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INTRODUCTION

The adult southvestern corn borer, DletiaeQ fArandlosella

Dyar, is a moth of the family Pyralidae, subfardly Crambinae,

Its close relatives of economic iraportance include the southern

cornstalk borer, Diatraea orambidoides Grote, and the sugar

cane borer, Diatraea saccharalis (Fab,), The European corn

borer, Pyrausta nubilelis (Hubn.) belongs to the same family

but to a different subferJLly.

The southwestern corn borer undergoes complete metamor-

phosis in its development. It overvvinters as a full ^rovm

borer in the base of the com stalk. The nia;jority of the

overvdnterine borers differ from the first generation and the

earlier instars of the second generation borers by being a

dull Vv^ite color devoid of spots. Occasionally a spotted

borer will prepare to overv/inter. Preparation for overwinter-

ing; begins by mid-September and is nearly complete by the last

v.eek in October.

In preparation for the overv.intering period, the borer

tunnels dovm to the base of the stalk. Before hibernation be-

gins most of the borers ascend the tunnel to about four inches

above the ground level and ream the interior of the stalk until

only a very thin periferal layer of the stalk remains. Wilbur,

Bryson and Painter (1943) have applied the term "girdling:;" to

this internal reaming. This girdling may cut completely through

the outer shell and allov, the stalk to lodge immediately, or may

cut only a portion of the circumference, allov- ing the stalk to



remain st&nding for -- r t.i , . .^ -l-flllnr is \m\\ concpp.led

and l8 UQunlly not detected unless cloaGiy exerrdned, uovcvrr,

only r slight pressure upon the stalk vill oeuse it to fall.

After Lne process of pirdlin- <- -Annirtrri
,
thP "borf.r descends

the tunnel. The cell is then prepared ior over\ interini?;. It

is cleaned out and lined vith silk. A cap or plug of silk end

frasa is then pier t, -3e to- "-" *^- '— -^^'- ^° the base

of the- stalk. It was found that most borers placed in glass

I ov ^^^'tfrrf' in the Icborator?,'' would raolt once and

sometiirica tv/ice aubseiiuent to preparation of *' - -^bornetion

Cell. V.hcther this is done in nature is not knoviri.

.^inoe 1940, the southv-c-*--- '^^"-^ '-^^--^ ^^^ caused increas-

ing deiaafre in the corn groxving regions of t^outhcentrel end

Bouthvestpm Kansas. The denaging effect of the southvestem

corn borer to ^nc corn crop 1" "'- r,.^..t.u-. ^. n,,,,t^cpntrel

Kansas has resulted in a decrease of 97. i^ percent of tne acrpc rc.l

It her. lonr been knov.-n that only e small percentage of the

borers, soaietiiaec less tnan one ptrcvui,, -c able to survive

the overt. inte ring conditions in nature in Kannes. In spite of

^^c jii , -ortelity, dnrlrivir favorable seasons the few

survivors have been sufficient to reinfont corn to an cxtre -i-

damaging decree. The pcroentej-e of overv-dntering borers v/hich

pupate and emerr,e a- '>^-i^- l^ so smell that ejserinentel work

on the first generation has been limited.

1, V.ilbur, D, A., H. R. n-'

vvcstern com boror in Xensas**.

Revised. In print.

I, end R. H. Peinter, "Jouth-

.sas Afcr. I.xpt. Sta, 3xxl. 317i



Tlie purpose of the research, from which Aeta this thesis

was v<ritten, v. i : to develop rcthot^s for the succesaful over-

wlnterine of sufficient cuantitica or borertj viiich v.-oulfl pupete

end encrge as aflults to infest corn for experirientol study of

the first generation bo---"-. This vfor)' ^'^« ^'^^f'- r,ossible by

the financlel supix)rt of iarriculturel Experiment station Pro-

ject hatch 283, Kansas State Gollefr,e, l^anhatten, Kansas.

REVIEW OF LITJiHATUI^E

The species Diatraea g:ran<1io9elle Dyar was originally des-

cribed in 1911 by H, G, Dyar (Dyar, 1911) from a spccinen vfhich

was taken at Cu-'^nlnlGrc, Ilcscioo. Accordinr to Davis et al,

(1933), C. H, Gtble aiid a. - . J person, in an unpublished manu-

script on the spccien, recorded its prenenc© in Hew Mexico in

1913, long it V'"- •^^'^^-'-nt ,. Jniti^i^ nt.rtm brfore this

is unknovvn.

A survey of the literature revealed that little vork had

been done on t:x ^ ctcr- -^fecting the over^.-^ -"^^ "^'--' ^^-^^---^ of

Disitraea p.rcmdiosolle Dyr-r, Davis ©t el, (1933) deacribed

methods of rearlnp: summer generations from efiRs which had been

deposited on corn leaves, t^exed paper, selve tins and small

glaos vials. They indicated that there was no varlf.tion betveen

sjiecijiens reared in field and Indoor cages as to enierf*enoe,

metine and oviposition.

