
 

� 

I- ,

UNIVERSITY OF TENNESSEE

^3

Upon the request of the Committee on Graduate St\«iy

the under-signed have examined the thesis entitled

I

/r ^
r^«7 ^

candidate for the degree of Master of

is worth^of acoeptance*

f ^ 0 Ji ^

fcvwf Jti

, and hereby certify that it

Examiners,

• ••.yi-;-'- i
•-■k 1



-TTv-r

fsssxs

sroxK HI mt LiXB histobt

or m

IBLITSU S&mXKirORiaS XS wantKfiggg

A BKPt or tHe ao^uiraaozit t&r tb» Tim&mm of .

Maotnr of Selmo in J^ioultisg#

TOrmsxfr or fmmiKsnm

CHozviLLS« tmrmsssK

OSCiE SiSL COaCR

19 2 9



IntrodxustlOB ,

List ot Illi3JBtratlozi« -

I>liE»t of TablM
K

Hlitory 1

JSngllsli fimnOAtlon of Plato III 4

Jtaaarlptlon of Speeloa S

PlstrlbutlOB 6

Clasaifleotioii 7

Coi •

Xaonoaio Importax^ 10

Soat PlABtS 12

MatlwA of Stoly ig

lAfo Hiatoarj

Tho Sg® la

Xgga 14

Imbov «f Holta 20

ioagtii of laatan 20

Fiyat larval Stago 20

Sooozi4 larval Staga 2X

Shlrd Larval Staga 21

laat Larval Staga 21

StarvatioB Teat of larva#

Flrat larval Stag# 24

SaoonA Larval Stag# 25

Third Larval Stag# 26

Zaat larrol Stag# 91917 ^
Coaaoa Stag# 26^



�  

JfwmtioB. at Coooom Staipt 3d

Pupal Stags ^ ^ ' 31

Xtasrgs 31

Period Be^rosu fiMSgssss and l^lgg layiag 31

Adults 31

length of life of Adults Captua?sd la 2^ Field,
and Caged in The labozatory 32

Starvatioa feet, ddtate 33

Is^FOduotion

Copuiatloa 34

Period Betssen Copulation and Sgg laying 34

Oeipositlon 34

Bombuf of Broods 35

Ssasoaal Ei8tsx|r 33

S&tural Saenies 3f

Saumry 39

lltesatuss 41

."-aV -- ..



 

 

 

r

Lxsf or xmsmsiam

PlRt#}

i Adult femalA, oil ooloo^ l»jr c. H« Wfa«»l«r»
fAfter BeutenDtuller)/

II Photostat» after Huimer, Jaooh. Zutrage Zur
flamnlurtg Scotlseitfor Sehmetterlirge 2)ritt«2»
BSandert.

III Figures of llelittla aetolulformle^ after WSmaat^
Jaeob# Zutrage Zur Sainmll.u23g Ezotisoher
Solioetterllii^, (fl£ps«

Mult Fnelee, thrlBtio& in Siae«

W Zdstrlhution of Uelittla satrljilformie in the
United States.

fX M Fore Hag of Kelittija satrlnifoxmis (enlarged).

S* HLad Wing (enlarged)*

C* Bind Leg (enlarged).

L. Sead and Antenna of Female (enlarged).

A» B, C» and B are after Beuteamuller.

S* Btad and Antenna of Male (original).

TXX A* peteh tuxinjurM by s^uasiwTine borer.

Mm Squash plant injured by the squsi8h>vins borer.

TXIX fop* Screen Cages Used in Experiments.

Bottom. Potted Plants Ueed in Experiments.

IZ fop. Cagm Used in Experiments.

Bottoou GHass ftsablers Used in Experiments*

Z Insect in All Stages.

JX A* Spinasoret of 8q.ua8h-Tine borer larva.

B* Bead of larva (enlarged).

A and B are after J.B. Smith.

C. All four staffs of larvae (original).

ZII A. Pupal case after adult has emerged.



 

r

Plate:

XXX i# allt along «1&« to miom pu^a wlthlzu

n0» 6o#oom In aqittsh atom out along al&e to slum
larta in first pupal stage. 1

ZIIZ Mala ana tmml» eopulating (enlarged}*

XXf Faiaala dapoaiting aggSi

Zf A* Coeoen of aqmali vine borer, showing eavity
eaten by wireeeiB.

Hp Wirewosm, a natxzral enany of s^saeb Tine
borer ooooons*

C* A i&ite belonging to the Araehnifta family, a
parasite of e%uaah<-vlne borer adults.

i';' . J"

' i-v-- ^ jfrVi iTi I iilif*'



 

 

UST cat SABLES

IteBle

II

Ftrtlliiy F«s««nt of Sggs Stet

IgSS 13a^ OataiA* ta Bkioli

III PlaeM InsiiUi to Batch.

