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9ft«Si flomer for several years » reports of Injury

to planted seed com by the com eeed beetle km pallirNig

rab* hare been received by the Cepart'nent of liiitor^l-

«gy at ^snemm rtste Colle?re and by the felted ^ tatoe

Department of i^grlculture^ Bureau ol jxiosoj^a^ and

Plant Quarantine*

tlw beetle has been Inwiwi to be Injur!our tc plflmtad

com elnce 1885* However« it vac not coneiciered a pest

to ceed com uaitll the |»et f-sw yeare* Prior to 1S85»

the corr. ^^^ed beetle «as tluttght to be strictly camlv-

CHPOue* It ie WW kwnm to be injuri<n2s to BMuqr Kicde of

planted eeete ae veil ae to the oofti seed*

fhe beetlec are pres^at In euch lange a«Bd>ere In

tlie fields thaty i?ith optlraus condition? for the beetle*

tfc» faraer could be m^Ject to heavy loeeee tioe to Injury

to the &nrm of planted c&en by the adults. Ince very

little «ae losovn concerning the biology of the beetle

prior to 1937d and becawe of Ite great nwabere with ite

potentialities ae a peet under certain eeol«^cal condi-

tions, inveBtigjntiOTi of the blolony of the com e«ed beetle

vae started at icaewae tate College in the epf^ng of 1937«



tmxioaoalc Literature

th« identity of the t>e«tle einec Fabrlciu« has bcttt

aista^HRi aaagr tisee* iUiother epeciee, ^« cgg^ Ww^^ fts

Ca»»]r (191^) statwe, bfts been frequently confucod «lth It,

A* pRlllg»» 5*b. belongs to the on5«r ColeojJtemt family,

Carabldao} Bubfaraily^ Harpalli»ef tribe, &o^ftlpini, and

to tlie timmm AeooodcruG* /^« pallioec Feb*, the com eeed

beetle, ees fIrct doiscrlbod by -'abrlcitifi ae CagiftHM

t?alliT?ee Eab», and tbe description publli>b©d in the l^nto-

aologia J^tmla I, In 1795, Ume C1920)«

SlBoe Fibrlciue, the beetle bae been Itnoen at T&rioae

tAmm* me 4» ^^l^ipp^ i^»^ FWt^rlclup (1795); A» iiSlEiL -^*»

%ley (IBao)l ^ ^ecent^ Chaud., I^ecente <1S68); ^,

yor^collie T>ec», lley (1880)} 4. r,^;^l?^e l^c.

iBOMBSyL palllpee Fab«, accordine to the literature,

bae bemri placed la two different trlbee, the firet, the

tribe Harpallni by Leoonte a»d Horr (1383) anA tb« aeeood

Aoupalpini by Coc*ey, in ehlch tribe it ie kaeen today*

Ihe tribe Ae^palpiid^ appeare to be thm sore appro*

prlitte claeslficaticm beeauee in eu^ an arren&eai^e^t it

breake up the oeoqAex grouping in the tribe Harpalini,

raisee the tribe to the eubfa^-^ily llarpaliaae, ehich, in



ttan^ 1b ^psirated into trlbee. ible (urmmemmi% aide p«r*

alts the tntiwuwiagt to woxlt irit^ xim rsrloam m»^t*9 with

SPrnfUet iNUi#» rr^qiMttUFf th« oArller irrlt€tz« pXae^d «o

May Ceovra into one trlb* i;hfti tl}« trlb« Iwomm uiwieiaj^*

1^ b9«tX« me plaeod in the trib« Ampelpini imder th«

lb* ««iS)ttre of thiB trilN» am dUftrseteriMd bjr Mm fol«

lowing ai»r«et«res th« mmoaA Joint of th» labial palpus

ts l»ifs«toe» In front and Haa ooa poetarimr aata oa Urn

U Caaay (191A) dttaeribaa tha trit>e Aai^alplni «at

raeand joint of leilxial palpi l^ieatoita in
front} frontal liq^raaaioiie Irolatod «r cantir.uad
ot}li<^el2r baolnisiia is a worm or l*e« fina eaaa*
lioulation to ilMi aldfila af %3m ayacs tarsi vari«
ouelif modified etaojiallys body alaafc emtll to
r9Tf «aall in eisa*

Sha i^Kiara ara Buaaroea abatt afH^arad with tlia

apaciaa of th« oVmr tftbaa^ laffilafttiB^ an taKzanal •mmm%

of 0truetural diveralficcition* Zmmmj (1914) fmy& of raia«*

ins tha triba liarimllni to t^a mtt^mslXf Harpalinaat

It is preferable to raqpoift ttui
9€ L ich *9T% tarmad tribaa hf Lectmta
and. orti ..: ::u:.;rcniiie«^ aa ia dana is 8ttrapa«>
The classification of CanidUtoa aoa nomiJtad tea
resulted noa «i reiT gradual {««««»« of avolu-
tioii«-^i}^ ar^trary anvagaaant of y» a«*li«r
•tttHoTB ma aaaacBt^ljr ig^rMrad ty tJia ««rie of
Laaonta in 1853 and it ie aaey to tnuse aasa aub*a^tiit aatwraligationB fraa thie aarly aark*
Par aaeaagdla^ forthar aimaination of tlia ««iraet«r
relating to tim fMnaatemal paraplaura lad t» Urn
dataotion of th© fitntesMmtal etruetura iwa



iitill.««a for th« dlTislflsi of Vm Q&rtlbU»m into
the two e«etlfiOi! «« mUktmSi. In tt» elumifleaiimui
of Lftccnto ^nd Horn, baii©d ui«m tho «Ateari<^ of
ttw mMU»t4a«Ha oplseron in ii» dir«otSofi o£ tiio

WBBW* tbs «tt»r t«o dlecov«rl«s of ^tem eye^n*
«ti8tB» vtte h&vo giv«n mf our jMCMMOCit anrar^o-
iiwil, «i^ ^ftafb&bly tlMi aoct nfttom^ tiiet can bo
4oriiHid« rolJito to ttao ^tiotooao ^ «» or V&o
fwipra^or^ital eotao, ©xtrecoly eii^lficant In tim
tntwa wii41vliiiflB of tlw faaiXy ^h^ of no viOii*
in ^10 firsW ttio iioowfl 1p tho pnnoiiM or id>»
•eruso of « poetorowoxteriml cl:^tral pllea«

th» Horpallnoo* oooat^ine to Coeonf^ oaferaooo oil

Cafobldoo ia tOiieb tho awiflO'>opiaoron falls to rsoi^ tho

ooxeo, in le^ilch the Imd tMom tut (»ie eupr»«orbliaI

oota« tho oaaUlbtoe Aovoid of ORf «ii«pROl «oti^rotto

poBOtnroo* tho posterior <Mcao eontil0Boyc &n& %im olytro

vithcmt a poiiterior OKtomoX plica*

Coooy Bktmmlkaxuii Vm vam of tho stmiettiro of Um sa1#

toroi h«rotoforo urod in dividing «ie triboe into throo

etooro oaA aaiioe m sBoooofEim of trlbo« i^ob o ooii»

roBtriotod ohai^ctor. I^o urinaipsl divielon is feasod

upon tho eotso of Uat socond lobiol polpol Joint* Ihio

oltt»oot«r t.prmT9ntlj o«eopod tho f^tt«nt?on of loeoixto aad

Morti olio mod it only in tho soiiftrotion of amoro «hi^

opp^rod to inn otberwie© oloe^oiy allied* A biaotoeo

MOCOBft lebiftl polpol Joiat Phiflod the pofitien of vmmrtiX

importoi^ lasers, ono of «Mi^ «ao tho «9su« Agoaodonts«

Coaoy doMriboe Uso etmm Aganodoisio oos



t!i» body obloog-flRral, cotwex^ s«si«TftlX7

sin«nt, the 1 fonr««Ni r
• fine line rsiilah attaUM tb« ^rec« ;3aMir$l]mU.oii

of the nonUaa is deep^ sw^ »er« bres^.ly par»*
bolic ttmn In tlie pree«din(S je»swi& and tiie botios

ate

otute at their

of t tclx is 0«mm%uma bv

Ttie wentiMi bettre t«« lon^s ^-
notch* Die Itgnls ie long,
apex, peragl?rf;a« CX^fer^|^J^,
(»• ea& iiRrro«ly roundedi m
«pie«B« :it» l-^.blr.l palpi ere
lens^ t^ eeeenr*
ma& tla^e poeter
eleeiOer, very gi!«

c*^ '
—-Tftrently nc

Ir.' i orrj, the
l&et Joint o_'

ly arcuate. exuml

•nt rith twc '*'^'^-'

' fnd !t!ore oi.Uicely pointed

^ \^ ^ ,,-

-lefi* Ibt

ttye a» .
• x-lrlbXy sMNre r

««le^ tiAotJk,.i Lu^y^ly a lit*"*- -

beer benenth tw> pwrle? o
nally 03*w»ite In6 mfima
te Q^einM* '"el i«aM>c

b—

m

e«9« f.. rerawi pt

ee^MRSt beium ~

o T" . ifi etrongly
^rei^ the
•, rr-ry

''^
', -v <• ^

w^TB feel -7
^^^.e trllc
or tarf 1 of

tlw f••

, tcr-
oiten dliflcult

ih* ftl^dgoaen

. Ttit laet
>ftl eetae In both reocen^ tlw
e Icblfofv eeAleXly in the

Ptebrlciuc dc
Cfclong, __ _ . ,

pele« elytra with a wiae
tiM cuturei Oick at tbf
dQj^cy epotf he«A btae^,
brotm, the basal joi:
mtb hSnA «i«sla «aa c
tlnely piwi#ttt»eai hin& .. .^.
deep eiieeth ctrlae, Intenrala
5*<S aa»

iT Ont irtijOlly

/Idea l^
t^teii tiiUi a lar@e

.8 pale* llKMrax
1 ispreeelone
-' Bm Elytra «lth

• Unigtli

Hiie traneliitlon v&e takan fro« 8tatelilegr'& Coai«epw

tern of tneUtWM (1910) • Ca^y (191A) In hlii aMsolra



$

tecerJtbee it taarm TvCLlj b«it^ careful to not« tbm

t»vlpt%9tt upon «hi<^ 4* oalli.^^ !« a;ff«re&tiftted freoi

A* £232S* Ca*?oy dftsorlbe- ^* net

The X^ttCf rather ?;taut, coraroK, j-owdl,

aie <if tiM Y«*tex f««bl7 . « mtiMKHiX
irlsasl* |Mi«« proiK>tu*9 r I'^e tra<uiv*r8#
ectttri'^

"^'•- '^h sr«ft« •!: " ^—« eonMR
««»€( ms* PVOOIKK . - - UtfUgB
»€l<Sofn at i^e bane nafi with tl^w .'-uluj'^