In the same publicttion, thene authors described the effects

of ,1^ ff«T«r>nf, f-r-r «- 1'ents of stubblc on eiaeT*-"«»'nr'F- Tfinlbillty



^
for artificial control. One hundred stelk bases were buried

horizontraiy in each of three wooden frames at -^^ t.ha of tt«,o,

four end six inches, resDCctively. The fromes v.©re covered

with v.i-- ':r>r>,.nnB to nrtch the noths . No moths emerged frora

stolk baseii buried at depths of four -^ "'- ^-ch-. end only

two emerg:cd froa those buried t^o inches deep.

In enother «r.-.rT>5.r.'-'^*t, r^n^^cribcd by tt;e 55er.c authors, four

groups of si ifested stalks ucro trcLTica as follov.n: 'i\ o

lotB vcre buried et depths of eight end four inches, respectively,

^^* ^ 1 * , -r^ •«- - -n-ri "-i'ltlon and the fo^^rth
the third lot v.^ : nr-t t. .oruc.^

vms freed froia soil end laid on toy of tae soil, no aot: '-
d

frora et-^v- brr.**?^ buricr' eirht end four inobp-n or from those on

the surrfece. -Ux nox.L- ro
.

t.

-

condition end one v.as found ellvc but unemerf.ed in ft pupal skin.

0*KRne and 1 (1^27), in r x^ublicetion on the life his-

tory of the European corn borrr I uaapshirf ,
obt&ined

materiel for their sturUea through modified conditions of over-

vinterine. ^^'^ to the difference in overr;interinF. habits of the

southwestern corn borer and the Luropcsn corn borer, thet^e methods

could not be spnlied to the ovcrvinterinr, of DifHtreca (-rend lone lis

Dyer, nc,^.ever, -- -- ^^^.-
1
^-^^ ..- -^^ --'

.
^tcivn, vhidi they

had carried throuch the winter, were dissGctet' fcad the oorcrs

reirxjved find plocp'' in three inch sections of o\iarter-inoh glass

tubing. '^t^^-r '-- „ ,:r- v---- *> — ^'- to SUn-

lipht. The rate of pupation under these conditions vea delayed

pr^ rvhat fror: thr.t in natur? . In the secie ezpericient the borers

obtained froxa the overv.intf rr r o-tsiks v.ere reare" '- v ,,
.,.^. -?•> ^o



vlfcls three inches long fend threp-foiirtha of an inch in diameter.

Q*^,fxY) rTtA f^-f* "^^i^^ Tr 4 h Kn

,

,^^ .- 1 n r- »^ 1r. a_

ter of Paris block. The top of the ijluster oi' r&ris block vas

provi«1ed with e ^epr*?'???ion into vhloh v'ftter *'ae i)ourG<3 rvry t;wo

to four flayo, L^i-: :-.!:^.u C^ u t-iiti.-.-; uj.uui. Hioist thus pru\iuitie

suitable rrajisture in the vi&ls. I.ech block heir! 5£ viels.

Other litereture invpstirrtf (^ on tbr ovrrvlT.t.r-rinr' of the

Eviropoen corn borer, tht southv.c rtcirn corn borer t-ncl the southern

eornstelk borer ( Diatreea crc-jnblc^oif^t^a Grote) 3 a©a to ph?78io-

logiccl or hTiBtr^-
'

'-nt^ct ... <' T»o^1r>^'i, ? re not appli-

cable to the scope of tide investig^ition*

IIETKODS MD I/^.Ti;Ri;JL

1

The specinens for this work vere obtsinefl frotn Hutchinson,

Kansas, through the oooperetion of Ir. .-.trut.rt - . x..den of

the Bureau of Entor^logy fend Plant Wiuerantine,

SOTnc ISOO com ntnllr brnps, each rlri^lf-f*, Int'lortlnr' thp

presence or un over-intcrin^: borer, v.ere gatnereu la tne ftJLl of

1948 from the experimental plot'/! at Hutchinson and the farm of

Kr. ?-elvln Siefk© at Hutchi '^'"^
. ^^ ^ »--^ t.f.-r > r. cbllRCtion

of the stalk bases to avoifl unnecf asary handling. One thousand

end forty stalk bases v;crc placed in different ecoloc:ic3l situa-

tions in the BurcRU of Fntoinology und Plant ti^r^ -T-^eri-

jocntal Field at Hutchinson. The remaining stalk bases ^-©rc taken

to Manhattan, ICanspn to be overwintered under laboratory conditions.



^
Ovfirv Interlnf. Conaitlona for 1.x >rrUirntel Obct^rvetlons

in Uie*.-> ' ^'

Tiipf
^

ricld, {'} 11,-ht,

tvrelve inch, on«». iKJtto ,

vio. oa niiUic.
' raiic

one lov.cx . -ound Ifvel (poorly di -
{Plat*^ '.'').