IT Length: of l2i8tBr8

W Starvation Seat, Flrot larval Stage

ft Starvation 9e»t» SaeeiaA XanaX Stage

TII Starvation Se«t« SMrd larval Stage

Till starvation Seat, Last larval Stage

IX Duration of Coooon Stage

X Length of Life of Adults Captured in

the Field, and Caged in the Lal>oratorF

XZ Starvation Seat, Adulte

lage

If

va

If

so

24

fiS

24

27

30

32

33



'

 

  

 
 

 

 

 

 

 

 

 

  

 

 

 
 

 

  

 

* ̂
Jt ■* -f^sp^-fx-* m V

■'^r 4> ^ •
4 ■» /• V1

• - » s, ■ ■'■ j-'«t •■ ■ ■
■*1 - ^ ^ ^ ' >^ ' 4 u -

r 1
V " ■> " i

/ v.* V
L^« S

«

» V ' -s 6.'' i' \ "" <► i^>-1
V ' i. *

'>r M

« ■«

* *
VSfSL ''-s "■'f

S ^

«. ; ,t

i* >'i-;-> 4> i 'f - ♦'
P'. *•

- t

rr

V ^ ^

Plate 1. ■,< V'^ •<
\f, «♦

i1

; H
■I- *•

^7.
, *:.•••

•4

fc> -A
t f

f

V i

\s>.r A.»

* ■• • ' ? V *' •* 

Adult female,Oil colored by C.K^Wheeler,

(after Beutenmuller)

Xiftsi * . «/>
' •: ' 'v^.. <<«' -A. : .ij

^ - ^.r 4 ^
.-•< <

^ '/V --

,v ^ «S^r
+ s

V' ^ J-\ - iilfr ,0 >j

I »)
» J<

* » tA

t V»

^ I
'f ? ^ f
• »♦ *'»x>*

< <

•a *

V..^!' > V <* .5^ **4 -MJ ■^. . ^
V"

^ 'Vi

1 .

p ! V

n

X A

A 4/%
A-v v^-»-,5V<V^

' ' V'. i, V

, t -- i ^ i

^.\,vr '

4^
1,

k '
J.V- ^ % tv •rf

**' - v
c , i *■

f V,A\

^ r-.V . ,
. p-.^ . H . ■

■r ,s .V 4

^ ' -r "/"'A*''"'
\i " 4. V

«■*»**

W
mti

I• ^ - ^ /
K.-'A



�

s.

M'

i' 



 �

Introduction

This theala waa chosen for the purpose of niakin(^ a detail

study of Melittia satrinlformls Ihihn* in Tennessee,and to

clear up a slight confusion over the nunber of generations

that the species passes through each year#

There has been such literature written on the history,

classification,and injury of the species,but very little has

been written on the life history.

Franklin Sheman,Chief ;Division Kntonology and Zoology of

the South Carolina Experinont Station a lid the following along

with hia answer to the questionaire sent hin: "perhaps one

reason why this problem was sut,gested to you for work on

Master's thesis la because very little(or no) exact work on it

has been published from the southern states,and the oppor

tunity aeems to be wide open for you to dig out a lot of facts

which,while not entirely unknown,have at least never been

definitely proven for this section of the country."

The experiments are not as scientific as they should be

due to the faot that I had no way of finding the humidity,and

recording the accurate temperature in the roon,where the

experiments were carried on. The temperatures for the inoub*

ation period were taken t the laboratory,but tho e for the

starvation test were secured from the U.S. ""eather Bureau.

My success in getting results in the life history exper

iments was due to the hearty cooperation of the truck feurmers.

Entomologists of the different Agricultural Experiment Stations,

and the superviaion of Profeaaor Bentlfty.

J
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{X)» t3m mio«is« hletorloal •tot«neiit

tilt tfOMii-tiat bmtri

tut tt it laaamk ttuttf^lat hmat it t mtiirt

tf tilt ftNittm maXmjfirnm tnft It viMj AltMlmttd In

ttt l&iittt Sftltt, pttoiitally tlitttttJ ttttttet ttt

tuXtlvftttA* AtaUtble ittotdt tai eateimtien «f

ntttvtel In %tm tolltotion 9t tim U* S. Atloixl Utittvn

tiitv tl»t It ttt a itaot tafettolns ttxrltox^ firat tht

Btv Bn^ai Statta atA Ottait In tht BtPtii to tm OQXB

StatM SouthtatA taft latttajrA to tha vtsiaii htar^ tlia

Xlatatvi Rlttr, tbtth mmfifXmm tte at Jar pottlon of tilt

Catniolian anft Auatxoposloa mjtmm ot tha uppmt aaft loMV

▲natiritl liXt tottt aaft a portion alto of tha srazaition

tona* It it tvlAtaiXy of tropioal origin aaft ooonrt in

Kaxitt» lAitat it it alto wlAtly ftittrilHittA» aaft in

OoattBtlt* £RBata« Tanuatlt, Argentina* anA tha Lottr

"In 18£S Bahnar (2}» AtaoriM tha tqLiatb-riiit horar

ima«p its pratant aaaa (lialittla aatrinifonaia}* T* tia*

Btrria r^fcaaorihaA it in 1828 aa ASgaria ouotxrbitat, anA

lattr J* 0. taataooA antft it froohilinm tato» but for

(1) V» S« 9« A. Botaau of lal* Bail* AAA* p* 1*

(2) Beutanmtaiar'a liono^za^ of StaiiAat, of Aatrioa,

Korth of IlaxioOy p. 234*
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mm xmmm 1% lam wmCmamZ in utmmtwM

motlmanma waZmt ̂  mam of SolittiA aoto«

"In 1A88 Slint Aooorl'boA this ixamet nnfoF tka mum of

JASgorift ouonrblteo* l(r StauAo *e6ese»lte4 ofoeioo ••

HoUttlft owioim,*

Wmm f» In* ami* voteimriM tl» OiooiM in 2828, lio ma

apjpaaaiitlf ao% mmam at Wtbmof^m wm/k^ laiwniaa Mmatj Soubiedajr

C8) aollaf hla attantlon 80 aninor^s flguro in tho felloolzw
iiota» Aotad laW 27, 18«2s