%MAe
* -

*»f uaAtr «ur£a«( ' ' ex-

pl«iif«t l«So v«ry P&l«l tMMMft tvoeth, lar^e Uit
litt' ^rmr than t!w protliex«x» the vcrtox
«asc th a atedlaa poaacturet eres las^o i»ft

prer- "MHiiia rtout, c Qo«e«
#xt<iaaHas to z.m tiMs ' s^ t«e«»
flftSi* niter »Mm io _ h-f^r«
ih* i^ille^ the ei&ee : '^u*
«aft «tr '

-' poat«r7

'

14} 'xxth tvtj
B>ti»i< .— Leratttt r ^d«r Umr
the tsftse, ftelch in r . ot>tu8«
tet rather mill-defl- &iHj aolf
ilS^tly blwit at t . _ . , ... ace ptronclT
tfmSvWM lBtiHmlIy» t! m very finely reri«tea|—atan etrla ^etlnct Uit antf^

'

bbr«vlatad,
tiMi ^iMWl^ta ant«rl«* tappmeic „....ur«I«ies
baaa ppArsalr ^t etreui^f nmiatured trcm ttXCe to
•S4a^ aora r- ' ' '^

.
' - ' vtm vagva

(UnS f4Mi^a| C». ... ;:..,- ,.^. .,.^;. > *ia« m:ia
iire-rirths «ia«r th&n tha proL!!»rax« llel,
with dlfitinetly arcyata ^14*6 and m ^7
roaadafl «paic« eiztui! Ta^tleiali strict v .... .3-
praaaad^ tha aeut^llar chart Umu^ ganorally dit ~

tinet, fia^f Intcrralu eocnreKf eireai i^
behind ai^asl third; hind tare! rary ft .,
plaaoofi» fifth joint fully a* lang ac U;e flrBt



SeoiK?niic "Itorat'jre

A r9vUm of the MMnoaio llt-'--ntur*' Fnowr vf^r? litU«

work ^erm on the blolo^^ of the o- roeu beet?e» _.

oalllne!; l-iab*, althoogh th& lnc«ct sasj dtsrcrlfcea by .ai;: 1-

€tee in 1795* r«rt>©c (1905) rtatot? that it •»« tlve%

reeoenlzedl as a p«Pt injurious to r^rnnta.". efmip In 1883

vlMHi ft ii»aib«r ef ttm beetXee «»ro £ouii«^ i»uri4ii<i Xi^ c

$em of ceed com* "Sfmy w»i'« e«nt to t&ft Q«i«au of

iStttewol^^y for ld«f3tifiofttiOB»

TUm a&ut%tm mr% pffNie«nt in such large ousslmrt^ in

fii^ds tliat, vith opti^ir;} condltlonr* (smtmm 6msA&t is

<loi»e to ttie plr^Eited cton» eeed am Xn several oafiee ttiers

lias bsMi imsrl? 100 per cent Ioinb*

Riley (1^0) rcTJorts that 4* tmll^ass sss sent to

tim Swreeu of i^tomslsieQr eiMm it wai; fourKl fiimr^rie In

grest i«]Bd>ers in a fieia containing asay ^s PO*i« ^ tits

Roclty > ount^ln loeuet araJ- frse Uiou^t to be f©edine nvotk

the ©ggc» ITile »H9port »a« tiM» flret estIon of the

eeoROaie import&nee of the beetle.

Only two report* fmve been fmmd givln^j actual

fi^ree on Uie fir^^ble lose due to injury and InicK^ta*

tiem in the field* Omt of thesNs reports^ Honsrd (1904),

see froM ^mxmw «}»m ft nraiMrr ef epseimmis tog^et^ner eitli



a

eaaplee of Bproutlnr t^ralns were s^itr to the liyreau oi

lBt<Mil>6f fltMMlas •«•» InJuroA fj^lm* ObMrvatioos

ghowd •» !S«f^ »e 20 wSultit to a k*rfK?l snl «lth en In-

fe»tatlan co greftt In the ; icld that« oui; <^ ^ aerH»£^«

Xesc tiH« five aer»s vtre «3cpoctod to be eavod*

Aaetl^M* report, ' w»n^ <1925) w»» pocctv^a from

Mta«elEa viiero the s^iult of tlile epociec aXo ,tu the

tw»tern com root irona, pj^at>rOllffi AffJKl^Wl^^^fi* tiare*t«od

to fioetro^' " 'T^'-acre fleli*. overe InTeptatlonp heivi^ r««n

pi»port«a over o«v«rcil countlec of Hcbraske* v*mak (1921)

r»porte &n abtmftHMKi of &e#tloc iti n^^rac^s froa L^nmsttr

to Hall eountioo find eouth to Flllaore county*

QHHise to plaatid popcorrt Kcmtneast of '^zdiattan was

pvportefi a few ^f^irs ago after the b«»et"l©E im& be«ii fouoA

OQtlrM^ kemelr following a flooti ovui t. ae area*

lorter (1896) reports that llubep (1SS3) ecnt to tJ»

Bureau of ^"ntoasolory teoA Plant ' laftraatiCMr sraiae of com

in which he fo^ad tJ>o beetle-; uuriodi* Tti© borcau reporta

tbmf rmemlyfd the beetle during the tmmur of 1885 with

the infornmtion that it eaa injuring com bf eBtrntne into

tl» eeed and eaiit^ the e{»route«

AMi^ea (IIH^) reported that the beetle, until 1^3*

nag tJ%oaf:;ht to ha-e been carnivorous, but, utMm tl» eoe*

aanlnation ox the steoach contento of a xammr of b^tlee.



found both anlm?l and vegetable niatter. lorbeB, according

to Flint (1918), found upon examination of the contents

of thft alimentary ti^ct of boetlec ta^-on In a field in-

fected with clJinch bugr. that about ono-rlfth of tae rood

o^ i^» pallirwa war- derived fron chinch bugc. Flint (1S18)

euggeptf'a that peryiaps A^. pallines ate only the dead

buss ^»nd moulted skins.

!rhe Insect Pest Purvey contains a great nany notes

pertaining to the occurrence of the adult e throuc;.i"iOut th«

year, "requently the record" are :^erely reports of flights

oboerved in certain localitler througiiout the United ^itatee*

IJATtmiALn .Ul. J^THODS U3SD

Work on the biolo y of the com seed beetl** was

started before the stjring flights in 1937 and continued

until "ny, 1933» .or" was otartea early in trie yo'i^r ro

that the adults coaine: out of hibernation could be ob-

taimMl easily for n-imonos of study. Lar£0 nu-nborc of

beetles can be obtalneci noot years in the early spring

during their flights in the day or at trap lif;hts at night*

The exswrlments were planned to wor.; out the life

cycle, hibernation, dl«?trlbution, feeding hatoite, cor-

phology, and to make observations on the general bionoalce

and eooloisy of the species.
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Fmt r«fer«ao«e to the lltardtur« oii the tl i

the adulto *nd Iarva« were avallaljle* A consider

«MKmt of time ir»6 sj»r>t *in^* .. a aosl^iui In which lb©

beetle* eeuld lire and In tiaieU they would ovipo it* \

£pptta% mmt^ -seUwds «ere atteai!>ted« but nlth Xlttle ruc-

aeer, I." an effort to -.at i
' '- •^1-'*'^ to oviposit e.x8

for r^rlnc irvrpossfi*

!:iie adulte w«ro obtain*! t>7 capturliv thea durlsiB

Afettpsal or nocturnal flisb^e* b? {Siggliac. ^ fee inches

Tjoneath the soil In flolds prevlouely planted to com,

Skfld fticMig river bottom laai «hore & floovl ha;2 left «

layer of large coKes of jRickod aodiont*

'SMee adults tierc ta-ren to the InsectaiT tind pieced

in ?nllon Jnr« half«fille<5 «lth .olst soll# By keepii^

tao:3 in tao jars* the aclulte wero aveilable at all tiaee

ehen needed*

Sevcrral rae&sods have been tried in an ^.tts-i^ to

eeoiire c,'£>-- ior r^wariat:, bu\ > tl itie corressi, eco-

logical conditions Hmre not b«ea attaii»<l for tliero bns

been no ovlpOKltlon. This ceocs* /able, ince

tliiy MPS so {NcevaXent out In nature, it «oul ?.> to tne

liilief Utsf would oviposit readily in sny plaee^ under

Slmoet mr? condition. IS^ge wnr*e Obtained for the db*tt«iiiB

b7 dis*ect4<m of grevid feosles*



u

adults nsro diiiicult to aurir^ tne L-uTssser

of 1938 as eeaparefi with th« asaamers of 1925» 193^ a:id

19!U7» T!wr« «epe ao Isrs© flicht. . .„ -lecl in /.prilp

ilay or ,]\jtne» C*Lly oote or t^so auultc ^*er« r-otic6<;i ai, Umi

limits mi the nitwits un&er obtej^vation. 'J«ag«iCii ckmsqI?

ll!t«frl«e ... iot !i8V« lsrg« flints ©e in o^ «^" "^«r'',

IJoroally great meHtmem etem to ti» lights in timt county.

Larvj»» however^ wore plontlfu! end ©sflly found*

Two lamdred ana elxteon lanrae were collected in s ri9ld

that had %3«aii pl&ntec to br<»o &P9t&»* limse wsre found a

few lacti«G b«lof» t!ie surraoe of th« soil during th© jjwitbe

of Barchy April and l?ay^ 19!^« M«b^ ^pat«d but ha not

asmn^ »c adyltf* at the %lim of tirlting of thle paper.

la expori'^ifwit on-^, ^ellrr rlaaeiMi wre ttead half*

flllod wltli inolet soix 4tiiwu wuiuu fKts placed a little

wire ca^^e* 'Me cage allfi««a the bcMitlas plenty ot ro^£»

yet roprtricted thm a^ousit of ©oil atilch w®e to be cesrched

for ^sgc« The activity of the aault« pronlbitea u;e u&«

of this eage« Ihoy qulcfely escaped by dig|^:lJ^ l>eneatri the

aire* Taeaty of theee easep were weesd but Foon wore

al»aadooed beeauat:: I ,.