In the xi.;.>.i^, V vx -1.1 (. ) ,
'•

'

plfecf»c% re Aivided into lour gr: ,

ccr^rj.st*-'' of ISO Ptnl'ic bsses ^^c^ '

•
••' ^^

covered vitti stc^j • ,
•

-^

IF' ,

by L.'.;.^ ji>l<./'>

group of If'O fltelk besee {Mi\l\ as left uncov

htcwiu. i,C'j\.i,. ji. 180 stelV > ..„-.-.,.

fron six to nine Inchr >-bcairr aebriB vhici; ^..o irn

covered with SiPtl Crf'ft npper* Holes v.ftre punohad i iapcr

to pr:- .
^'1' '

•""

netting 8T,Biced a-c the eld in pl&co vritii vir late VI,

Ftr. 3). Thf thira .^rr>n:> of 180 stelk base? (Unit 11^, cov-

er'.
" "-" '

'
i' cor"" '

place by pole? v^leci together v;ith vires (jrltite ii, rifi, iJ

.

cvy blr.c>: ^oll (b) ?70 stelk bases vere place<'» Of

tlic.oe IB J \.C!re r;l£ccc! in i'urror ^ .^0 on tr:e ria<.-c, liicae



ION

f.t; Ik besr-n i:

: . -cr^ ii; the field at i-.ntchinBO:
,

(^ iOtoppaph "-
. McDouf^el)

"" com
m corn

/ig. 2, Infeated stelk beses pieced in upri^rht position
^^^'-r • -- •

• to '

1 dis ce
until e "tr , ;

.,+ .'>

I. ;^>OU<:ral)



IfA^ t

?!€• 3-

•*>u»taT-i'-v-

fSi* 9m



' 1
%-eTe left uncovered (i

"

IR. 5)1.

li : ..fio.Vr.'* Tfinl " n nil (o) iro rtrl'- bp.ff!!? vf*^© plficed.

Of tiae£^c '>0 v»:rr; plticeu on tii€ id 9C in the furrov-, i'heae

v<crt -iovpre^.

ril o,

1 , jrteii^.Y c^rici. " .,^
'•

within the ovnrwintfrinr tu".nt-l n ver**-^ csollectr'- .

nacii -

rcnifii'K ;aterl . on Ju , 1949.

in t'-r I.'

>*• k.^ZCV-
'

TI indfi stfilk: beaei? v•hioh uere obteinec at |^|

% '•-% •f-'^ "'nnn ..i-fcn l-n^T'.M T«o<^ Po !" -^-[i- ,- 'j^vin~ i^^^l

teririf- in tiic leboretory under variable condition8, In the leb- ^^«

orptoi^ir exwrlnfintp, /^60 bo.rrrs vflre used, Th€s<> vere divided |^|

^^^ i-

1

, ^, ., . T , T '-,•. _
•

_v ,.„4^ ^r 1?0 bort^rs ^B
Vwar. in turti f»ivi<*»fl into three proups >

5 ' J
of A-O borers

©enh.

ux'ou 'lace ' '. J tuoeij,
,

( riut-c: V j firou:. ^. f
•

pldoee in holes v^hioh had been Iwrefi ii ito fci balae block (i-lRte VI)

and the! borrrr; of .-rom C vere «illov.'rfl to rf?Tnr1r In thP r;tf^l>:

bttses ( i^atc viiij.

The Inj'iivlduels of croup A in each unit vcre Vkeicned, the

V pi '->>t. ! \ r. 1 - r ?•, /•I -fv^ ' -1 c /^ + r\ r > <r. f\^ »:; y^r- '-f-
•

^\r.'-aVt ;^^^^H

VEfi pl^J oe'^ in a p.lfcan tube three inciicfl1 lonf •^©ven miliimetGrs ^H
inside diameter. The ends of the tube were then .... ..„J



rr-nt niri^TO^j OF PL/'H II

. 3. Corn stelk htaeti i sout corn

borer "•'• '^•'' ''. •-•^^ -- -— - --il in .
.

- - .- _;". ot

Kutch: , ( beir-A- covered with stp.lk flebris

aafi ^ii^3fii Crel't peper, (PhotOfrraph by H, I,!cDov r.l)

Fir. L, Com stalk beoes infesteri vith the soiithvestprn oom
borer "trrns planted" in loose soil in the field et

Hutcbi ~'^^, ?:anpec, bcinp (—"'—-' v.ith f—- ''ix to

nine i of corn stalk, r . (Phot ;i by

M, McDougal)
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fie* 3

:^^

fie,'



'non OF PLf-T?, Ill

J

•:" in .I

in e a.rev? in tJac field at Hutchinson, Kennas,
(Photocr ' '

. :cDou('al)

Fife". . of the corn stalk bcRf>3 In the hecvy black
soil in a drav ( — -

crnter of the pi- - .- j - .- . — .

snow end ioe during the winter. Tiiey were
- r-iost of the Bprlnr. ( Photogreph





¥i(:, 7. Corn stelk baseo infrstefi vith southvestejm corn
borers "trr " "'in loose, eeni^y soil In
the ficia t- ....-:,-- on, Kansas, under nno^
dixrimr the winter. The stelk bases v;ere un-
co-

st..^. /.._.., . -- -.J..-. :-^..----

onl7. by H. V.ilkden)

(Phot it by H» Vailkden)
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« ^
cotton find the: tub© plfctoed up: o tubes

v.erf hrl. t)or?itio Ircir. 1 in holps

v^Mciv Lad v>©tr. cIriliCv" loCfCE .csiciB oy 3 1/2

inc:^.c« br 3/i. inch. The tu rkenc Inverting e

..'> t-i.v-i .TV-
, -.ilov.ir rcR at.

tliC oottoir:. he saad irt ts V6S ice;.t KiOist throUfiiiout the

eTperir.pnt to •rcvont deslooatiorI, 0»K£-ae an*; Lovtry (192?) t In

I'f. ( .

ture (Ureotly to tne cotton plug •t rive to 9i vt.ls.