"Bim jou avar aaaa &»tlo l^iAoyianit isum

Aaeorte mmMima la hia saiittia aeMalfomiib"

¥wt mum omvm Vtm naaaa AXant* oa IWttla aaoiK%itaa

aa aato aara oaaA In Xitaiatma aaft aollaotioiia mtu 1897 vhon

attaatlaa aoa givaa to Boftaaa'a nana {2)«

fha oaallasi xaoorf foimft on tha oommpttnaa of tlw i^^naaiii'-

vina bosaa In tha UniiaA Stataa mm saaoaiaa In an «ptiala

ontiOaA, "Xnaaata" lyr f* tte* aurvla (4), Ullton, mammlsB^

aatta, 4qg. 11, 1828, tha ymmw that ha vaOaaarlM tha inaaet*

Sha faUaalag aaao*4 la eloara In ̂ a ajrtiela an tha a^oasi^

Tioa hoaav:

Taa aajf haaa hhanrvad that tha ̂ naah and othaip

onenfhitaooona vinaa fva<itiantly dla dnrli^ thla laontlt.

CS) HatanKiOlax^a Hora^aaj^ af Saaildaa, of Haariaa,

laapth af Mooeiaa, p« £84*

t8} 2atoaologla&l Cozvaapondenoa, p. 161*

(4} Baa Ihiglfind Phnwr, 7ol. 7, Ho* 5, p« 88^ « 1828,
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%ma. to llkt voot* Qb awor tli» mot

fM Mir iiM«nar • mOX cra)^* Uvm 1U& ̂

MaiMh «al la tl* tnitiaa of UdLs tfiwUmo iMOf* tt»

ipra^t alwa 11 ]ai« otteiiioi its foil slao* i« ateot oat

2oi^ it IbMi ontom iht srouuft^ fomaa a «ooo(m of

oaa—0 aillqr oatetaaoa^ ooooafl with of aarlli« mxA

tOMBoa a i^KTialia* ffana wviaaa Uia idLz^cr, aal abaal

Um laat of JOaa or fiaat of tba p«ffaot Inaaat aaa

41aoXoaa<l» It la tiiaoolf aaSatoA to Ite poaaii taaa toaar

liioaot» mA toloaiga to tlio aaaa soaoa* It Aoaa aot

appoar to hava toan iaaoriti^ Xdamoiai zxar miarioioa*

stilX« aa I tmi not aoaaaa, to wrno^ of tlia aeita eoiw

taialiiC AaanlptimMi af laaataaii iaweta I aaa aot

a<»3fiAwttlr proaoaaoa it ta ta a aoaSaaorlpt aaft HiOiafiga

slaa it a i^paoifia ana ppoviaimBaXljr* oaif till it liaai

pi'oaa te ta ntltlal ta aa oitaa oaa**
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Kngliih !Eran8lation of Plate III, by Bliiry
Jolmeton Sanall, Professor of Geraanlo
lAzigxi&ges of the University of Tennessee*

Melittia Satriniformie

(Sphinx hymenopteroides, seaia graeilis.) >

Fig. 453. 454.

Kr« Ssolaer Is the seMer of this strange kind, which In

spite of the forsaition, deserves an exact description.

the striking form is hlaek. shining greenish, divided vi^

brightly shining body rings, with dark spots and the expressive,

and like oars on the curved dark spots, with tender hooks at

the ends. Tcfwards the end of a bright glass ring stripe,

entirely tmeeen is a brown stripe. The lowmit convex, with the

exeeption of the greenish front wings eones in entirely in con

flict with the upper ones.

Specially, however, are the feat and especially the last

pair, whieh like the others are ringed blaok and orange yellow,

but are covered with black and gold, but are colored with

these two colored hairs* Bat the whole creation oan be noted

like f«Btbers, vdiieh can be eeen at tim front of each figure.