A nnftter of fasal o conrii»d in vial r ^ith bla^

paper In the bettos. In e porisent tT?o» in hope Uaey



J»

liste bw«i Instances wher* f« *ilft^ or ©ortaln T tor©

wer© IndiiMd to ovlpor.lt on «?&''•*? ^urfac©-. " vlal«

oontalnlTij? oa« r«T«le ©aoh ^r'^ •-'»' -'^' ^"ft ''"ti? tb»

i>««ti»f» 4i9a«

fa «c!5frrl''s«nt thP**, «alv« IMCV* about nnlf^tilled

wlih •^/^If-t roll »»r© used in nn '';tt*gpt to indt;«« th«

iMHiilfts to a^noRlt ess®« ^'^^o *»aHJ^e^ flv« of ih«fi« bexMi

eofitftln^.n- 'rr'* ^«-<*«i«» »«ic»^ wore uuod* ttww* fe«*tlee mmr*

collected at lij t- " >d n«ar a dralnag* fiite'* '^* --^ ^^uieaa

"tate Coll«s» *t' farra. The bo«tl«« were left in

th4NMi booro* ana c , -»<! ae «oon ac all « 'ned,

t^^ proeaduro ma n^pss^ad* :mia ffioaliisttion toor. ;ij.a^^

iwar a period of tiaa axtandif^ tvtm Kay 10 until June 15»

19yT* Tbln period •«« atwrtt^ after tn« adtiltf! had bean

al»earved to amte. ^oet of *\o ndxilts \--' '- thic?

perlad of "^lltle ov©r a aonth, -^r^ii v-.o- c rn"i nse not »ara

discarded

•

On Jttne 27, 1937» v^hlie collwctlns !!© allej? soutJti of

Ba^iattaii along tha KsnraR niv«r bottfieae, maaeroue ad&lta

war* noticed between the blo^^i" of ellt left br a flood.

tt»9m bio^a were verr *at and baavir. ; ifty m^v' c

aapttsrad and tafcan* aloi^ aitb a large qijantlt? of thla
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ceilg, l^bok to the insectary In order to 8i:2Ulate tho imturfil

hfOstltat of Vtie be«tler# Cone of the eoil and Uke«« twetles

wor« plaeod In Jorr and left Uilrty dBye*

?«P0 typer of ground c&gee twjre ueedl In e:tperir= ont Tour

In €Ji stt«!»pt to get the ffr^lor to oviposit* *he«?e eager

»re ebovn '• "ule ¥!!• On« huntlrod be«tlee tmrc s»Xae«d

in t«o Ii; i^c oagMi &nd 20 iBer« uc<^ In the c^oalX

rewiS oner, t»»i1c^: iwp« «!»^ imo th«i growj^ ?»<wu"lr a fo«%

J.- '*- Iwwstlcr wotil. ..s^ t^ut befM»6th ihaa aoid escaps*

7h€t csgnB iwr* viterod t«lc« ft «««k*

rorty-*lsht iRrviMi ««re accA>lr«€ fiirrlnr J«n<», 1S57,

by dlrx-rr ?- row IriCher Into eoll that »a£ i^uiv, ' t.

iSCMit of the «er« tuiun at Um aiproooa^ farss alos^g & dr&ln*

agHF ««nal In fl^lftr t?«t t>rf?¥louFlr hafi been r5l~r.t«?fi to

ecnriw Thc^'c l^rv-'^r: '•rr-c < ,>t In tix ififecctax-y ir. ' -^

S?Ctch wor*: wsic Snn^ r*n thi^ fAPil'n/'- 'h'-tiM, <

fcrctif;- -^^ t;; ' "tc ;
. -i^lly In captivity* Qla:

c^lrQ bo>-r sEOfi prlsarll' an containerr for the

food and bectl-: . .Swpc «(?r« filled with aol'-T --^f*, •:>»

beetles v^.-,. loofi vere pi5co4 In the contalaerc? acsi * -x

ffeou^itl""-* In feefilns experiment <me, 54 eee&e were i

in 27 Jarc, t»© grain? of eora, oim f^lte and torn red to

a Jar* The beetlee «ere kept in the Jare until thirf aied«



In feedlns «ncp«rl'3«at two, sll ?ihlte cam wse u&edU

-«»«nt3r cr«i5jic of &im were ufHNt In 35 iare» Qr»*tolf

of the T:ertMilrt w«t'« Bdake<' ''''* ''^-.5»^- • "»"»^ ^^^ oth«r half

»»re net fiO^.Jwd at all. 1v*o b lo a Jar vere mu-^dm

In expftrlrwnt thr<w, 70 rr'^ln^ of soaked >aflr nnd

35 gr«'?-lnr -Ui !-•
*"->

70 beetlf " ft for o?io »e«k»

In «?:*?€n»l ^'\*. foitr, ' :? of sneet (^rn scmked

'^'- U: V. .: In 3D Jstre •with AC beetlee*

~:> »" :•!. Tit. rive, 10 pwaplcln seede "nre ufod in 18

Jare t?5th ^ ho«tlop, 1?*) miiaich needr. wes^ ueed in 16 jar«

with 35 hootlon, ,. '^r.^cio;. ..^ _. jtj'iu iti 34

Jars tTlth 45 t>0«tl©^, Ihoee beet",©; ft In the Jars

until t^^r^ dioft,

""'.'
'^r iG^llne experlrjentK iacluacv. Uie urt • ".lood-

ea?-, e# and ot^ir«^ beetlee*

or tho Crpwlnf' -n/! nhotorr^tshp tfot©

obtaiiis^ fro. '':
' :-r-^nO'.r/ Is.rr la *.'un», 19'7» • :'•

'
"—

served in 7C t alcohol* ttm fta»lts u?©d for ihfk

ttorpiiolc^lcal ctuCy ^'^*^"'" c ^itjjr^ In ^^ >Vrv,t tr^n ^.sSn-

tftla«2^ bj ti» BittWBu of ^loaaHo y ana riant *,v r ..ine.

Hioy WW*© pr»8err»£ In 70 p»r c«iit alecAiol* Only fe-u leg

tNsr© tiff*^ In th« cUiOy*

fh« be«tl4Ns inir« first boll^a In FOH In pr«paf«tl«a
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for the r.tudy* turned th» b««tlea black* so it waa

n»eoErary to clear thata partially In ord«r to locate the

trua suuareft* lh& olasrij^ yolution •-"=" -aade frt^s potee*

elvM chlorate t^nd caiMetltrat«Hi suipauric acid* laeae t«o

cJi<Kalcale «er0 3ix«4 ^nd after chlorine i«4 been liberated

a 323^1 aauMnt Oi ilcohoi wu^e poujcad over i "" a* i-ire»

Xhe beetlee eero iima placod in the solution aad all<»fed

to atand. Thlr, .rnl-iitlan al«»r«d the »»ufflcientl ..lia

a fes 'lourff to '. •

Observati •libvjprt'.ition wero ?.ode perlodi-

oally throug?«|J»t. fit- -IntHi- af 1937-1933 b? .^ins fiS-rectly

into ti-iQ field. an? i-ociy, ol.; traRh ;- .^j-ifteood eeji^

tuznaed ove**. In s^worai cnser, the auttjor 4s^ along the

banks of a drainaeo canal at tiio arrsmaair fara. Beetle

wera found frequently unJor tii« olu tracii ^aj. lo^^e*

Locality notee ecre tak«ti fpo~n the Kan«ae :.tate

College collec.*:.*i, . allectlon, t>te T'nnrRe

University colloction ana Xroa tlio author's ol«ei*v&iioa»

and colloctionr Cxsrlns I t half of the y<»r 1937 exA

the firrt h . -^ --^^ r9T,



DitiTiimnim

FoHtM (1896) etai4^ tJ»t 4» qallltyf raae^fi througli*

oat th« Unltml etatee onft Caaftde* llie writer round th«n

reported fros foisrteMi 0tat«*"«frQB HNhi KMipchlre on thm

«ttst to %i^ilf^t<9n and Or^on on the vost—vlth partictilar

abimdaii^ throughout the laid-^cotttral statea B(Mr tbe i&»

•leeippi TCilloy*

Leconto (iSeSB) &titt«e tint 4* pallioeg ie abuatent

thrOB^aout t?^'- vovx rm rt.-'tcr.

tiff distribution ov«r Caaoaa alao 1« very gaiicarttl

havinie t»«n takon or retsortoa from nlnetocn counties in

all rour eectiorir. o: ; t '". iftoy have &e«a recoraad

frofli J««all cotmty in tho north tier o£ ceuntien; CI ,

flarpar» RarlMPr, roagviclc, ru^nor, Butl#r ana Cowloy eo(m«»

tier in Um eonUi aaotieni Wilson, Crawford and fiourt^

counti«E in the eouthaaet comerj rinn«y, "sllnco and

Tbtmetts coontiee In tho woetom eactlon^ and ~ irkinpon,

nil«7« fluMBaoi, Pottawitoalo and L«aw«iiaorth counties in

tt» oaatom aootlon of the eteta*

SpaelaMHMi in tho Eaneaa L:tato Colloga collootion

wora talDMi frcai ahawaao, !lili9« wallaoa and fh<mae c<»intieii*

Iha University of KanMUi had no apootoMoa In Uic col*

laetioo taken free Kanaae« Ho»evert UM17 bad <mo apaolaen
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%ak«n at Et» Thaaae, Ontario.

ITAT f.TUCIES

The adulte of 4. palllpt,r: can be collectoci throuehout

the year. They hibernate ae auulte b«ineath traeh, drlft-

«ood cometalkr, leave thei: winter quartGrs at the

fIret war-r day. Apparently t.u< v preierrcd a :olnt habi-

tat, both In the adult rnd larval ctasee, ae raoet of thea

collectf^i In the field were from coll thrt »,-rf very aoiet

or from localltlee tioat uc^t. recently ueti. xxo-ded«

Plates V ar*d VI are eacamplee of su^iscr habitat. Both

are flood plalne about live xllcr, couth of £nhatt:'.n near

the Kaneae river. Ls.rvac, pupat. anu ^-uuite vicre lound in

the crackB and in the colloidal blocks lorme& by this

ifaterlogging. ihe adults were obU.lned by tu^^ll-, over

thece blocks of sedlaient or by ufjlng an aspiratoi on a

collectln£: Jar along the crackot

It V"- o''-:ervec ^^\t on hot day^ r.^-r^i- -er of

1937 the beetles could be found around ihe top oi these

cracks early in the morning, but se the run clliabed higher

they ffould go farthbt vo.n into the craci . ..... il ibout

noon when they left Uie cracke and were found under the

blocks. During late afternoons as the sun set, they caae

slowly to the top.

