found. This figure for ten
nlants is then multiplied by ten to get the average number of egg masses ,
plants. I{ the resulting figure is 50 or more, end the corn is 30 to 36 inches or
higher vith leaves extended, then the farmer shoulsd nlan to spray the fi

~3=
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During the time the eggs are being laid the ccounts should be made at
intervals of not more:than three deys in order to be sure that a heavy infestolion 15
not overlooked, -If the egg count is over 130 musscs ver 100 -lants then two sorey
treatments will probably way good dividernds.

3

In order to know when to spray Lhe i

eld, the farmer shonld carefully
observe a number of egg musses. h

3

If only one treatment is to be {)olxkd tho: the s roy or cdust should be vt
on the corn 10 to 12 days after the first borers start to hatch.
If the egg count 1s still 50 or nore masses vner hundred dants a week aflter
the first treatment has been anplied, it —ill »ay the farmer to siray or dust the
field a second time. I the two-treatment control mesasure is used, then the second
a>lication should fOlLOW the first in from seven teo nine or ten days.

It iS'of the wumoct importance that any attempted chemical control should
be done before the ysung borers burro- into the stallk, Ounce they we e thzir
into the stalk they are safe as far as sorays and dvsts are concerncd,

¥hat About Control Of
Second Brood Borers?

Ordinarily the control of szceud brood borers is not recormmended for the
field corn producer. Exceptions muy be mde in the cise of heavy infestations of

eggs (100 or more masses ser huncred 1a 1ws). when controel of second brood horers wmay
be advisable. - ' ' :

Control of tne second brood ig recomaended for-the grower who produces
hybrid seed corn and also for the »nroducer of swest corn for cenni ng or H&T‘thnb as
g-een corn.

>

“irst bro-d borcrs by the sane methols

tern

The swezt corn growsr ~ill control :
used for field corn.

When To Treat Sweet Corn ior
Second Brood.

s

If sweet corn wes nlanted later then mid-seascn it will wery
infested by second brood borers.
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For corn to be marketed as” green corn, the first asplication of insecticide
should be made about seven days after the egys start to hotch., Acdditional treat-
ments should be given at five day intervals until four have been made. Troat any

swect corn that comes into tassel or siiow the tassel at the vhorl at hatching time
if there are &s many as four egg masses to every 10 »nirmts. Such corn should be
treated even tiough four-applications have alreudy been nace.

For canning corn trestmenis shoul:i be started a few after the firsh
sign of hatching if the corn is wore than 15 deys Iroa ha Ixcst au” has 40 to 50 egg
nasses per hundred -lants. Fields viiich do not have this number of egg masses when
hatching starts should be exunined every st

her day. 1t within two weeks after the
first count was wade the egg wass number recches or excends that stated above, then

treatment should be given and siould be reneated every five to seven days until
about 10 days before the cron is to be %qfve'tcu or until the count oi unhatlched eggs
averages less than 20 masses per fmmcred plants.

e



Signs of Borer Infestatio

The indications of the praesence of corn borers in the stalixs are as follovs:
(1) "shot Liole" damage to lsaves: (2) tassels broken over (3) broten staliks (4) lezves
broken dorm at the aw1l (where blade joins sheath) or alon; the midrib (5) frass
(chewed u; cornstalk and droy ings massed together by veb) aleong the stali at holes
leading to burrows, and (6) ears on the ground, broken off where borers have cheed
and vealkensed the shank of the e r,

Another indication of borer damage is apparent at horvest time when mechen-—
ical wickers are clogged repeatedly by staliis vhich breau off at weckened ~loces
instead of rew ining attached and proneriy going through the mechine. iuch time
will be lost and ossible injury to the opzrator of »ickers. sustained during cown
harvesting operation. As a personal safety measurs, tdiie svery sreca ut1on Agsinst
accicents hile unclogging a mechanical corn picker or ensiluge cutter,