A special kind whieh can be distinguished in the position of the

upper wing. I notloe here the Ecombillformls of Craaior. Pireot

ia the bone of its kind, given the Coromaxidel sample of the tsQle,

aeeording to the saying of Mr. Ssehsr, as a, "Georgian."
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zoscRiPTiQir Off am sebcies

Tbm adT3lt feoale moth la from S/b of am Inoh to an iaoht

in len^h with a alBg capaaaa of from ona to ona tuoA 4m halT-

inohaa* Xha antanm la oyllndrloal, filiform, vith a raoortaA

hook; thorax; ollTe graan; palpi pale oraztga to nftiit^ and

tnmaA* fha front vin^ are opaqna, or oiira groan in oolor;

the hind winga are olaar, alth aoalea on the reina and outer

margina* She hind laga are long* olnatarad with tnfta of red

and white haira on the outaide; the inaida ia olothad with

hlaok and v^ita* fha aMoaan ia pointed toaard the poatarior

end; aagMnta on the dareal aide of the ahdonan eaparetad hy

▼alTOt gray llnaa* The doraal aide of the ahdooan ia orange

to red with a row of blaek dota, and the ventral aide ia light

orange in oolor, She femalea aay he eeen flying from plant to

plant very freely in the heat of the day and laay often he

miitaltan for waapa* Shay heaoaa leaa aotiva aa night approaohea

and nay he aaaily oanght reating on tJtui laavea of aqmah planta,

Ihi Male Moth

The male moth ia uanally a little amaller in aize and a

little darker in oolor than the fenalea. Xbaae eharaoteristica

oan not alwaya he relli^ on to deterraina the saasea heaauae the

female mrdea aa nnah in aisa, oolor and ahepa, fha following

etatceant prowaa that the fanalaa vary in oolor:
\

"A few fmaalea, among many apeeimezys of both aeoms, ara to

he found having the abdomen hrowniah hlaok above, thna

oorreeponding more nearly to Bobner'a aatrinifomia;

therefore Hobner nay hava had thia variety before hin, vhan

he wrote hie deacriptlon," (l)
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iSm eaXy Mac«ete9Pi«%li» tbit vlXI tistlnffiaXtfii

Hii matim «f ib* notiui it Hi* tlf£n«tii«i i& tli« lypM of

M aOBtloait obov* tto fHaXo boo a o^luAilaftl. ftlifoim

antenmi with a TOOiarvad !»<&, lAiUo tho raala tea a ooablsBtiofi

of tte a^lnftalaal^ filifoxa, aao\anr«t faooSc, aiaft paotirato typo

of aataaaa*

Aaaeating to Spaiaw ate Bm&meaotk (Z) tteao aia wmm

w0m tSian f«»Xoa Men fXylag axoate in tte fitei* teaiuai tte

fteatea asa iiiiiiiiiaitii tte follaflo la aaaath fav pimam to

Aapoait asga*

Xn SKXEioaaoo ay otearvaiXona teao be<m that team mfo mm

ftmtes ttea oatea flying amate ia tte tM& ate mating on

tap «r tte aftiaite laama* teaiag ay oteamatiooa, tegXimi&g in

Zvm ate laatSj^ antU tte flmt te An^mt only oaa aalo

(1) Sntoiaologtaal Cormapotemoa, p» 285*

(2) ViaginSa A^. Bap« S«a* Bui* 82* p* 402»

BZSfRXB8TI(2l

teeoteing te Bautanralter (1} tte Ofiatev-alna temr ia

foote la Haxlaa, Ooatrntea* Baea*, teaoatiaa* ate tte Iobov

teaaan* iSm Aiatxllmtloa te tea apaelaa in tte thsltat 8titm

(1) BauteamuUar'a ffonogm]^ of tte Saalitaa of Aiaorloa*

Soath of lloxloo, p« 284*



7

ma d«t02i9alna& liy aeudlxig qtiastlomlraa to mah of tha atata

azperlnaat statlozis* Tbo folloaing atataa raportad tho

ooourroaaa of the aqxiaah-Ylne horer:

Alahama, California, Connecticut, Delaaara, Florida,

Georgia, Illinois, loaa, Indiana, Kansas, Kentueky,

Louisiana, Maryland, Maaaachuaatta, Michigan, Mississippi,

Mia80ia?i, Horth Carolina, Haw Jaraay, Kta York, Ohio,

OklahOBa, PonnsylYania, Rhode Island, South Dakota, South

Carolina, Tennessee, Texas, Virginia, West Virginia and

Wiscox»in«

The distribution within the states is shown on a distaiihutlon

Dap, Plate V,

CLdSSIFICATIOlf

Melittia aatriniformia Sibn* ia a borer and belongs te the

order Lepidoptera. The name of the order ccaaes troa the Gbreek,

"lepo," meaning aealej, and "Pteron," a wing. Melittia

mtrinifonais Hohn* belongs to the olear wing family known as

ASgeriidae.

Beuteaiuller glvea the following history of the family ia
his "Monograph of the Sesiidae of America, Rorth of Mexico",

p. 219:

"This family of moths was left in peace for over a eentury

at the head of the Bbteroeera, but has reeeived a varied

treatment of late years, having been shifted from place to

plaee by various authors, and it has not as yet found a

definite systemtie position.