The larvno nnd pupae were obtained by breai^ln£5 op«a



thoe« waterlfigeKi oxoc : . /duliU vere xouzjid under

dunst trateh, olc coi Lks^ around the ba«o of old eem*

r.t€Cl%80 and b«low ttif; urfac© of the coil ne&r a druin-

•US ean?zi#

Qje larva© hsve tMum wallcctcNl aLout. tvxj lncii«e b«*

ground*

OKI ttareh 22, 1977# tl»e aduite \wtre founci In a V9«t»

faelug talun clop* >* a drain&s^ c^^ onony

farsi dUirlnj^ the s.TU>Tnoon<, Ili©E« adultfc ?x*rfc iocalod <»

th« wsct-fcclnr; dope to c^^t t"A« Tmj of the ai~t«mooB

eun iffhlch «r," -;--— — r- -' <*''"' -hilly

and a eritp vlnd «ar blcmlz^*

*Iltere me eo &efit4.an Ir '"' 11 ^^a -;«*<- >->. -iara*

el tee affectl?^ the corn eeod beetle, .: ori3.y (Mic ref^P-

«lie« to the CMMler of the coi. beotit lait icund#

Flint (191^) » in irrltlnG c- --c capture "' llvi&s la-

(MMctc "br tiic cornfield ant, it» SSk&StSL ^^c* ^'^ ''-' f-« • lat©»

tlsat A# nalllpag wac readily killed*

Sie wittior collyc

V

„,er of

the fffisil? Braoonldao #hich ««re ^« col-

l«etfld at tiMi agjCTPemv fara. Iheco two r)ap»«l lar^iA

Say 5» I93^t ^t have not been Identiiied to i er icr.



TRAP LIGHT TTUtinS

ilie adulte ere poeltlvely phototroplc; howevor, they

Hy drrin^ Utt. . - t.fdl ae iJ nx^^ii^.. <.Jl^. t.i,tui one

pint of beetl«;: taken I'l-osi a half-fcr-llon trap 11J t

oii ijulj' 21, 19J7 at Garden City, ''ani-?.p« Ae much ar on«

tiuart Oi uuuL^c'u Ai-oa a hali-jjallou trap lit^iit iuxe been

reported*

A cc'ont was mado to dotersiinc the rex rntio of adi Ita

comlriti to llj^htB. .iLin^ thlc count on Liit> iipeci_c-ne, a

r&tlo of one ntxle to on© iiod Ihi-ee-t^^nthe lestdlor was

obtained*

Their fllglite at «;anhattan have been r©pox*t©c: froa

February until r.epteuber. The eai'»lieBt flie;jbit recorded

at .animttan w»e in 1938 when tho adultr were eeen flying

during a wftrist uuy in February. In 1937 they flew near

ilanhattan on April 1# The lapt recorded flij^ht at an-

hattan during the rumsacr o.. x^07 w.-u , u froa li^lit trap

collections on .^epteiaber 26. An exaainatlon of the dally

collection record of the trap material, dlagi^amed In

Plate I, will reveal the fact that the peaks of flight In

1933 and 193^5 occurred fr<xa the middle of July until tlie

first of Auguet.

Qt>6«rvatlone Inulcate they do not fly below 53 de-

grees F, and as the terperature lowers to that point
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Uieir flights stop abruptly. , or exaaple, on '\pril 1, 1937,

the adults \tere ilrst noticed flying in the afternoon be-

tween iu0 iioui't^ oi 3:00 and 5jOO p»in« The teraperatur©

during thoee hours was exactly 33 degrccr . .. i^ch £,

tiie beetle?? ^ere plentiful around the li^;hts of ;\si;jieville

up to 10:3G p«iii» vv.ioa uiiey ai^rteu aitiiiiilinii in ^ii^eat

nuaiber«. A check of the tenperature gave a readiofc: of

65 degree • -L 8j00 p.m. and 53 dcsrecr at 10:CX) p.ra.

iind 51 ae^ireea at 11:30 p»ia, la contra:; t to thit, on

^iay 7» the beetles were still coainc o the litjhtB when

the author went ho .e at 11:30 p-n. . chock of the tem-

peratures for tiiat night gave a ainiauui ol 5^ de£.reee /»

Counts of 4* gall^pea cominc; to a ll^ht trap in

ULncoln, llebracka, which was conductou .w. j^iatbering data

on cutwciv.i r.othe, covers a period from June to .joptcber,

1935; ^ay to /.Utsuct, 193<S»

ihe eetiicationc were aade by counting, the mumbcr of

iMMfttlee tiiat filled a vial^ and, by refilling the vial

and multiplying the mxaH^r of beetles cme vial helu by

the total nuaber of timoe the vial Wis refilled, the

total taamber of beetles could be coraputcd. Zheee counts

were tbsbSm on consecutive ni.hte- The te i^peratui'^ 'md

hualdity readinigs were recomed at 7*00 p.ra. Adulta

coaling to lightD appear to be affected by the relative



liumldity anc temperature curree.

A euaa&ry of the activitier oi' the beetles which

i'lew to 11^:1;^. . oiring the rvi~T.cre oi' 19j55 aiKx 193^ at

Lincoln, :.;curaE-:a, indicatee tliat U*e numlMire of beetlee

co2iinii ^o linhtB when certain totaperatures prevailed

kardiattftn during the su^aer oi iS'S'?* relate I eiiowH the

nursbere taken in illfiht in 1926 were greatest ^vhen the

\-v, ..pt.x'Utui'e averaj^cu i?-'f cvik* the huaiciity iiv^t ^-i^cv. 2C» In

1933 the teaperaturo averaeou 63 eiaG. the huiiiidily 30 for

the 15 largeet I'lights. Ihese tlight© were auch eracller

in z»»t^>er than thoee in 19^6^ posEiibly uuc to lae lov.er

t«^)erature aiul lalcii mimiuity. i'ligiite were large at

Iteafeattan and at Garden cxt.v during July -ncl ,\t:--urt. The

average temperature and huaiidlty ior the ten uiehect

flightB were above 90 and below ^ respectively*

Table 1 iB a survey oi the 13 larget t ^hte and

ehowe that the beetles teuu to fly to tVie light on the

nights when the tenperature ic on an ascendine curve ariA

the hwaidity i& an a declining curve*

'i'able 1 shows Uiat the lar^cet single illght re-

corded ior 1936 occurred the night of June 8. The tea-

per«ture for the ni^t wae 9S degreeb i • -u. iiuaidlty
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ttSble !• ?*lft««i larpect fllglit* r©c«rd«fi for 193*5 ftaft

thA eliastolosieei trands

Day !i»>^

cord«d Day

lluraid.

Day

HoBilA*
Day n©»
copdad

Foil.

10'..7^,0 7? 68
f^-5

44 52

3/^120 91 94 99 42 27

25.000 99 91 94 2^ 42 27

17.000 87 39 93 36 i:

IS. 360 93 106 103 IS 10 11

11.920 98 96 101 25 31 19

9.740 101 84 m 19 49 30

7.8'56 96 101 103 31 19 13

6-^4^ 31 93 ".C 'A 25 34

^.616 88 100 94 30 16 21

5.420 103 101 101 13 19 21

4.360 105 102 101 17 20 19

3.960 107 81 9^ 17 90 29

3..fi^ 101 95 95 18 28 28

;o9, ^4 w \^ 2^ 1r2
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44 p»r e«nt» mXtb, a total of 103»750 b©«tl«fj. IIw previoos

olght'a t«ois>«ratur« had hetm 79 and th« l»Bsi£lty 56* XImi

««e«iid l»rgMt flight wie 34,1S0 which «ifi p»c«rd«di thm

ftlgfet of Jun« ?7, with twapmpmtMwm romdlRg of ^ mA

^anidltT 27. »• |ir»eodiiiig ««y IwA » t—porature of 91

anA A l^^ldltj of 42« Tiwuty^flvo tltotteand b««tl«i^ »er«

eolleetod for the third Un^«t fll^t Um nlgbt of Juno 25,

wltli a t««ooratttre of 91 fm& a hmidlty percentage of 42»

Um praviooa nl(0t*6 t«ap«rat»r« m« 99 and tho liuaidlty

95. Th« fourth ^^Nmt flight recordod wte July 1, whaa

17,4(50 bootlo« e«5» to ll^ttfi that rd^.t with t«si»«ratc»<*

of 89 ana htnidlty of 25» ^a» proviouc ai^t'e reading

«aa 89 SM^s/emme and 30 ptar c«»t hualdlty* tfea fIfUv hl^iaat

raeord «a« 15»^0 boetlae om tha nl#it of Julr ?, idth a

tilgli ta«^«ratttre of 106 ^A a hu Idlty oi 10. Xhis me

a rlea of 13 da^^raaa o»©r tho provloue nl^t and a &rQp

In tm^ldlty of al^t per cent* tl» clxth hl^ha^t reading

aaa raoM'dad on July 12, «bMi 11,9^ bootlas eaaa to um

light with tes^Terature of 96 and testldlty of 31^ Iha pra-

loua nlcht'a taaparatura wa» 96 ^"^^ ***^ tuj^iim" m? ^,

tha eavanth hlg^#nt flight oecurrod Uio al^t oi •fuly ?0,

^hais 9,740 beetlaa aaaa to ll^ts trlth tha taaparatura

raadli^ 84 and hanldlty 49* ttia proeading raadlas aaa 101
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th* 91^1^ hi^b#»t tNm«ra«(l ril^it ««« 7*856 beetlee

en lh» ul^t of July 13» eltli tfee t«iperat»r« »t 101 smfi ih«

!a«adlty St 19 • 'StM pr«c«<ilne night's toa^p«»t«r« to* 96

•fid tiM teesidlty ^*

Six thoixMad four hanOrftd el^ly to«etl«« mtt^ T^cwp4aA

for the ninth hl^tUMt nl#it*« collection on Jul? P8 with

t«af>f>nitiir» *f 93 «nfi fewwidlty 5«>« «»• te^'^x^ralure for tb»

preeedii^ nl^t ims dl de^nwe and t!)« h&^ldlty vac ^*

ISM tenth hi«|i««t reaord occurred on the nle it of July 22#

ebea 5#616 iDoetlee were talcen at the trap listht slth tea-

perature of 100 end mraldlty of 16, Ihm t«sg>craturc r the

preeedl^ night eae 86 and ho«idlty 30. tfee eleventh high-

eet reading eao 5»*?0 on July 16, Tenvperatwre ttwit night

rM^»d KH wbA inaaiddity cli^aed to 19. Ilw previous

rwidii^e «ere 103 degneee «ad 13 P^ eei^« 7^ teetfUi

Ikigheei reeord« 4,360 beetles* ear reeorded on July l^,

with teaperature at 102 and hualGliy at SO. f^*• reauiae

•R the fnrevious di^ eere 105 ^n& 17« Ihere were 3#9'50

beetles in the flii^t on the nigi^t of Jul - '^ to rank

thirteenth* thf» te^nysrature «ae 81 and the iMMMldity 54«

followlns a nl{^ht on ehleh the teaperatore reashed 107 and

the laaaldity fell to 17*

Vm fourteenth highest record of flight e»e 3«M0 on
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July 6, »lth tMipMwUar* «ac! iMBicliiy r«adtnga at 95 anA 38 •

Hm dagr previous heA a tMfMrattir* of 101 and a tm^idity of

18« July 25 rsmced flftwmth «ith 3,715 beetles in fllgfei

vltJl a y^^eraUire of 9^ and a tn^tlSitT of 21, folloi^lns

iHtt^ln-^s of 100 nnft 16.