?};npe iri('!ivi<5u.ls of froup S1 of ociCh unit vrr-e likev-iee

V,t. i .*o;<i-

sictely 2 1/2 InohcK d* riiled ia e. btisa v;ood

blon'- 3 IriOhr. •
' • "'

v^'cre __^^^

'vJwtOii -i**'' bloc: roxirriBtfsly ^H
one inch ol ethod plyinp; v|

p&riod. fl
The st.*-l^ h- vhioVi th€> borr^rs of frour* C of f»Rnh uhit ^^^|

each liidt. Tiie.ge Vievf. n-oisttr^ncd bv rsinfs the bunnies in

three to four inohpn of vf.it€:T*

i<t-.4;ii U^liL., OOlibi e(jii;< ', tiibrs, 40

speol/aens in the balsa block and 40 specimens in atellc b; , v.«s

then olccRr convcni. Izc^[ bo?:. These vorr he re the

tCi..^;£:rciLurf 01, rct.c:; rrct^j:irig. un Jenuery 15 1 l>4y, u:iit I

\..,f; plfcoec! In an attic rooai o: om buildinr. (Felrohild r-ell)

\'.': .r r-f "J.''! J:V,-T»> 1- ri--/

J



LAK^IDH OF PI.

Class tubes, iiBlf. upr; ^o<\ block, in t ^.nr, of send
i n oor r^ Vi'ere oven-interee in the
li ^

'"', . ( '"••tOf:re- ' v- ". J, llnn-
ne)





ION OF PLATi. VI

L.^ IJ.'- X::.L V i. .i.C. --•trerr

O'v in the 1ft .. et ^^?

'i:i.e cotton uliij-s are to pre\
(Jfiiotoi^rf -- -. -. -r-M

'..orers.





Oy PL/iTE VII

Belsa — •

borr --e over-
y-i^''^ - — -- - - •-. ^- tan, i.c...c_3. This
block hao been cut onen rftrr -^ce of tte nothc
"^

« iii tiie ovcrr-intei-lng
c- - +,, ,-w..ip, (r-hotogreph
by F, ci . ;





BXnjkKATION or VUiTB VIIX

bundle of iafcBted oora stalk \»&Bma in i^hleh soutlnvestera
oorn boirera tmre oveCT-lntered In th» leboratory at
ISanbettan, Kansas* (Photograph br F* J. Hamia)

1
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was about 64° F., the ranrc bclnr from 59° F. to B2° F. Unit II

was placed in an underground c&ve v.hcrc tix- evcTi^i^c teujjerature

for the same period v/as ebout 42° F. , the r&n;;e bein^ frora 46° F.

to 55*^ F. Unit III .... vuit storage rr-frl -r-p.-tor

in v/hioh the temperature 37*^ F. reiiiaiued constant, i'heoe units

were observed at various times durin;^ the overvintcring period

and the condition of the i.j...tv.x;.r i" "'-'3 re-

corded.

On May 16, 1949, each unit was re?noved frora its location

and the grou,;G placea ueiJciruufcii^ in o ..oit. uncd cage with a glass

front. The cages v/ere placed in a roon in v.hich no heat v/as

provided r.nP rllov ed to reir^in there throurhout enerKence of

tiie raoths, OvipOPition aad fertility of the overwintered fe-

laalea vms determined by plecin;/^ 14 ;uothD in a cape Vtith a smell

coi'-A _u.^iiv. . tch-

inf;, Follov.ing the period of emergence the balsa blocks and

stalk bases were opened end the contents exsiriiined.

RESULTS

Field uonaitions

Upon examination, on April 9, 1^'^-^, of one third of the

material v.hich \.as being oven/intereG under field conditions,

indication of a high iuortality rate in ell units Y;rs evident.

Only 4.5 percent or 15 livi- '^eci.t u o^ 330 i:.^., oed
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stelks vere recorcred.^ inujority of U:c livinc borers vere

recovered from t'ros© «t8lk besee provided with cover (Teble 1).

• . (O'-ivrr-pr" rith OtP.lk

aebris fcnc' ;jioai Orarx poj)er) and oeven vere recoverea iTom

unit IIl,(covr:red t ith ctelk debris only). Unit II, fvirrov.',

yieiiicn oac livinr: opcciaca end u::iL -i, '

' "
,
" '.r 1''^'? five,

Six living borers rero recovered fron unit Hi, furrov , v=hile

only o> '^ vrr -rrrv'WPT-rd froi'^ thp rldre. There is no explanation

for tiiii.* occurreuce.