"Linns (1758) placed the species ia the Sphingidae, in
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"Sftljl nptixratA, olotinA vlth short hairs abore and bslow,

AatsaBss with fasololss of eilia in ths aals, elaimts*

poii»M at ths tip, slapls in the fsaals* Hind tihla aai
r"

tarsi slothsA with rsry long hairs* Tars wings

with X£ reins, S4 and 15 on a stalk, Sdh w«ry ̂ ort* Hind

wings with 9 reinss VZ from middle of sell; 6w, from end

of sail* AhdoBStt eylindrieal, tapering tofsard the apex*

Anal tnft werar Sli^t, siailar in both ssxss*" Helittia

fahner, fsra* Bek* 181$, p* 128* (After SeutezsKaUer's

HoiMgnpii of Aoerloa, Horth of Kexieo, p* 22X1*

"Small speoies (24-3d bou)* Ahdemea red with hlaelc spots

along the haek; fore wings aetallio green* U« satrini-

fomis*" (8)

IZ) heiit(Ma»aier^« Xonogsaph Of Sesiiiae of AmKrlea*^,

Bar th of lisxieo* p* 284*

coioeessiais ^ '

As fhr as 1 hero been able to detemine tiiere is ozOp one

eonaoa sbm referring to lielittla satoinifoiKis Hohxu and that

is ths sgeaak rina borer* A naiber of sciontifio nsaoe ha to

iMien giTon this epeeies* Sabner first aneei it Melittia

satriniformis in 1825, and in 1828 Burris redeseribed it as

AXgerle ononrbitee* leeteood gars it the nsae froohilim eete,

and reoorded it wronglj from China in 1848* 2^* Sdsarda

redeseribed the epeeiee again as Bolittia aasxeaa* Share

mnsh oonfusioa over the soientifio name mtil 1^9 idioa



 

 

 

 

y>

mm gXwm to atito«p*s wmm* ill

(x) Wmof/msh o£ SMiito* «f

iMnKUn, Bavth ot unitoy

JBCBIQKZC IKPOKSUCS
■*

m» mq^ms^h^yrtm harmr toiMgwi CtjeoMteeeew tflaato Cvsn

a iBall pamasi to totox dmtouoUoia* Vtoimamt iiaaoaic aaii

toat toa Xato aarop of Bo^ axmiai at tlia of fauoa*.

(toto HoiftioidlttwaX ipaftm via alnoat totally 4totoojaA ^

tMa laaaot* aeopajr atuaatoa aaa oat tajtami as aoeB as 3oto

aqoai^Mto, laeauaa toa? aaa samXXp XsoEar tmn Xata ozas aiw&

oootom* aM aaa astialXy outgroa too injaoj altlsout

a«ry aush toaaga* On too aftarnooa of joij X8» X aimtTiai a

w^wmh pataB of 760 iUXXa aai avtapy liiXX aaa latoatad with

fBoii OOP to atx aqaasiwirloa boraya*

la X9S0 Mr* isSm SUXaay aait ttat lia mmntmA 660 MXXa

of mwmtk, aantaXali^ twm mm to ttoaa aioM at xaiomsasp*

fanaasaaa^ aoa fomii XOS Tiaaa isfoated with tfao mimah rim

toxaa*

MotaaXf aaA TXlat (X) aatft toat» "tula paaaoaioiai tovoa

ia ta XoaOl^ • iMtouatiTa paat «f a^aaAoa aoft

(Xl tetoaatita aai IbafniX Xaaoet8» p» 466*



 

 

 

 

 

 

pngfciatt* wam^mm mw of tlw «ro]^

At^ms^m *111 Mm& te fiirat «aix^ to it ̂  tuo «uda«n

«lltlJ9e of ft lox^ mmiftr «r fta ftutixft pUuxU Bwimtton «f

tim i«iltftA Tiiift idll mftfti. fluflftft ftf oomift ̂ raftzii^

ftSftamftnt uliioh tlio to«r 1mm piisM out of %im rim tmonili

MJm in ifeift ftiftft* Xf anoh ft vixto In si^t a^an it will

%• franft htOloaftft mwA sat sMPtljr flXlft* ftitii n»M fiftm

ftiailftr to thfit ottt on tlai gjponnft* PSnnta InJunA to tno

point of ftlltine oamXIy ftontain ft wmAmae of hrnarnm Infofttot

vlnftft ftftft oftin ftoaalatoljr naS Ai* tayoai tiit point

•f ftttftftfc**

e* E« Oloftii^yuA iZ} mtlA Um%, •Attaopta in V»8Z anft £3

1U& tlift aatOiioXosiaBX aaqpaHmtiftX |pu?A«i at Zafftpattft, ZnAlAnB

to fftmm a anaXX pftteh of BeAitBat aqm^ aavo oonpXota fftiluros*

Am ftOBplfttft taotvuetioa of tbo plaatft tf thi* toaar*"

Gta% J* TiaftVi ̂  Xaai Stota CoXXaflo of AevlonXtuaa

aoiA, *1^ homat is sary ott^dcioa in Ioaft« Sia ▼laaa

m flftitvn^ tftiXjr iafaaM oor aaaa «atlMXjr iaatiftfaA ^
tiia tiiaa in Hio nioixiitf of inaa*** liwuatXia synimn ^

Olaaaon CoXXoes, Soitlii (^□roXina. soiA, *%it aaXolgh* iJOrth

OftxoXim, It Is ft mAsmmm in gfoAm i^ntiis^i of atsftaii* aai

saloiittaAXf i^ftvtsas tte lisas of pilMita* oa aa^im ^lair
tasaiae in aasleat BUNteaa*"

(£) jfanmX if WmsaaZm MaAmedmgy^ foXm 8o« X* Xtff*
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V* P* Chl«f tbo Stata odt Xllinola

said, •^pMdi»vi3» bo*«r 1« mxf iastvuotiva t# atiMii

rimm all C«iiteMil aaft ScMdOMon Illinois idMii

mm grovou*'

fli0 wnv tttlMd tmm msXIm

mmA ««A to Mvml tospartoi^ utatioxui.