A chook of til© trap ll£)klt seaterlal r:,•:-.- - e:'<> r/orc

flMtny »ore beeilof? e«3iiis ^<^ ^^ ll|0t8 <:£urliig Uie cuMMira

«f 1936 ana 1937 «i» eon^iwd with the a»?<b«re that cs-e to

Urn ll#itK la 1935 stotA 1936* Ovar 300»00C vera tai^aa at

the llgtitt In 19^, and cml" 30,000 a^^lts fiere colleetad

in 1935» Bo aetual eoimtft were 'miSm In 19^, but adulta

fljrlnr. to t!ite ll(-htfi were iteiupce*

table 2 nhoes the hlr^ieat reoos^ad fllp.ht for 19^

9omuT9A mi T-mptmsSbmr IS, »han 3«^^ beetles irore iollected

wiUi the teoparaUtre at &0 »a& the bu^ldity 56, On t^a

preeadifig »i^t, the ta«p»ratiw*e raadlng aaa 73 Bna the

IVMldlty 49* This «aa 100,000 leaf) t^ui Um all-tia« hig^

of 193fi»

Tti» saoons hl^Niat fll£^t« 1«995 aeeurred on July r?7,

with tba teflq^avttture 99 and the tw^lulty 33* PTevlooa

rMtdlaea aere 97 ^nd 36» 13m» third li^lgti^at mwber raeardad

aaa 1,818 on '^eptealMr 14, with t!ie taapef^Utre ^^nd tmaddit?

raadlaea of 82 and 55 oonpared aiib B2 and 51 on the
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t»bl« »• Flftem lareeet fll ntc recorded for 1935 sad
Vtm dElsatola-ic^l trfliite

fwiAMRr 'I«!ap« leap* Zcsp* *hmld» u^ld. numid*

B0«tl«« ?!•»• Bay ?^i- ?«lt« ^Tmm 0«y He* Poll.

r^-T ^^»^*A Im7 2aZ S^ESsS ^I

^^ 73 SQ ^ fat 5S 51

1-QQg 97 99 IS^ as 22 —.J5

Uffl ^ §2 S2 5i S5 ^
i.aB» 8^ 79 S2 fa 2 S2

^>i^ 90 2S 22 ^5 55 §2

1-112 80 S2 82 5S 51 55

1.097 g4 90 a? 45 2S ^2

984 SI 84 % S2 S2 SI

97^ IPX ase SI 22 21 2i

—

8«5T 84 PI te 62 ^ Hi

ggg 8^ '^^^ 22 ^ 251 ^
Bl^ 90 94 97 50 44 2§

yn T2 22 2S—2S K ^—
7^1 ^g e«5 93 ^4 ^6 20__

703 97 e^ 84 42 64 4^
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prvfrtaae ni^t. f^ijIiKni' 16 m» l%mUA «e the foitrtb

Ht^hMt with 1,394 l»«etX«ft in %^» «fttch» f«s^erftt«a^ «•«

79 ftad iMsainit? 57« the iA#vt befor*, th« reading* «••<•

83 ^•gr— wtfi 41 {MB> MNSU

«*• flfUi hMMMrt. nosdiw WW 1,161 on July 5» with

t«»T^©«iturc and husldlty at 90 and 5S» <^ ttm pr«e«Ailis

ttif^t tlw t«i^«f«tur« wmm 90 snd th* tamidlt? 65»

Hjb rlrth hl.^hefft was 1,11? OB StptMlbwr 13» i»ltli th«

«Mp«ratur» ^2 aaa Umi ixualdlt^r 51« tti» pr«vlou€ rMdlagii

wtirm 80 deerwM aaA 5^
Julv 14 r«0e«d is«r«mth hi Iwrt wllh 1,097 b©etl«B

o«iil»6 to Hg tr. /: c t.-- 1 '.vi!«i^iam aad JotraUtait? »«r« r«-

cord«d ftt 90 and 35. *H© pp^eeAim:, ni£l.t i»d • t«apara«

Ua^ of S4 and taisadity «f 45. ^^th ?^lrl»»t nac^ber of

l»Mtl«» «Mi on JmM 14 alto»ii 9@4 adults ca o to ^ne Xlt^^t*

tlia iwp^yatiay rMA 64 sad tha huni^ity 62* The i>re«

aadlQs nl6^t tk«d a t«m»«Ffttura af 81 and a laraldity of 60*

flia aiiiUi hXgiMMit amlNir, 97?, aae im the nlfpl of

ln^aat 1, «5th a ta^^p^ratare of 100 and hwaidlly of 31*

Ob the |»>aeadl^ nl^t «» taag^rmtwa aaa lOX and tha

tofnatdltjr 27* ttw t«nth hli^haat fli^t oceurrad on tba

fiftgbt of June 15 vitH ta«|}af<atiira of 81 ftiid iMaiidlty 63«

Eigllit bundrad flfty^iavaii baatlaa vara raem^ad* «iia

prarion» raadlng gava a ta^parature of 84 snft iKittidity of

62*
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p»rAtur« of 97 ahA tatt^idlty «f 3^« ^l» r«ftdly^ii on tho

proMNUitg alght v«r« 83 «aA 58* T&* twoU'th hlgiiovt

flight of 1MMtlo« wt» •» ^If ^, «ith t«sp«x«turo of 9^

•ftd te?.|dit7 of 44. ^f^t hiiRftr«d fourteen t>««tl«« ««r«

eollooitd* €^ the nlg|,rirt bofore» ttm tGep««iiiuro r«ed 90

moA tbo Bg0«i<3ity 50«

Jwly 2* van ttiirtMQiai trttlJ 796 beetier collected at

ilw li^tfi* liui tenpezmture vao SH) axid tlu» la^4dltj vae

1^« ?%iqr ««re reeerded st 73 d«^g^reee» 1^ per oent on ti»

9A0^ inpeeoAine*

Vm foerteeoth ht^imst flls^t recMsrAeft ^cteerrtA <m

Aagnet 9 »tth 731 beetles* the te«^p«f«ture wmi 85 and tl»

hemidity 56» the night prweedias* tlM tea|i»reture pmA

99 ema the ha'sldlty 34«

The flieht rmBkXm fifte^iUi fe^ ttie mimr «»e 703

Iwetlee on Julr 11* Tbe ieai^erftture «w 85 sad the ^laidltr

M« 64, coBpeirott with 97 ^uad 43 on the previous adl^t*

Sie feefiiiig HiOAte of tiie cerefctdoe are irery diveree*

Wmm of thoo feed eo ««eetiiti<m nmXm oUtore teve • strict-

ly camivorMHi tteblt* Xhe vegetative diet of csvia^idee ie

{>rlnelpally eeede ead tiecruoe of ippeseee oiid €r«ins« Ae«

•erding to Forbee <1905)t four sonere of Carebidee, naiely.
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Anisod^^et^iM, ilArpalui>.« hmmem and Agonsdsrae* derive the

greater i»rt of their ood fro» tiMMte eovrcee* sany have

been aeen in the fall helleeiiie out eratne of o«n», ee*

peoially on fallen ear? or broken down etalKe «lsere decay

or rnrvioup Injury facilitated tfcelr eork»

^Iffftrtir^^g fiSBOWMl **^ found eatlns a«ay ihm aide

of a fallen kernel boElnninr at a point of nr^vioue Injury*

^terogtlchup locublandua eas eeen en fsll«n ttTff^ eating

into a nu:>ber or grains leaving only a thin :# MftCft

^aeculur Say eae fonnd aaong te^e and on ears of fitandiae

<»rnm natymtp orenlgtraia^ HoUcwed tsat srr&lne of com

*^^^^ %MIHlflffr^a oallipea eae foi^d to t>e eatin -Inn

grains of com and tlMMO ehleh }uA alreedy eprouted*

Fort>o8 (1905) alao naltee the etatevent that approxt-

»at«iy 90 apeoiee of beetles have been identified ac in*

eeete injurious to com either In the larval or adult

et«gee« imd a fee of then in 1>otb«

(1905) cwstlnweea

Itot !noro thKi a third of tbe^ need l>e :^ntioned
la nerely an eeenonlo llct. If «« do not atteapt
to dlfitlnculch for wxmoJiXc patptmmti bet««<m the
different Klndc, of white emlM tmA eireeeraie «hi<^
infer t com vboOmt ®Fea»d the llet eo redneed will
omtain le^t tbmi a doeen naeee^

The habite of the adulta and thoee of tne larvae

in sopt ca«ee, ro widely different that ijuitcmeae »r* fee

in vhloh «e find both Rtages of the ea^ inrteot infeetine
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eonu POi^M (19C5> «leo ei8t«»i

**f6«r« le not a elR|^« ee»# on rwmrd in «tiich a
•Isillap Injiapy 1« dons to oor» by botJu*

All beetle larva© Injurlou© to e&m live OBfcMra* (p'ound

oaA t^lr iajttriee oottM^Mntly are MMiflaed to the i^Ianted

••edy roote» and the under^sreonA part of Uic stalk* Ihe

a&dte, on tbs otiler hand* as^ eat 9x^ part of tl^e plant

fro'n Ui© rcev. -nc rootc to the ellk {»id iHNnaele of tb* ear.

S^peri?.entation on t!ie feeding fewblte of tikfr beetle

Jj^ pailllr>ea In relation to com beam oot t^e eiat«««Bt«

9€ Fat1>e«« liowevor* th«re wia^ not eoou^ xarrae aralXable

to experl*Mttt extwsslvely with tlw®. Hie ree«^te of theaa

e^tpeilawiia aaft tHa aa^ialNi «aad «!«e ^inllsr In ti»t

a»akad «ia iiwi matin ffmimm vera iiaed« aad tu^ally t«o

iMHitlee «ere plaaad ia aa«h Jar* !Rui arlter hae found that

ttia adalta frefar tiM eaaliad sralae to the non^iMioaicad

«HMi «Bd tliai ther «111 aat me^kml ae aall ae v^etable

aatter* In ao aaaa* bo—

»

ar» oauld tlw^ l»e t^^^oeed to

eat osMmrbite* Tlo» did Usay oat the one lesuaa tr'^ed*

Xa the firet me^arimmA alian a totel of 54 aeede «era

t:sad« 27 srains of re<: oom not amiMA and 27 s<^^n0 of

i^te not aaaated* Uia raaulta choaed t^^ree red cpraiita kbA

three aiiite p«iaa injured or 11 9er cant injury to aaiAi*

In exp<«daMit tuo «hen o»e«h&lf of the graiae of corn

aera aoelMd* 37 aoaked gi^ine were Injured t^ile only
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three non-eoaked grains w©ro injured. In experinsent three,

there were 35 gralne of «»ak«d corn B.n& 70 gralnc of

kaf Ir* Th« result* ehevcd 39 kafir gralnn injured ar>d 16

white gralne injured* This Ib a 55 P«r cent injury t©

kafir ^ncL 45 per cent injury to white corn*

BiXperinient four, in which 40 grainc ol tiweet com

•oaked 24 hourv« vrere uned, rhowed 37 raing were dcmriged

or 92 per cent injury.