1TISC

How luch Insecticide To Use

DDT used at the rate of 1 1/2 nound of cctval DDT { 1 1/2 quurts of 25%
emulsion concentrate) per acre of corn is recommerded. The proner amount ol insecti-
cide should be added to the highestgallonace the s»rayer ill deliver - acre (ud
0,100 zullons). Most of the sprayers available are eed s rayers which heve bzen
converted for use against corn borers., They vill deliver from 10 to 30 gallons of
water per acre,

r deends upon the

!
~<1

The amount of mater delivercd ner acre by the s rryer de
pressure used, the size cf the nozzles used, and the s»Hced xt whiich the wachine
travels, It is important to no= how mch vater is being cdeliverad ner ascre so that
the right ziovnt of insccticide cin be added to th t amcunt of water.: o

o

Cood results have been obtained vith ten gallons of weter ner acre but
higher gallonages produce a better tiil,

In a swrayer which haes cnly the by-pass of s ray Ifrom the pump bacl: iato

the tank for agitation of the soray it is recomuended that sirulsion concentrate,
instecd of :ettable Houder, be used. ' Th: wettable hovdsr mey be used successiully
in sohrayers which have mechanical agitators in the tank znd builc un o pressvre of

50 to 150 -~ouncs. If the 50% vettable DDT novder is used then three pounus of the
nowder should be usea to give the reguired ound. and one--helf .er acre.

Duster: mey be used effectively but do not seen to pive (uite as good regults
as do swrayers., I1f a 5 DDT dust is used then 30 pounds of dust shovld be apnlizd

per acre
UJseg Of Aircraft

Both soprays and dusts may be anplied by aircr-ft. According to revnorts on
research conducted in other stotes, the mrcentage of kill obteined by this nethod
is not as high as that resulting from the use of ground s.rayers and dusters These
revorts indicate that s:ray oconlied b use of greounc equipnent gives the best rosults
Next in order of effectiveness coue: dust k)le;o by zrund eguiomznts s way ailied
by airnlane, and, lastly, cust aiied by airolane,

“hile aircraft a-plictions arc a little loss eflect,va, there are certain
advantages cver the uvse of ground eruiosment., Some of these alwuntages arc os

5.



follows:
' (a) Considerable arcs cun'be s rayed or dusted in a short shece of Timc.

(b) A-plications may be made even when fields ars mddy.

(¢c) Height of the cprn is not a limiting fa ctor, ydvruab it is with wmost

grouna nﬁcuvnvo. : . '

l R Ty N
a lover sor-

These advantages uay at times outweign the ¢
centoge of kill,

Corn TWill Stilh Be Produced
The 'ra»id increase in the corn borer wopulation does not nean t1 end of
corn nroduction in Scuth Dakota., Other stdks huve had as hcavy cnd even heavier

infestcetions and they are still roducing coin.,

People in other states Have learned or are learnins to live with the corn
borer and get a crop in soite o 1 pest. They hawe lesrrned vwast to lock for, how

to exemine st-lks to find the v io 6 stages, andé "whet to do and when to do 14" hy
wal - of Control < Corn borbr cwntxol is uCPthed g just anobther one of the nany
activities on the seasonal calsudar of the farmer. He movs he “ill have to suray

some of 'his [felds; he is eyuinied to do the iob and he does it. There is no coubt
thiat this eventually =31l have to “e the case in South Dalivte corn rroducins zrous,

CAUTION

At present the recommendation is that corn trested with DDT for control of
corn borers NOT be fad to dairy cattle or to stock b»;pw Finiched for narke Thie
applies to the stalks, not to the prain. The ears harvedtodirom trented 1ields ore
perfectly safe, both for livestock or human food

The concern relt in the feeding of treated stolks is ndot for the liwve etock
J

in question. In promerly trectod corn an animnl could robnbly not wqt enou!
to cause it serious damage., However, vwn dairy Cows Lre “fow trept

e Sblhstwy
secrete small amounts or DDT in the nilk and thus- he-nnsguti01ub iy be consuiud

by humen beings. 'Aninmjﬂ'be‘mg fettenad for ";ﬁet'tend?to-d60631u stall amounts of
DDT in the fat thus'prOV1di ancther vay in ~hith the maté”1a1 Amy he eotern LY wan.

If corn is to be used for fodder or silsce-it is swgécstsd that nid-s2ovon
planted corn be used since it will ik ely not nced treatme Fieids in which the
farmer »nlans to run his stock ofter th: corn’'is barv btvd “hon“u be wlanted in wid-
season -and shoulc not be traected. '

These are the vresent recommendations. Further study of ihe bhorer unizr
South Daota conditions might ncceszsitate sli; bf chingZes,

H
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