1. ^,..... , . . .. ..... •--•
£:irdled v. > of dote Training inffistation

without destroy iii(^ the atfclk^

1

1



27 n
Tf.blr 1, Mortality record, of scuthrc r-trrn corn borers over-

vintercd 1 odifled ficl(!

conditions &t i.ut.: i.i>n:..i.3 from October
- •

Unix

t

i • " ^ : >..;r:b0r

- Ik
3

e::t.:iined

I .• . a. i. V

I Apr.
I 1949
t

9, :

Nurabf r

19/^'
r. 9,

: 1949

I Uncovered furrov-
rit'.ee

30
30

24
25

6
5

II Coverer

. -.Iks

paper

furrov:
ri<?r,e

30
30

1
5

25
24

4
2

III Coverr^^

1 • - , «

furrov^ 30
30

6
1

20
26

4
2

lY LiQOOveret': Turrov; 30
30

?.6 4
8

, ncovci'ed furroT/ 30 2 26 2

71 Uncovered furrov;
ridce

30
30

27
20

4
10

(All units) 330 15 267 51

n

From Tnblc 2, it cr.n bp neon thpt, the Tnortellty of the ovcr-

¥.;interin{i borers in the tield v,e8 extreiueiy High, Only three

livinf: borera out of a total of 660 were recovered from all

unl-'"' ^T- t '-• c-^r.-.iy.! r\on on Juno , i >.
'' '

• :" '•' ^^^nts e

Eiortality oi' over 99»5 percent, Tne check areti in an adjoining

com field showed a mortality of 99«$ percent on Iterch 22, 1949
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as determined by Ur, Herbert K, V<slk;den.

Tfible 2# Mortality record

CO

of 80

3 fron

over-

October
1948 to June

Unit : Lev; 1

«

:

:

:

f
•

st&lk

exeraint:

..live :

: Juno 9, :

.iu.;.ocr

June 9»
1 -.;. -^

I Uncovered furrov;
ridge

60
60

60
60

II Covere

;

with
stalko
and
paper

i\irrov/

ridge
60
60

1 59
60

III Covered
vrith

furrow
ridge

60
60 2

60
58

IV u'ncovered furrov;
ridf/e

60
60

60
60

V Uncovered furrow 60 60

VI Uncovered furrow
ridee

60
60

60
60

(All unite) 660 3 157

Due to •'".rill nu.'i^'?* of hn^rr'' ?*» i^nvr.TT-^^ fr*o'i all u^^.'^'^-

it virtuall jasiblc to f]eter;»iine wiiieh iiifitaofl of proposed

protection affor )VcrR, inter inp; condition. It can he

seen in Table ,. ......>, .

t ^/i^v

frois unit Hi, rif!re, vhioh war: covered v.ith from six to nine
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inohea of corn atalk debris. Basfifl upon 60 speolraens this

"ftcrc atiil aiivf on June , I / •. In ooiiipi^riaon, to 0,5 per-

cent ftllTe at that tl*'*' in «11 tmlts on June 9, 19/»9 end to

<-,' oroent -11- ^n,n 4 -r..
,
-his

tjj'pe of cover b\ lliKht impro over nature. fstalk

beso^ Tore junt stRrtinr to <^f»cor"pofe in \mlt III • June 9

inspection. It la or Intererit tatrv oxa.r uor^r re'COV«^r©d

on June 9 wss teken fron unit II, furrov, Vvhioh v^.3 providefl

v:lt. •M-.r- r '^r f't.riv flrbrlR f3"y» ginrl Crr.ft rnDrr, The stalk

b&seu in tLis .situation xcve ^ory soft anfi v.cii ciccociposed. It

is of further lnt<>r«»flt thpt, the ptomv of 50 stalk beeea Khich

Viiti: attdk debriB, bor.rr^s end Goil were so bef^ly rotted tiuit

onlr 1^7 stellf beses %-f>Tr dlstiirruiDhable; ho^vcvcr three borers

^

Thr Ition Ql' tne stelkr 11 units ren*^ed from drj'-

nnr* hrr'' n(^. flecc: • Various osr-Fnl^nfi r 'oun*'

v;ltnin the ovcrv-lnterinr "
'

.
""

'

^ cov^uionxy were

miteB, coller-.bolfinEi, dipteroris larveo on?^ various funpi. Unit YI,

inffcfcted with tcriiitos, The DipterF; Isrveie \%€.re reeror* in the

leboretorv; they v/err identificf^ olloro: Funi?ivoriaee,

Brertysir ., fV^t.r.r•'^' :r/« v*-!.' ri-' r^ yoroipoinyie texana

(Long)? (this Bpeeiee usually has hetn found breor'.infr unfler berk

of trees) ihrxf" Otiti<?r , la fulvifrona (Macq.) detcmined
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Lcborotory Conflitiona

The laetitodo used to overv.lnt asturn corn borers

.:. \,hc lfiborr.tor\- Tiro'lucef^ consiflerf.biy better .-
-

i '. fm the

KietLoc<; ui.:f ^ ,-/ . •

motlia v.©re recovered from 360 l>or©rs v.iii.. overvintered in

t. . .-,. -^orf-f"ir''% ' ' ' t-^-.t,vn pioths v,-cre i*G0ov?;rc'* fro/n 120 borf;rs

"iftlQich v.ex'e overv.intfcr< .tac roo . it-iity-one .Krom

vf,epf» recovered from 120 borer? overv.interfid in the fruit stor^f^e

-* •^>'. .. . ,,. ,/;..i;.ic room r.a;^

OBve tnan in the iruit; uvox- .•i'rifieri'fctor.