msf mms

In «gr abeeewttoae i& 1i3m fiald xcMft ml paKdHeim

to to tto iJtoittontod Hoto j^touto of too

totor^ Imt tomi ttoto too toot j^iosto wmtm itoost It mvlik

•tttolc tto goitol« total oto otototoFe Sto tottoo tooo aovto

sotiooi to to lultood toto ot^^otoM toto p2&atoA In adjoloU^

voto* ikoootoiue to my toaarvotloto in tto flold injiary !•

iprtottot to too foXlotoas oovlotlm of oftoito totatoU

totoRMT Cjatatot toto* toto Bdto* ffhito Smame Cso^aatole*

Goltott 0OMflOig Caotontto* *to ottor toto oitolotloo*

3m Bm KOllloto CD MA* "too lammm toll toot in tHo

Otomi mat aooto of told Mlooa opplo CtoMooe^irtlo loliotft}«"

tootosooar B» Omimn (2) oaid* "tiio iaotl» my to fto-

Vfmntly^ mmn in jrtoy In 0axBmm and fitodo atoto Itoiiiftto*

totttotof* mmA topoor to htot a foatoooo tm tto flamm of

M mm% fo3M» f, mm i* i« cu,

ill 2;ir* ddto* top* 8to« ito* ii« »•
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4« mm aaiay 'brooAm Am jmu Imwm s jver?

6* Bbv muoar aolto hm smm mbmmanmAt

Am (ft) wm% tiM Ammm Ifeo WAmmmi rim bmmt bi^iii to
Mtonfttft?

(t) 3>ofta It Mtemto la tfao lanna ow pv^ftX mtrnemm mm tott«
la jrmvat atotft? 

m̂mmmmmmmmmmmmrnm

fm (ft) mat io %3m relation of tho ellmtlMX eonditiona to thft
Iboftias tebito of tiao ftfitiftoli viae box«r?

OMOMMHOMOMOMMOlOOII*

(b) mrnt dOM ttft ftftolt ftotli fftoi \ipon in opriae?
8« fn»t is tiao imbcr Oft IziAlTidTftlo por aoso boaoA usm

fiOld OOtEDtftf

9« Bhat io tlio dortRllt^ ooctorrlng at i3m tioo of ontmnoft
into hibonafition in your otato?

XO* BiOft yon boon oliXo to dotonaino obotlMir toeiperetiaFft *^0
aay inflnoato upon a«c doteroimtioa or not?

IX* Ibftt io tbs BBBibor of ipoarotioiio in yoor ototo?

ft* MInfftiwi aaabor ia ooeooa __

b* WofjTmiff » ft It

ft* AiftaftflO K « a

XS* IKld yon ftffftr Oftrxy on ooflo CEperiiaento with oonftoh wiaft
bosftro?
If oo ohfti 'bko youi,» laeiht^ of oopplylBg tii^m vith
food?
bill thoy iiro oy trenofnvine than froft oao oomoh otM
to anothor?

SB* Oooo par otato have a bullotia or elretilAr on tho oovHli
riao boror? If oo, plo&oe oond ao copy if aTailoblo*
If not* ffiro noabor of bulletin or circular.

LIBS BISTCBT

fhi ftgig io oval in fons, eoafos abofift* rod in ool«r,

flftttoaod «B tho olAo of ftttftolnoat and boo an InxiTOioofl ftooft

oa thft bpgor aido* fho oifto io aboat mm taanty fif^ of aa

in^ ill loftfth, ofto thirtloth of an inah in width, aid about oao
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itiifterfteaftft 8m£Re«» vlth xaimA Untft fosBdfte bftift*

jmfti fi£t»ftft*

fiMur Ibe bftMiiie pftxioA Ihft ftflgft Moiaft iftilEftr onA

ftllghti/ 3fti%pr* amftvm, Ma* tlm% ma istetilft Iftftonft

snallm aaA ftve AftpxenftA ftlons %h» aidfts* Wliaa M

ftftS laitiMft M larva aftlDaa a aaall hoXa la oaa end of the afaeU

tiMi Ida* of ft plft lielft* ftnA M to ibe mMe*

idMa ft M liiBideft after hatelilx^ M larvftft tftgln to fftftt on

tbi ftaMdi plmte* She izienbBtlft& period for ftgge plaoed la

the ifiboxfttorf am X»S dapft amRe tame UiMe plaeed eateide to

ha toll* Sl» dlffKPenfte in M tetehing period mm protabiy doe

to tlie differe—e la tfte^exftture* Sabio II and ZIX ahoee tbe

reaulte of thefte eapftr^amte*
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From my oteMrtBtioas BSolittla Batriniformis Bdlbn. , tlift

numbor ot molta maa almaja the aame, three In nmber. On

aeootant of the larvae boring into ouourbit stems the small

pieces of s^oash stems in the eages had to be torn apart meh

day to observe the larval ehaagM» Saoh molt the dark dorsal

skitt of the head mae east and the dorstua of the head beoame

lighter as mattirity approached* Several experiments mere

Started* but only S larvae sere roared to the pupal atage, azA

only one of them emerged during this period* Xbe record for

the instars is rtiosn in ffiable I?*

XiBUS IT* ISSafH OF IHSIARS.