!nie experiment in which eevoral kinds of cucurbit

a

iMre ueed gave no injury to any of thas aren after the

beetles had gone raany days without food. Likowire, in

the experir.ent ufling the co-mon garden enap bean, no

injury whb done by the beetle*

The experiments conducted ueii^ anlaal siratter exclu-

elvely ehowed the beetles to be carnivorous and eamiibal*

letict The adultc were induced to eat blood;:eal nnd tank-

age readily mnd at the first opportunity would attc aral

eat each other, CanniballwBi wae observed frequently in

Jare where a large number of beetles were confined* The

adults were also obf?ervcd to eat the dead beetlee« How*

ewer, their feeding wfte not confin«l to the wetak nor to

Vm dead beetles. There appeared to be no diecriraination

and no fighting back by the beetle attac ed* Banning

away eeemed to be their only defenee*



BIKCRIPTIOH OF THE INJUHY

Ihe typ« of injury to seed corn was found to be qult«

ohar^cterletic of the adult. The'^ attac ed, in turn, th«

radicle, cotyleconif plunajle •:xnd proceeded Inwardly Into

the cnde«ip«mi, hollowed out the grain and left only the

pericarp. any e««dlB were found to bo Injured in this

way* Kafir appeared to have no special point of attack,

any place on the fruit being equally vulnerable. Kven

the pericarp of kaflr ms •aten*

Data <Ki the larval injury le 5B«agre both in litera*

ture and In experiiaentation. There le no aentlon in the

literature a« to the type oi injury and food hablte of the

larvae. everal grains of wheat taken fro'^ salve boxes

containing larvae had the centers hollowed out apparently

by the larvae. Thlf grain had eprouted but had withered

after the attack. The gr«inB had been pwt in the boxes

in so<>^ c<mdltion. The Injury to the wheat grain was

accQoipliehed by boring dlrectl? into the kernel and left

only the coating and the few roots that had etarted growing.

LIFE HISTORY STUDIES

It is not known definitely when or where the b^^ »r«

laid. However, Forbee (1896) states the ers^e are laid

shortly after emergence of the adulte in early epring»



sine* lanme were found ia tb« bfil>lt*t« ulti^ ««r» d«ai{} or

••t, it &« tfe« «piaSoti of the writer tlml «»• «6fie «»•

U14 In mmt «r »o48t «oil« Of in« ^aasr «wmwfi« uwid to

••euro «e0t ttMW «•• BiamMe«ful* Appr(al^at«ly ft tfioueinrt

iMMm di»&««t«d froB gjwrid f•stale* In oarly ?i»'iii6»

lATVA

7h« lftrv«« «•!*• atnoidftfli In the earl? ^«^ag in

aoiet eoll* ffaar b«v» be«a iftkcn ftbout t^ to fivo inoiMW

bffOMLtfe th» Burfac« of th« gr-ouna n«ir « apainfts* ditch

in th» n^^pomm tmn>im Also thor «oro collecta^ eouUi of

tHo BoMiiMa fl7 mjirs^nr aoor tlss <»B41«e® ca^£^i» «^ ^^

l^e taMBftftry Fo« 2*

th« larra** «l«o »*«po fotmcS in bto-ks fl(f «odi»«at tlwt

«oro «tilX wot froa floeOias* theee biocke had bMfi

foraoA after tho fXooiS ima roaoOod eai2 tho wstop woe bo»

(Simiins t4» cvn-^^Ar^tc f <5«" ttai «ioit* rietoii V and vl

lAMUr ojti^i^ae of the typo of ground and huMktat in whicb

Uiay woro fotind* 7h» «gs« hatch in ftt>out ten doys hsi it

ia not lifiofm how long a *!««© 1» i»!>ont in thf» Iwrwal ataeo*

Svo tendrod uixteon Ir-srwao wwro t&kan in t:.e oniiiB of

lu«h» iM^Hl aai lay, 19?6« fmi o pasture of hrom &mmm*

fho first ono p^aiod Ji»o %



MMKe i& U» MUM localit:? ft» th« l^r«rfle. 5^i» langth of

th« papal period h»m oot tee«n 4«ter lnsa« *iim atttlior i»d*

«t thm Um of wrttlns. 1^7 IPopa* tlnit huA tMMit In the

papal Jitag* fiaftrly a sj©nU\» flw f^'"** ^'^ to pup«t« m»

Sv»a 3, «» la«i on« 3%am 30» I^«e« m%^9 tnm 216 lanr8#

tttk^ In Sareh« April aaft Sty*

Mfdt

ForbM (H^) stAUMs tHai ti^ •OaXtm hibernate and

Imum their winter Qoertere with tfee fIret eerse fieye of

sprii^^ Ttm e@g8 are laid f bumfUy aftepiiard« with %tm

nem generation •9»r^9e ia 9mm end July*. He also eeya

tlie etette can be fonia ^aros^i^attt %im year end there le

fvobi^illty (^ s»r8 tban one ®ener*tio» a year*

"Sm «ath<»* h30 foui^ tim aOsaltm hl\H*rom%Uis mOmr old

loee» 9«« ailTHo, rOel» tm& tami^ xAlmi of oie earn etalke*

I^ adultly lei t niberaation «^«i toe tes^erature reached a

point oonduolYe to fll^t« eHether it «ae ajiriag or winter

MMitlie lliey flew In Tt/tmmrf^ 193S» nt madmttTin^ Wagaoktm

Soon nfter eaereenee VBm iMMtlee sated* *imf were noticed

amUag Wblj 6^ 1977« and the first ei^ wae dieeeeted fron «

feaale en »qr 7» 1937« 'aie egg failed to hntt-h •n'efcably

bewniee of iaoAturlty*
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% «np9hia«ear of tlw adult of |^ ylA^a^ ¥«b»

net differ grMtly fros thv trp&«sl ippoQii& lw«U« used In

• @p«at SMV ittiiijhaawBr «£tt«w*» 7t» iftoad «ftpeule» botli

dOFSftl «cia TWttral aatwetc, Tentral a«peet« ©f th« tttorax

and abdoistaii irers vorked out In d«t«ll to uo thr«« Uilnset

first, to •tea tiM ^wraetere ttpon «hi(di tlM tril^ ^nd

gmug l(! iimeedi &fi««ia« to urgftgiit aa actmrate drawlzig oS

• Cupabid for r«fcn»ice, ana t^ilrd, to coa^are tjaa aodlfi*

eatioiMi ^ tte aaaOlblae vith truly aatniivoroxie baatlee,

<f*lo<>«i* newttator, and true v^^^taMait, moa^SS^

tiM front lag of 4« JH^Utell *"* >"— ^«8»t^Mn> elth

a front 1«8 of a epaeiaa of Ciivtea, with vhich the f^nar

ia >aa»ciatad» to aaapara t«o ts^paa of burrovrlan laga<»

Plata 2V, Fl^. 2 sad 5*

XI «aa fiaeaacar? to boil the baatlaa in ^<^ end than

bloach t2i«!9 to aaaontaato the miUiree dietineU.^ enou^

t« folloe U»@t* Cnl? feasalea vera wsaft»

Sim

iai deecriptlone for Ute ^g ««« taken from dlB Baataa

faaal«i» and aptwraotly imam oo <ilet4Ae»i0^ne <A»ntcter*

ietiaa tliat are r%tj notlaeable. tbaj are paarly atiiia

and aval in rtiapa Plate II, ^ig. :?• itiajr era 1 am* laas



"bf •5 a»* vide. Hmmw are no trnprmmrnXoOB froa th» cgs

t«&« «n tlw c^tiorion.

lATVft

Tb« larva of 4^ nallloaa i« eaall, b«liig about 15 »»•

in lenitth whan i^peacu Ih© color shsdaa froo yollowldi

brean itaaa ana thorax to a yellowiah ahita abdosan* Sat^

ara conapicuoue wrer tba «itlra aclarotl?,efi ariMs oT tha

bodv^ Tha bofir aoselete or a prominent heed, thorax naft

Rlna R©.;- ent'-^a nbdo en—"late II, Fig. 4* Tha mndlblaa

ara prc^inant but do not

1#5 warn In width acroce tha tborax-^Flata 11^ Fig* I and 5*

Hba ©olor Ic paarH^^ «>^itft when flrflt In tha mir5®l eta^,

latar turning a light yalloaleh white, tfwo eye cpol ro

proaix^ntly blacky with the wlag psda and laf^e ooiwi>lcuoaft«>

fto MAdiblaa ara yellowls* ^pa«R pfWl nhow nro-lnantlv on

tlia haad*

Mult

Blatahlay (1910) daaerlbaa tha adylt aet

^loflg, lasf" convaxy aaoatlaaff alaaat wttellT

palai alytra with a vlda blaew atrlpa« dlvldad b^
tha aoturai dlak of the Uiorox oftan with a lar^
duiMey apott haad black* AfiUN»aa darls raddlab-
bro«B» tba baaal Jointi« fmd laga pala* Iherax with
hind margin ^^nd shallow baeal iiifiraaoioiia final?
pooBturad, hlnci nrvtiee obtat^a* Klytra with doap«
aaMW^ etrlaai Intervaln convas?, IcNRgth 5-6 -tea.



the (^ortml ^fUm of tb» hMUl M^fmaslm nmnmlm tim fm%

timi it i» thr«« Ua»e «ld»r poeterlorlly than «lMe »•&«»

ttr«a WW ttm Imhrimt Ofi»«eixt!i lon(:«r then vide, (?lst»

III» Fte» !)• 5h» liAffVft le slightlr tfider tiian lone sltb

slat anterior -Ptne, tJ>e two <»tteldo e»tA« are lo»s*r UsMl

tlie aeeond pair i^U(4x pftir^ in turn, if loo^r tt^^k Vd»

^»t«r t»o, nna i?ith f?rren t?et«© «lfl«B the dieto-latcrrel

edgen; dypeo-labral etiiure <€LS) |iro(aiM«tt snierior «do»

of the labrasi clightly eCNsreae* namwer ttoan the elypeus*

tlw anteelTowte (AC) ie ttve mi onoHbftlf tlae? «ld«p

tbHl H^ne* c>r' -'.c o-^'"-- '-.If tiaes *lcer porterioril.7 than

Mtterlorilyj t«« lonf> s^ctae l!»tero-ei^)ltalad« ftee «tt©rlor

nmHTITinlnr artloulctl_-. . A) are TM«eslnent» Thm elrt»o«»

lalMPSl. «ft«r« le ppmAmmt^ ^r^eetlog ku& eplevo^aX suture

9Sbmi% eaeorixth the <ai«tsfMie frcai U» l&terml odger.

tb* paet cty^m» imi froiie itro ateut eciuel in leri£th«

f!M eaterior tentorial pite (AtP) ere prooSjaeat alonK Um

apietawel etiture (SS) and vhich ^tture reaehee the t/blttfom

frontal foteae etd^ ie s»<oloa0ed %gr a fine oanalieulatiMt

tisit reaohec the Vfmm^ a. mSs immAtr euture ie present*

fhe ejrefi are prvaiiient.