In oor^of^rlnr the balwe blooka, flass tuben, anfl stalk bases

fro , y
" ""'

found tli£;t tne balBG blooicfi proouoed i,ii*- 3t ou of living

otiis lass tubf?. -protf^ucec^ lo\%e?^t n\i!-*ber of livinj»

i;iotns, (Table 4). Jiace execjcioa ox i. <•«

vfGs not alv;ays yoaaible this leu iserepeaoy to the conxjeri-

son of stel 'ij-f-ps •. _ .rig© bloc' ors C-.3 E rieterlel

in uhioh to overv. inter .>or©rs»

On beptombcr 29, 1949, on© living borer vran recovered fron

Wintered ii? i.*ruit 8torat-e refrif;orator {tti;iperaturt.- 37'^ i-' . )

.

Little infor'nation of vrlue to onf» intorpste<3 in overv^iin-

t'- '•' - ' .led from

studies deBlinf: vlth ztie reiction of wei^rht to survive

fleeth. The av€)ra{--.6 velfcht of those which died was eliphtly
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L!old cover SgbA Bouthweotern corn bor^r in
tiiC o' I of a stalk, :orti

the ti...... . ... ^iv.,
'"^^'^^ '"'>'-! , '^'anii..o .^^

.',.)ril 9, 1.- . (i'hoL. , J, Hfinnft)

^ X » J. Jj, i.

fro«" the rifla ,;lots at fiutcliineon,
- pril 9, 1949. (Photof.raph by

1
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frox.i the fie la
^

on /,pril 9 1 1% . hotof^raph by i?*, 0, nenna)

' W. X tJ fc

Fir, 12* / oora otelk base contein r'^ed noutJ^T-'rstcm
corn l)or<^r coveref^ rlth raolc^.
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oorn Rtnlk bpsc contslninr- a dead southv-estcrn corn
borer covere<?! v ith siltes, o v-ea teken frow the
,.,.,. •,..*.„ jj^ Kutchine?on, x .. uses on Apri"'

by F. J. iiurma)
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hlrhcr than thorp v;hic'. . , >:• :iillir>rMi8 is

vldual ^-hich c-iefi v..'os 400.4 Hdlil^raras and 492.6 railliprfctia is

^^ .. .^. , rhlch e?viC2^f (% aee Ttblc 5./-. i' T f r;^

Table 5» lr< eight re-

v.erc ov(

urviviru^ and dead borere whieh
^, In ^ 'ttood
• e Ej.-.-.. . of 1

Overii'intc^'"- >-'hiti t : :iorer t
• weight in milligrams

: --'-A Deed

Attio room

Gave

ITruit etonif.e
refrigfretor

lightest borer
heevlest borer

lil?ht©8t boror
heevieot borer

lirhtest borer
vif<r>t borer

112.6
492.6

105.0
414.0

130.4

094.4
374.4

150.0
400.4

076,0

Seasonal Prop,re 3B of Specimens in Cle 3 9 Tubes?. The progrcsi

or the borera in the glass tubeo of ell unitf> co--"'.^ -" observed

throufthout the overvinterlng seaooa.

On Novt- "=-«'' ^7 J tbr> R-^ipclncns verr. ^-fiirhcd tsnt* nlRced in the

glEss tubea, Qa Dece;ab6r 2, ziu: .
rcirjsens vere ooscrved.

;J€V^nty»tviO pcroont hari already syu ilken lining i^'ith ix cap

i_,^,,^.. ^^, . •^r^e•<^ „,:>no< evcrf •
'-'' ,illlnE?trrs hiffh

froia the top ol the bottom cotton piw; to the silken cup. 'i'ne

shortent one ^eR 16 milllrictc:t h^nt v/es 60 nllll-'ne'ters,

Obacrvc-tio:; socoi; '.' ''' -^^ ^^ect:>... ^'~'' ' •'
'"-

cent had laoltr 'cUtiontl 11 percf'nt had spun and ce:pi)ed
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a silkt" .-...n.-. . rcnaber 31 » cJi erlfUtionel

20 pcjrcer.t had Biolted bringing the total pcroentcre of thone

that hed niolted to 55. »y Februar/ 16, a totel of 73 percent

aua i:x)'xtca at leaat o^iOv, •

1^ c e of :^Qtho froa Piipt.e of nfullv Qvrrv/iatr --
'

Borors . By , ;, ^f the borers in pleraia tubes which haa

i-ne U'intfc-r ia tLe i.^T.-cxc rouu iit-.t-. i^r-j. ^..v o-:.t ''''^" p, the

epeoiiacnr un to shorten end two of the borers hen pupsted.