2htehed let Molt 2us Molt 3>d Molt Period Says

June 20
June 21
June 23
Jtee 23
Jxam 24

June 24
Jnme 25
June 29
Jane 26
iwm 27

July 3
July 2
July 3
July 3
July 4

July 13
July 14
July 12
July 9
July 13

23
23
19
16
20

Xbe Average Period from Ihtehing to the 2rd Molt is 20.1 Says*

First larval Stage

She nesly hatclied larva ia about one-eighth of an ineh

long* irtiita in oolor sititi a dark brtnm head* Aeeording to

Birtert Spencer (1) the heed varlee in traneserse diameter

fipom 0.39 te 0*43 mm* She young larva diffors from the later

larval stages in having the head larger in proportion to the

body, in being more hairy* and in having tht body tapering
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fjfm Vm iMftA to tlko sMttrior oaA. JMi Mpimt mi tim

SifttMl. mU^ at fte ̂ am Ma tm warn at mtm Mhm oat

am wm oMma tut am at mitmaiSMam Ob tte MmaX mMrn at

Mm iMsaa tham mxa am aam at matma rozmlne lengtlarl&o, axA

am fstm v^tsax site Vmm aaa m amam i—tui, am %M

Sooli^o Mam am two tooaoioapoo toate at mtfooiiaiil oiiwoTioto#

aooowi mmrnl siowo

In atm aoooad lurvaX oto^ tho oolor at Mm bo4jr io wMtor

end the 1hni4 ̂ oooadw doafeor Mmm tHo fiaot ot80O« Aooaeftli^ to

mot—t Spoweor (1) Mm Mat 0190010 ooaiof tarn 0«#| an* to

0*80 WB* la txeaovoaao dioaote* ftaso io ob ojmo ^gnt ioolt of

Mm Mmt oiail— to Mm a—ll Xottov

mji awl s«m»

In tho thixd 1—ml oto^ ttaB body io oliito in ooXor* tlMi

hood io light boooB* —Id tho poothoioz bogino to boooao li^t

tffo—i AooesdiJsg to BMoai^ Spmor (1) Mm hood oopwoXo ooiioo

£roB X«89 to 1*07 aom Im tawutovo—o dloaotoa* Sho —oil "Hi*

BOak bohind Ma hood booowoo loogor and bowo diotiznt than la

tho two pfoooiing Inotaro*

Bm lait Imnml Staia

fho Xanrao of tho Xut otago axo about on iaoh In 1019th*

tlmtij, floft* and topoaMag at 00^ ond* Xho haad ia amam

with tho waaXX tl&am oialXaw to tho Xttt— *w" on tho d—ooa

I—g—• aad aoxo diotiaot than tho jpobodij^ lanaX otogoo*

(X) m* TMOc XkP* 3ta. 9UX» 02* t» dOMOd*



ftai scvthMrtoc im wniftBti ^ brom

iMtte Yriiisli dlTttrgs Iwnxft tte anteviov •xi4, fomlig^ « figiii#

sliallAV to mn ixiterM l^mam am 10 mhAtmiMl icptmfi

tte lX)t& is X»8< Aistlaot idtli« XS^t teon auA: mmm tlm

4liMml olAs* la iSm last XsspvbX 9%r^ %hmm la anw

aotl^ to aqoaait aaft mWmat aooispblt vlaaa ttaai la tht jjaaoat

las ata^aa. 33iaaa la a» an^ laaiaUaa in tim idaa ox 3arvao

fomi in tJbo XlalA that thaza aaa aoah ooaCuoloa la tha

aarXlttr ta/a aa to ahathar axx thoae larvaa brlonjafl to tte

aaaa XociiXy* F» fi» CMttantaa {£} aal4. "£a awnaz at X8i7

It aaa ootloaA tiAt tlia Xazvaa oX aa aji^asantXsf aaooai apantna

am alao at «ox% withla tha ataaa oX ataM&* Shaaa aaaa aaah

aaft aova alaaftar than theaa oX mt am kooaa to ta

^littla aatrinlXoaala* tat aa tha^ aaze oot 3cn«nm to to

4iX!iCMreat apoolaa, bo aXXosrt aaa aata to pxaoarva apaatsMa* or

to zaar than at that tiiaa«

"Xha XoXXoalBs ja«r tha aaaa lartaa am otaarvai» fl^»aa

m aaw than taXUaa^ tlaa to ta a Alatlaat malaa, tat tha

arllar aaa aaetaaaaXsr dOBbtXuX aa to Hia malbiXitjr of two

apaalwt boiag ptaaant oa oaamit vinaa aa no othar adolt

SoaltA tea bean foiinl oa ooeurblta bjr tlioao Inaa stuAioA

thia oXaaa of inaoota* !rhia opisiioa aaa atrengtbeaeA by

rearix^ at a^out tba aaaa tlaa tha ymaag Xarvaa XZob tba aeeO*

Xo mritf %ho arltar*a btXlaX la tba molts* a zoaAHBt oX yoiaif

(b) H* A* &• A* teaam of M» lbil« If* y* SA-^«
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CoptCUtioa