Te<» Tventnent eu|>ra*ort>ital seta« are pre<?#«>f • fh»

occipital ruture ((KS) la about <m©»fourth the viie ce
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lMitira«n the forftoMi matpm Md iim elypMl eutor* (CS)

encircling the dorcal vart of ti» h»d to 4ffid vatstraUy

poeterlos'ily to Uw «u73^tUta« (W» Flg^ 2> and foraias

an internal ridge to ftrenstHm «*• «pler«nlal i»ll.

thm pot^tocciM-tal ruture (PO^*) llee on tlie extre**

posterior part ot uie cnmitti clorci ourt*oitadl»s tl»

foraata aae^m dor«iaXy sua latewklly and fuei&c «it*i «&•

0aXar mituro» (Gns)«

?0eterior fwmff>friil*ff artlcul!;:tl«ui {Uk) are lomtted

dlstallf and are preaiXMRtXy t^^idMiped. TH» Nft^en^M

lix^ bet«««a the ttftxlUary eardlsM (CD* Fig* 3) "^t^ is

|%M«d fsith X3a» npiia (OU) with no &utur« present betwcca

tlMtt} C0SIV8X dietalX? at tiie attach ont to t&» WNituat*

Vm p»ei«rior tentorial pits ere located on the ter*

•iiml mtSm 9€ Use fgal»r iputure m^ tbe Jjurusturc of the ^la

vitli ttto w»\mmtxvmm

Ham 0b1a lies jpa*oxi»nl to tiw labl«n {f%%» A) and ie

aftrroMd at the aintal end aaA i^Atne at the slddle u&til

«ia»third tv^e width of the epleranius proKiisfsX to the

Aoolplial suture* Vm oeeipital mature ms&m poaterloril?

to Vam eubsMMitwi eo»*haXf tbe dletanoe fr«i the au^teeoAMi

to the f<»fs»Mft aagniMy

f!hm ligiOa lie« betMvn the labial palptta &;v a

dietinct part of the Xabiust lAag* dietinctl? dilated at
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(G) are f«o«d, dilated at Uie tip

ma& narrcwad bateallrt apex dentate nlth t«o dietaX «eta««

ISam jmr&Bko&^tm (^} a3*e diven£(«it« ^leader* concave and

narpoely x^taaftaA at tholr apl«e»»

tint lafeXal palpi (PP) are aoSerate In length, the

••eead joint vflth two anterior nn on© r:'ort /lor apical

«etaet third joint slen^^*, v«t ^«c!uallT obtusely pointed

anft aot rv^ttp n? Imtr. a« tbo seeonfii first joint fi'isll and

«lboved«
^ ("VI) Is club -hap^ds dilated

aplcallyi teo-thi: ^5se ••eend joint* «eaK»

lirtwaa betveeo «» pal: re distinct.

Ai eaarglnstlon of Uie kentusi (3) is <;i.e«p» r.m:m-hnt

arcuate in the nocks broadlr parabollci laterally convex,

tee tlsee a« elde aa long, bearing t*o long aetae near the

noclti basal edee eafioav«»

1*5* ffi^mentia im^ n«» 4) if ap»e«UT eewren, abilQue-

ly tnmcatet llee beteeen the saxil?^*'" <^srdlne#f fw«ed

with Uw flielag beare four lane eetae paired eQuiaiRtant

fraa the edgea* Tim I'^teral setae ahorter than the smaal

laclnia (LAC, Plate 111, Fig. 3) le strongly

falclfor- «ltb t^5e inner eudc^aeee eoareely fringed i ttm

aaXea (G) lenger Uwn the Mtoeialea« (0B6), Tery slender

«ad gradually pointed at the tip; arcuate* fieliealea ia
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di«t«iid«d npically; plii^tly Ghorttfr than tb» sal«a» in*

pftlpur (?T^ fttitm IIX, lis* *) le four pointed, etout«

ffmOxatXlf pointed Alfitalljs ••eood Joint rlii^htly arcuate;

t^ird joint dietwiSod apieally aaA atiorter than thm taoond

and fourtb joint; dictal joint tapsrod nnf^nn*, r^t «ith

•hort e«ta«t atlpas (S^P) t«i«« aa lon^ &p viaa, naarly as

!l«ag aa Urn laoiniet t«o loog aetaa lateralljr. Tha MU!<lii»a

(CD) ara at ri|!^t aagXas to Um atipei^; roundly alboaad

with tlia artieulatii^, tmrfaca pointii^ popt«?riorlly«

Tkm 9MmAiblae (Plata III» Fi^* 3) ara ptout^ 1 Tm»

in laogthf eli^tly daeeaaatings inciem^ ara praninant*

rtds>^ nelara (\*0} ara diatlnet about om^fourth Vtm die*

t«QM»« fr<n tha baaai teandiblec! ara baavily frir^sad pocta*

rior to tha nolare* Antarior and fioatarior ^^nflibular

artlculntione (MDA) ara prominent.

tbe !3roth(n*ax« Plate XV, Fi^« 3, ta tao*! ifUm aiter

tlian lai^sf vldaai part a little antarior to tha aiddle;

tari^ atrangly raflavad* aidaa rounded, baeoaing oblique

aad fftraii^t poateriorllyi «p<»e truncate aith very ol^tftaa

aoglaa* a little aider than tha baea vhicb ie cubpromiiwnt*

If arnnrax, with obtuaa anslae* Tbm proatariMai (?f ) la

atrongly arcuata ant«rlorily» Tfm t>roapiFt©mua (P^> la

atroiigly oenr«c latarallyt obliqizs i^aally aloi% tha pro*

atarnura; lAif^tly wider anterior to the middlaj o<ncal
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oavltlee <CC) olos«d tMrttifadt th» pro«pltt«reii (?r-^) !•

triaaguXnr lying pe«t»rior to Um eoxa**

•mm a»ft#tDomx9 Plata IV, Flf . :*, le twice ae wid» m
Xo^, Th* ftiit«rior i^ftrelB OMKsire* Th* i«ftO«pit}t«raun

<!!*') is n»arl7 IrspMOiflal in shape «0«tSfie tb« aMK>^;4«»

•ron {'^EB) mt aa oblique misI«* Th« aeeoaplaaron is*

narro* »«lerlt« lying paaterlorlly to the -leaoapistermai

tmS. fio«« iKJt reach tfte ooaal •avltiee-^trhlch chsracter ia

oaa taat ai@t4.neuialUMi Use enaib^mmilj fkirpalinee frois tti»

other aaitfaailiee-^^Sia «ea«eierBsim V4S) i« beteeen the

^aaeopifrni* "^he oonterior ^^e hmsaee the «nterii»* half

of the eosHk <CC)» r.ncl i - tr'.lnar:ul'-r in "-hrpe.

The etathorax, ?1 , "c* *, ia t«ice «» wide ae

long* ^** f^n*«rlor -/"r.-irj of th«% ri^tathorax pootaliw tli»

9»et«ri«r lislf of tl \« The iotafrpietermra (l^tSS)

ie aboirt tviee as lo the wideat part »^Jlch psrt ie the

anterior half. The «et -« (§*•*! vf.) r^^a poateriorlly

terai^ to the peatorior half of the miAej^eitermm and

ai^we a right <>esl« ^^^i^^fi ^ •"* laieteriorily to the mete*

epietert«HR« The flret aeciaent of the aM»?en ic split by

the anteewcal pieoeR* itae aotaeetxal pieeea are divided by

a BteraKl etttore itii^ ereaaea ttte Uim«clo suture at

right anglea*

Ihe 9lbi$anmn^ Plate IV^ fSc* 1« consletf? of »ix ei^ir
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tur«e. %• flmt Mfinont of th» abftsn«» ie -^'.Ivided tqr the

antecoxal pl«ee«« Tb«i l««t ««£«€Hit %«aro four »pl^l e«tA«

(S) in both ««MO* Tho apox lij l<*jlfor« ?50<liall?»

eommifwii or i&smtmjsB

Itoo sftBdlblee of ^ pa1,l^t^y mpv^tr to be Interaodlato

b«t«««n the strictly oftm&voroue e|»elo« of mnblA,

Calo^otMi eerutator. and that of a true vosotarlftB* IHHilM

^llr-lnoriir , Ihooa t&ro* Csn^lOao^ diToreo in tholr feod-

In^ Mblte, havo awnfllblo* eeneoaitant with thoir <51ptlnct

tfpo tf fo^lins* For eiOMple, CaloeoaBt aaytitator, a car-

nlvoraos bootlo ha« Ions «l«id«r mnaibloc with eharp

inclaorc for gmaping pemy. mCBQiiaaL fliUl!lffirff1W» ^*

iMmk* extreew* with a T«@atatiT« habit hae cfwrt etmjt

MBOlbloa for eruehlns gralne ^tA IffitlffUffTTf Bff^ltBtt *

Tos^tarian stift a eamlv(»« hao •MJdiblor Intersodlate

botwoiwi that of "^rpalua and Calo«^09Mi«

Plate III, Fle# 6, ahBTO tho aan&lblaa of the oamlvor-

ooc ««aro!»r, ^losowu fho Mmfilbloa ar© long «nd elendar

boli^. about throe tlom leoeer than wide. The Incleore of

Calaiw are lens aaft elender* used for graei»tae prey, aaft

are prosinentlT deeoeead f^an at reet. She oelare lie

well toeard the ba«» with a heavy fringe running froa the

beee toeard the tip tfMwtt t«o»thlrde the length of the



K

•

?lat« Illy Fls, 7» Ehove Ihs seadttblw of fi»rpal««

with its ww^dag wtoiUtrw fer grinding; e^kU «i¥i £raine«

Hi* lncleor«< ar* sliort^ A frUtst !&•« poeterlorlly to

tl» aaHaiv «• in ^9BM««tiew» TtM aAn'iblec or HTpnlus

ar« flbmrt and stout bftlng not half at long ae «14o aa

cMpai^og to Calaaasa san^tiblaa ««iieli ara tlu-aa ti»aa

lansar tlian iviOa*

nata III, Kig. 5, fiho«« tha eandiblee or ^* oallipaB

a baatla that Is both a eamlvore and ragatarlan* Hia

aaadiblaa are etoutar than tlioaa of t^loaoa" but not aa

et<mt an Harpalua, balnr: about t^lee aa loag ae alda* Tha

Irwi^orp are r^i^ssiaant but haairlar than Utoao of Cal«N»a#

flia samara «ra »;all eo Bjaaygil to naraalnii rat hnva a largar

srtaiSiis aurfaea thaa Calosoeta* A frlasa poetorlor to tba

ttdlara la proslaaai*

Iha lag:; of 4aenia«pua aalllt»a and Cllxrinn m,^

""lata IV, Flg» 2 and % apa both of tha fosaorlal t-pe.