oGlsF hloc:': .'ored to the nurfecc. The

speci^ieuji iTou tii€ o&vr .:,i,or*.f--f; re.rii^erutor

showed no evi«ienc te at this ti);ie. On

Mry 15 t/ 'A-?' ^-. »,-vT>;-rv,- frof -.. block In unit I,

J.: .ey 16, all units vere i/i&cea in the saiue environ .ct

En<1 the balsa blooicn, glasg tubes, tind stellc bases ¥;ere pleoed

separc:tcl-- ' screen cage-. ^-j .^/, i'i^''^
"'^*' .-»>. r^

from the b&la& block and one eocii from the gleas tubea and stalk

briBcr; v.hlcli ha;^ n-r^cnt the vinter in the ettlc room, i.^v-ir^noe

or tiiCiiO coiitiautci unx.il oum; ,:1 v-cn tvo -iuOii'3 otch eawrged from

the glass tubes erwl the atelk b&ses. last record of emerpenoe

fi-o .,^^-.. -..OB on June 3»

•iae iirtiv. exjierf^ence of adults froa the borers ovorvvintci'f ^1

in the oeve tses on June 14, when nine moths eaerp^ed. Three

eiaex" '"' '"^"^ '

«

' ^"i^n baloe block. The

last rtiooru of eiuertence froui the Gpeoiiufcns overv intered in the

ceve was on July 1. i ;ner cace of adults from the speol!?»as over-

winter-" '- *' it stora-"^ -^--''rl/--
- "^t .^< . .il

June 21, EiaerfTcnce froEi this unit v. as completed by July 16,

^
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Froci observations of tl

J. jt^^^, TO^ the ovcrv.iD-

irnpt,^ . It v.r.e no-
terinf. cei^ i.:;' ;'cc;

tlcf^(? in thx- fslfcss tnb^ ererta borc-re left ^ubc to

-: r^ -.-.f^ol'-rnR in blockr. oftrn bored perpen-

dlcular to their ov^;rv interne-

prior to pupation Epptrently does not occur in neturc since raost

^. ... ,..„,_„.-. ov-mf^-.t.prlnr coll. PoOS (1927)

stfctcd that en unnaturfcl enviroxiuent .ecessery under

l&boretoiT co".''ltions^ proMblt- rotion prior to pupation to

cue.: cn ex^cau ' ^- "^ ..i^x-'-j-y

preveatcc e rearing of the i^uroi-can corn borer.

-. ^.oniti, ertllit: mj^rfpn.c.vcn _g.

On Ivlay ' , '
^ ths of both nexec v>f:rc

corn ,.l:nt 12 inoheo high. On Mgy 21., thrpe cfrg: mesree tvere

ux-^cov'--^" Ic.nt. IVo r.esses on the u.

leef aurfuoe contfcluec titrct enc^ nine ::ca^;cetivol ; ' one

mecs on the unfler ride contained 11 ep^a. Over 100 egg meases

, . ., '..,^- c.-,r fi^^or oi' -. . ^n "av 26, each

Ct.i-, on tl:e plant v.-t :ed v.itxi tLree red Gtripes, On . . ;/ 31,

the ef-rs hatched and the 5.-::£ll lervoe ^;erc crev-llnp; over the

picrit.

GC

The follov.inp; conclusions cen be dr its

•tf^'"" r.-i ->-(rf - it./ ••thv^^.fitf T"-i corn borers under

1
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asodificfi field oond.ltionr itchlnso , sea,

i. cthn?^r. xize.f* to overTlnter tn© southv.efltGm com

bor- <^. little eclvent nture.

::

.

- ' -;r^ rocovfire<i in the field experiments

r> .-^ivrrTf' V ith eom stalk

debrie, tMid corn atalk (i«^bria end it>isal Gr<irt paper, Tiiic v^uld

inclioatc that sxxah aav nn cflv«int&f-fi to the borer, liov-cver,

t *' v-..-...^ -.^ -., ws n T. o + rjQ giTiall to con-

cluded that this rmtho^ oi' protection is better then nature,

3. -r^v Of livin^- rxirfrn rr'noverert from the expcri-

iJiCiit^x xicj.:; >j.ox ^'une ,

-..-.-v-.^ -
•

.

^ -^ . ^- -terKiine

the vcluc ifitho ^ield laodlricetion ettemptf

rolio .;oaciu3ionr, -i.ra^n froBi the experiments

eonductef erwintcrlng of sbuthv.eatern corn borers under

1. bouthwe^tfern com borers vere success fully overv, intered

in th© leborptory.

^

i

1

> -— A„ ,.-.,1-. .. upon tem-'. •

peraturc upon the laeterie.l in "vrhioh th^ xp/ere overvintcred, Tera-

pereturcf bet/^ cen h5^ F. ^'^^ 62© F. apr.eerrd fcvoreble for ovor-

--ujoratar" . .:c tcrapcraturc approached

trcozXiM: overv inter infr ViRO less succesoful,

? The lr.r-'~€'St n^^nhrr of not.hn far? rrcnvrT-r,-' frnn bor':^r?^-

v.:u(.: ooen ovei-^.iatfcPcd in balst vooc blocks; iiovsevcr the

coi"'; ly less effloi^'it and for pro-

r^ tm
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preparation,

• •

for the ove^V'-inte^inc^ periof .letio he number

of rrsoths reoovorr ^hfts* eitperlmento.