Oai pslr of •quBtsh-TlxMi boxwr adtilfte tMs oaptanMI

eopolatias fvm 19tlu «m flylag in tte air «lih tba

poatarior «al« of tlhalv aMtaMm tiaA toettliar* and 1| aeawi

aa If tte fiNmla «aa tx-ytag to aat iA^a f!m t)te eiaia* Wm

aoapSa aoea on Um «arai ximv a loaar laaf of a aqmah

p3aii%«^ afaaia lliaj aaaa Mptiuad* 2Imi piir aaa brou^t into t3ho

lalaaatffiqr and put into a seraanad for further nbaai lu

tloiu Shay anra navar found tied ajfiin and tha mla diad 9mm

21.

J^ytoft Batea^an Coouiation And tolayi^

AaaorAin@ to Txofaimnr Aaaa 9al3Mn^ (1} tte moths do not

aopelala on tha day thay «wx9i fro* tha pupa, and do not baein
to lay aega tmiU the third day. Ba taaed his atatonNit m

abservatlons of apaaiiiiana is aonfiniiint, and also on fiald

notaa. (1)

Sinaa only mm adult oeiar^sad ia Ha 2ab«mtory durli^ ay

aaparinanla, 1 aaa uaabaa to «at tba paaiad latwaan tte fiaat

aopuladimi and tin tixmt aigfsa laid.

Oaiaaaition

Sha teaila aqijoah-vina-boror daposita liar agga aingly an

tlMi atan of tha host pxant. OMn tha notlia fiin^ ha^Bin to lay

Cl} K. J« Agri, &QSU Sta. Bui. 94* p. BSMK).
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Imo teoote «iiA tfomMlVlj • Mraaft lapooC in OwiUnl.

01ilo« S* OunKa C3} A (4j» aU.A ISmt tte apietM

AjwoJat ia KmVa0cs' miA Cenwtiou*, M la

¥a«hifie%0£i, B* C« ^tmm a&s « mooM IwooA* Bn^Mart Spoiusar (5)

pm»ymm ia Ma aaMoxal Matox^ ateat thtae asa tm> e^oexa-

tiaaa a ftaa la Tiagiaia* CBama w* iteKviak (6} aeiA thawa wa

oaa feamtloa a jaaa la Btiariaaft#.

AM^eiliig to af eiNwmtloaa ia tim tUM aoA lataatoay

tiima mm tm mA poemiVi^ m tauA iaaai aC aatvlai*

ttmAm ia Saataaaaa*

(5) A«ri« Sta. M. n, p. 37*

C4) C«iai» Agsi* Sta* Sap<art fm 1K>7»19O0» }t» 006-807*

(6) It* f^RMOc aq^ Sta« BtO* sa* p. AOO*

C6} 0» V* aemok^a :ot|tsdla^ iwaaata* p* 8il*

'. t

aif^jaftaaT. HISEORT

ataM9waiaa bo««r aAtata tk^§mm a1»oat tlia iiaat of Jana

in Stoaiosaoa* fla aoaanant laeaaaaa until tSia iaat of Jtmo* aaA

ttaaa thaao la a aapiO Aaesooaa until tJne last of Jinif« aliaa tte

aaoozai teooA appiara. Slnoa tlia first orop la plaalaA tim

firat ttf Uip mA aROMdtaa taela to laitiaea «a thaaa visas the

latter part of /ma* the firat eipop la not umially taaapiA rarp

aaaaraiy the peat* lOm siaM at t3uit tiaa are larpe aai are

not iniurat to a eraat extent tp tliqr larvae ahiah hateli

from the ̂ sa laid hp the ipriiie; brood ef mUrnm

fhe larvM haeoaa ootieaabljr deatroatiaa In the fielda m
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Biitioiial ICtuwrn, as Telanoaraa (Prophaznirus) SP.

Za 1890, 2^. J« B, Smith (2) said, "in looUng orsr Kr*

HitoheU's field where last season*s satiashss were raised, I

fonad that erery hill hsd heen Tisited hj moles, uodouhtedljr

searohing for the pupa of the borer* They had worlted very

thorongbly, for I did not Sxiooeed in finding a aizigle ooooon*

Ifoles are gnat destroyers of inseots, and I do not believe

they missed many hills in the entire field* Last winter was

very mild, however, aid tiiey probably had muoh better oppor-

tnnity for worh than usual."

Some sqtuash-vine borer eoooons were found in the horti

cultural garden at the University of Tennessee Sxperiment

Station, and wsre aecidentally plaeed in a small box with a

wireaom. The imxX morning the cocoons were examined and the

wireworm had almost eaten his way through one of them, Plate

XT, Fig. S. will show a pieture of the eoeoon with the hole

eaten in the side.

One of the female moths oaptured June 11 th, 1929, was

noticed to have a large cluster of mites (belonging to the

Axaehnida family} on the under side of her body, and on June

13th the moth died* Plate XT. Fig. C, will show a ploture of

the miti^ natural size*

C2) B» J, Agri* £xp, Sta. Bbl* 78, p* 32-34,
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