fHMravar« the la^ of AromdamHR ta aacb I<»gar Uian that aC

Clivlaa* Tha faigur or ilvlna ie wary chox^ ahlla that

of AeoBad^ruB ia aara alaadar loift laada to Vcm baliaf

Ai^BOiftaxiia r»T ba aAaptad to namitiig avlftl? along tha

ground. C\e criort evti^bbiy la©© of Clivlna aaka It bai^ter
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for thle Bpeoles to do thin* Botl: of the b«etl©e h&v

1«S0 with cQsre* spinet owa dl s« Cllvina ha»

dJkSglx^ organr jawch heavier t^' uf»

.''T - J- .- :
.V

^ - - . - ^ V 'k . X *

The llterfttore of the eosm eeed beetle hitn been con«

fined targel; to reports of Injwrv ana to taxoiKnlc

0tudiee of tiie gmip to f^i^ It beXooge^

The wor^ on the blolosj ^n& 9ii6lUif^ of tli« com e««d

beetle nee iiteried before l^e ejariag flight of 1937 snd

coatlmiod until the ewner of 1933. The esiperiaMiite eere

deeisoed to wor^ out the life cycle^ hibernation, dletrl-

bQtion, feeding hablte« •w^olegy ftaa to «ake ^serT»ti<m8

tn the general biaaaetee ef the epeelee*

"me eythor h^e fomid that ^ t^i;\%nm^ rRageir UavK^gB^

0iit the United ''tetee end Canada. The;? teve be«i reported

frwi roortees etatee with particular ftbandenoe throu^out

th« flrtd-central Btatea near the Mif«ei«8ippi valley. Ite

dictribtJtlon over '^anl?fte also la very s«»eml, bavins he«i

tilHm or reports froa 19 cotmtlee*

The «diiite ean be eolleetee threuafretit the ?ear* Thej

hibernate as adults bmaeeth traeh« drlft«^id« i^r^ com-

etaXke, (ina leave their vinter qttartwv ee the first vara

&&j» Apparently they wrefer a nolnt t^bitat, in both the

acult nd larval eta-es, einee 3JO«t of the collectione vere

frors (rround tlvit vae very laoifjt or fr03» localitiee that



had b«9n flooded r«o«ntly*

Prior to 1883» ih« adult tmrn Uiaiight to t>e strictly

«imivorei»e« Fort^f (1896) fo««* *»^** wdrsRl «nd •g«t«blo

•alter upon -Isrectlon, lim a»taor louna tJa© «^ato w>uld

•at com, ksflr, «hMtt« bloodzMal* tflfOlDi^, but could not

bo iBdueod to o&t micur^lto nor logoi^* There et^fjeared to

bo a iarefer«aco lAemn for eom or XafIr ttaat liad been

ettSked 24 hourr , over tJ» gralne Uset hsd not been Boak«<f,.

nmimte of 92 per oent i»e obeerred In one experlrnent uislng

•eeet com that bad been eoalted* Carailbnllp i h- r bt en

tfbeerved frequently*

Torn type of Injury to eeed com i»(? fotaid t« be char-

acterietlc of the adult, tbey attac:^ed. In turn, the

radicle, cotyle'on, plu-nule, aad proceeded Intiardlv into

tbe endoepGru, holloeed out th^ grain and Irft ^- '^^ ^^e

perioarf>*

FortMS (1896) 8tate<^ tbe adidte hUMrnate and leanr*

their winter quarters in earl? Rprlng »»* t.**"* le egge are

laid fihortly afterearde eith the nee generation eiierslas

In Jvmm and Julr, The adulte have been r«>ticed iiatine in

early ^iay« ince the larvflM^ ami pt^mm huve been found in

aoiet soil and in local itiefr that had been flooded, the

adoltt! nrobabl^ eee^ thle habitat in ehi'h to oviposit*

the larvae have be«ck foaad in abaaSanee in early



eprUm «>& ^to fall leftding to tl» boiler there ere tso

eeoerstione a y#ftp«

»• •gge» which ©re laid In the spring aad fall, ha*<sh

to about tan da7e« The larvaa,, as ««1I ap the f'.dult^,

oranrlnter* "Hia larrae pi^jate In little earl en ccllp a

fe« incnee bWMmth tha eoil»

T«o WBWliaa of tha aom Bead beetle have baan c^cenred.

One a tsaraalte of the lartaa and the at^ar ana i^-adaclouc

on the adult*

ihe f^flulti? ?\re postltlvely i^^totj'^plc, but fly dviring

the &«f ae well p,b to I'g' ts at nl£ht#

A aau&t aaAa to datanalna the sex ratio of aOialta

eottiae to llchtc? ^hoaad a ratio of one ?ile to ana mA

tliraa-»tenthp, f©-«leR.

!mair fli^te ha»a bae® raeopdad fro Fabruary until

S^rtaaibar at VaaStettaa, Kaneaa*

Obaarvationc Indllcate t^« *ii!ti"?t.Ft do ot fir below a

t«Bperatupe of 53 <li»STi^*^^ F.,
' ^

lawars to that point their fllfrht ei bruptly.

A count of trap l&^t aaterla"? for the -;<mthe of Wkj

to %«gBat« 1936, and fro^ f^sj to ept :r, 1935, raoaad

tha peak of flight oeeurrlnis Ai ring the sKmth of July* A

hl^ of 103.000 l>aatle» for one nif^ht'e fl-ght to trap

lightR hae ba«n rMSorded*
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7h« OMftMR* Of be«tl«9 OMdas to lifhte in m^spKrwatlf

affected br thm t«MBpM«tittre «n& tsoiUUllty; for* sp the t^a*

perftUare rteme and the hu'ldity drope^ the Biai3>er of

tMHitl«« In flight Increase**

MIoaioviaafiPMnt is hc^re aade to Prof« "-. '", ''^TTman

of the Deporteent of ntitoaologjp* vm&»r irho«« iiirectieMi

the nor* w&b eotm, for hl« helpful instruction and

arltlcieiflis*

13m autHer «l9he«* to MteMmUNlga hie indebtedneca

to Prof • on B« whelMi of the fNeiaa7*taant of r^toaolopv

of IWbroaiai unlveprity for Information about the ill t

r

^ A» IttUlJaLt ana ^»«P i^ent aaterial at Uncoln,

Be^fmaka*

'c;:no"lod" -^^nt lE al"o dtJ© !"r» Robert Cottcm for tha

drawing of tlia i^tolt and pupa* and to nr» Floyd Haima,

tlw oolite photQ6raph«r» for tl^ i^hotoeraiihe ufted« Ha

wAAmB aifl« to t^aait Tvmt^ &« A« wilhur for hie helpful

critielaoKi of tba a«rphOl«^ of the adult*
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Fig* X* CoilectXoas r . ""'
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•itH tei^perature - ii-
Ity re«ordfi for #ac.. ..ie^it*

Fig. d« Collectioni' of ^^ pftlllpge
«t a trap 11; hi in tinc-ln,
Siita««iE» for the year 1^:'
«ltb W»p«rature and
Ity Y«^««e for aaeh ..i t.



PLATE I 51

Icr. 100 BtiTLis
IC" 10* Ttr- .-

1 CM 10 "HuniBiTT

/s zo is JO
MWm

'^^-

m
riAY junt

Figure 2

'S 10 i5 JO J

JULY AUG.



52

wmj^kTwn OF ~f ^"^ II

fig* 2« S^
Pis* 3* l^^Mtoodogsftl fc«pa»t
Fig. 4, Lftrwi

n8« 5* ^^^»xt



PLATE II
53

Figure 1

ri
Figure 2

Figure 3

Figure 5

Figure 4



SCFUSAnOSf OF FLAf« III

5A

n^m u atnl flicMml»--dor8al !«»
Ag^»«*attfal|ipini

MUk>->«aiti«rlor antidibular arllculntiOB
A!^i«««ntorlor tentorial pit
i%s*««i:rp»iaiA»«i. suture
C9"—clyi»»l eatttr*
»;r—flfnirteartil fltttur*

CC —occipl'-l outure
IK^JS-H^Oii ooclpitftl evtor*

ris* t« SMid •apeulo—ventrsl view
Qll-«6ula

QUQpo-C" ' "Utura
W^—w lar artlculfitlon
0C~-—o al i^titure

?fP»«-«P«B fcrriOr tmit<»*ial pit
sm»mgdbmm^ma

Fig« 5» aasilla
-'^ieulatlKm

LAC*»laelnia
PP»*-palptt6

'-M»fitlpee

Fir:* *•
u—-;loe«a«

I'D—parae.la»«i
P?--^jttlpBe
PT?—iKMifewlor tentorial nit
SH«»«{*ubaenti»

ne* 3* ^$(mdlbl««««»A. i>slllo«f
IS—Incleorc

sa^iW-aeadlbular articulation
aO»««Ma.ar8

Fl!?» <5, iiMiftlbla»—CA^^»MKMt »«nttatOF
I*T—inclcorg
?i'-«««nSlbt}l&r articulation
'^0—solar©

Fig* ?• nndlble»-«j^|Qg|}||§ SmfilMBBtt
Zll«"«lficle«re
ilA-«wuidlt>lo«



PLATE III
55

Figure 1 Figure 2

Figure 3

Figure 4

Figure 5

Figure 6 Figure 7



56

'
~

of «» elytra

Fig. 2. F^^t i«e ax 4* ^tUaa

?A^w«tArsi

7S||» ^. Prothorcx—irentrsl a»p«et
CC—»cc5atal eavity

Flic* 4* W—a saa a»tftti&ot«x««^«iitral an^acfti

<y botbI Sitirity

liWi"'WdW<Mlli>ilil<ll"OW

Pig* 5« Fr«^ X«i;, ^i ..i%if^ £2*

T?^«-»troclianter



PLATE IV
57

Figure 5

Figure A



5e-

ySH* I* vlo»«<-«p view of a



PLATE V
59



«0

Fig, 1, "The r.aio locality as
Plat© V» but Phowing
the general rurround-
Ifi^e of the habitat.
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