iY

Due to tiie smell number of overvinteririg aouthVfe?^tern

corn borers, t_- joflle. Byar, v-hlch cmercrG norraally

v/inter' uuabera of uid faoilitate e:t]-'crii,uental

titles in t.l -latte.-
,

•
, inrepJted st aes for

thiv^ : ork v.crt obt'^i'^?^'^ tvy. - 'Aircnu of Entotaolor— n.-?.'^ Plsnt

-uarKntiii" •^ UT-c:: !:::.:- ooimiiy, Aiinsar , talits

were a.lvi ,f 1040 enfl 4f>0, respect ivelv» The

first lot v,'as (^ivic'efl Into fix tinit'- '^ir.nr-

modified ecological situations, iu tiie Bureau or iritojuoioey and

Pit nt ^..uarantine Lxr.erirtentiil I"i€?la at Hutohlnson, On*' third of

this <; tr r>1> 1, -vF v-
_ ^^ ^^

tliir . ©Dcamiued on. June 9, 1949, a© vinter •.lor-

tality. -hcok pin l(^ft unil'iBtu.rbf'- -r-prbv- ficl'',

iii^ti.aii and

pr«pferta for overt intering uacler leboratory oondltions. In the

leborstor":'- the srpci ivi.-^i* into tbr«-^<* uni':. , -.

unit c;.u.ii:;L an eque.l i^roup of opeciiiens iu Jioies in balse



u

wooa blocks, la glass tubing,, aafl tn stalk bases, mch unit

wfts pieced in a situation in ^hioh the temperature from Jenuery

15 to mr 16 *6B different. ..t tbe beginning of the pupel period

the itrou .0 froia all unite ^re oegea eeperetely in the nmrn en-

vironment, i:,.^rp:enoe of adults fr«n each group tm» obsenred

ana the catha recovered.

The iiRtho^^r? U3c« to laofJify the ove in' interIng conditions of

tb* souti.ve;afera com borer ia tiir n^l^ ha^ little e«vent««e

over natural contritions. The nmaber of livinF, borere recovered

V«s i»8Uffici*^nt in ell crtsee to aetemine the velue of any

method of uiOOificatlon us a aeena of overv intering the borers,

m&t of the borers which ^re reoovc^red et the April 9 inapeo-

tloa end all recovered at the ^tit^-^ ^ inspection t^re teken frw

mterlel ^hich bed been covered, '
' vauid Indicete that oueh

protection is an aftvaattt c to the borer. Hovevf-r, the number

of living borers recov---* -t th« ^^^n. <5 ln3:>ection is too

«nell to concluded that this method ot pj-otcction ia better

then nature,

I'h© aetbode used to overv inter the borers in the laboratory

were coasiderebly more euooesaful than the field oor.Utions. is

may »B 65 percent T^ero euceeasfully overv Intcred. The eaergeaoe

of the borers was eiore ficpenacnt upon teuipereture t....^. upon the

materiel in *hioh thejr vere overt intered. lialae v^ood bloolES

yielded the highest number of livinr K»the; hovever the atelk

biuiea v^ere only slightly lorer, Jor the proauction of g lerg*

nmbcr of jaotha, the atel^ beees ttould require sauoh leas tiiae to

prepare for over??iatcring than tiie other m^tho.'.n tried. The uee



45

of st&llc basee wsnliL require morm ftlseretion In gathering

laeteriel to assure thet infested laaterial was obtained*

1

J
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Purine the pr«parEtlcm of this tat a is, y^a*- vrlter w«9

very fortunate In hevin^ th« ftavio© ead eiaslstence of his raejop

Instructor, Professor ;;. . vllbur, Professor of Entoraology and

meittbor of the Kansas State coilcg© Aerioultural i:.sperlB»at

Station Staff, The vritcr also sialics to eoimoTflede* th© at-

aistenca of Mr. Rerbart fi» tiaXlcaca of the Bureau of iintauology

and 3rlent Q.uerantiae at Hutchinaon, Kanaes in praperlng the

ridges end furrowa for the f Iclfl experiiacnta and for hla peT"

EiiBsioa xo uae mBt«riaX» equipment and groxmfl area at the

Bureau of i;nt<»ssology and Plant Quarantine i.xperiaental Field

under hie oharrc at HutchInscm end for tb« taking of certain

photogrtii^teB.

The writer is grateful to Dr* Hoi^^er C# Smith, Bead of the

Pepartiaent of Entomology f.t KmimM r5t&te College, for reading

the fsanuQoript end for sjaiang s\»ggestioas to improve it.

To Mr. C» F« Mueaebeck, in efearge of Inseet Idfntifioation

for the Bureau of Entojesology and Plant iiuerontine, V^aahington,

D. C, Alan Stone and Willis *• ftirth goea apeoial consideration

for the Identifiostion of the Diptera *hioh were reared from

Ifcrvt-e.

To UTm Merlin ITcDoueal, student of Entossoloey at Kenaea

atete Collere, the ttrriter is indcbtea for aaaistenoe in gather-

ing yuixcrial end for taking ©ertain photograptoa.

n
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