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1'echn'ical Bulletin No. 854 • November 1943 

,~Life History and Habits of the Peachtree 
'" Borer in the Southeastern States 1 

By OLIVER I., SNAPP, entomologist, and J. R. THOMSON, jmlior clltomologist, 
Division of Fmit Inseot .Investigations, Bureau of EntolHolo!1J1 ana Plant 
QU(lranti1le, AgriCllltural Research Administration 
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~ 
Z SUMMARY 

~ < 
- Investigati~ of the life history and habits of the peachtree borer 
~ in the Georgirpeach belt were conducted during the years 1930 to 
'1-' 1938, inclusive, as all aid in timmg applications for control. The 

methods followed and the data obtained are presented in this bulletin. 
The peachtree borer is a native American pest of peach trees, occw.'· 

ring chiefly from the Rocky Mountains eastward and from New 
England to the Gulf of Mexico. The injury is done by the larvae as 
they feed on the cambium and inner bark of the tree. This borer is 
chiefly a pest of peach trees, although other related trees are subject to 
attack. 

The construction of 128 cocoons was observed, and in every case 
the cocoon was completed by the larva within 24 hours. 

The prepirpRI and pupal periods of females averaged 4.4 and 19.0 
days, respectIvely, in 1933. From none to 2 percent of the larvae 
entered the prepupal stage in June, .from 8 to 37 percent in July, from 
55 to 80 percent in August, and from 6 to 12 _percent in September. 
Pupation under orchard conditions in central Georgia began as early 
as April 19. 

The period of moth emergence under peach-orchard conditions in 
central Georgia may begin as early as May 9 and extend to as late as 

1 Submitted for pubUcation Feb. 20, 1943. 
1135090-43--1 1 
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November 8. Most of the moths appear in August und September~ the 
pellk of emergence usulIUy OCClIITillg about the middle of September·. 

Of 1,325 mot.hs thut emerged during 3 seasons, 53.1 percent were 
females. The first moths to emet·ge are usually mules, and eurly in the 
season the emergencc of males is gr~llter thun that of females. More 
females than males emerge during the peak and last of the seaSon. 

'.rho moths are (liurlull. There is It marked tendency 1'01· femule 
mot.hs to begin and do considcrahle ovipositillg on the tn)e from which 
they I!mer~lxl. Theil· flight is It rambling one with It tendency to fly in 
circles. )i emilIe moths do not travel great distances, their daily night 
being confill(~d to a few hundred feet when flying" from h·ee to tree to 
oviposit. The males are swift, uctive. Hyers, Ilnd disperse 1110re qlliddy 
and o\'er It larbl"Cr area than do females. 

:Most of: the fNnale moths begin to lay eggs on the day they cmer·gt~. 
Oviposition is not I..'onfinl'd cntin'ly to peach trw's, and some eggs are 
phlced 011 gmss, weeds, stumps, sticks, and le:wes of varions plants 
and on the soil. 

'rhe ·females kept in the insectary deposited an uYerage of one-third 
of their'eggs durillg the first day al'ter mating. over onc-half by the end 
of tho spcond <llty, and over three-fourths by the end of the fourth day. 
The f(~mllles kept under orchard conditiolls deposited two-fifths of 
their eggs durin::,' ~he first day af!:('l· mating, two-t.hirds by.the end of 
the second day, and over three-foudhs by the end of thethir·a day. 
'[,hc maximum ntllnber of eggs deposited by a single femalp was 1.2;37. 
The average 11l1mbers of eggs deposited per female during 4: years 
w{'t·e 579 in the insectary and 515 in the orchnrd. 'l'he earliest 
ovi(;osition was rCl;orded on :May 19 and the latest on November 8. 

In the inseetary the a,·el·age longevity of the female. moth ranged 
from 7.0 to 10.8 days. and the maximum number· of days between emer­
gence and death waS 24. In cages in the orchard, the IlVeruge longevity 
of the. female moth ranged from 3.8 to 8.4: days, and the maxinullil 
numbcl· of days between emergence and death was 20. The an~rnge 
longevity of the male moth in the insectary ranged fr·om 5.0 to 11.2 
days, nnd the maxilllullI number of days between emergence and dt'ath 
was 23. 

The incuLation period in the insectary ranged from 7(0 48 d:tys, with 
averages from 904 to 13.2 days. The hlcubation period in the orchard 
ranged from 8 to 44 days, with averages from 10.4 to 13.2 days. The 
maximum incubation records Wl're taken in December. Eggs hatched 
as enrly us :May 30 anel as late as Decem bel' 15. 

The over-winter larval feeding period dut·ing four spasons r:mged 
front 264 to 383 days. The average duration of the over-wintel· 1:11"\'al 
feeding period for the indiyiduals that hatchpd in the several months 
of the four seasons was as follow,;: Allg"I1St 3:35 clays, September 326 
days, October 318 days, and Novembet· 288 days. 'l'llPre is a retarda­
tion or cessation of gl·owth of lalT:w under natural eonditions betwet'll 
the last of October :md tllp middle of Mardi. 

The peachtl'l'e borel· lIormally has olle g"clll'nttioll a Jpar in Georgia. 
There are no records to indicate that any i11l1i,'iduais require 2 years to 
complete their life cycle. 

Common parasites of the peachtree borer in centTal Georgia are 
Teleno7nus quail/lancei Girnult, lllic1"obmcon 8awninoideae Gahan, and 
Anthmx lalemUs Say. The last.-nam.ed parasite has been known to 

http:last.-nam.ed
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parasitize as many as 4.48 percent of peachJree borer pupae. Field 
mice llclld rats are the'most important predators of the peachtree borer 
in central Georgia. Other predators are ants, chrysopid larvae, 
spiders, pigs, moles, find skunks. 

INTRODUCTION 

The pl'acittree borer (San:ninoidea eJ.Hio8£7, (Sayr) is oile of the 
most seriolls insect pests that attack the peach, since every year, di­
rectly or indirectly, it causes the death of many trees. Its importance 
has been recognized ever since the early settlers introduced the peach 
into this country. Since an underst.anding of the seasonal history 
of this illsect is essential to the timing of control measures, and as no 
COl1llH"chensive study of the life history and habits of this insect under 
southern conditions had been made, the Bureau of Entomology of the 
United States Department of Agriculture in 1930 undertook investi­
gations of the biology of the borer at its Fort Yalley, Ga., iaboratory. 
This bulletin, which contributes to such an understanding, is a report 
on the results of studies carried on intensively' from 1930 to 1933, 
supplemented by obsClTations made by the' present Bureau of 
Entomology and Plant Quarantine as opportunity offered from 1934 
to 1938. 

HISTORY 

The peachtree borer is It native of the United States and has been 
written about for nearly two centuries. Peter Kalm,3 the Swedish 
YHlturalist, made the earliest statement regarding this insect that has 
been noted. In 17.J:D, in his Trayels into North America, he said: 

Peach-trees have often heen nlanted het'e, and never would succeed well. This 
was attributed to a worlll which linos in the ground, and eats thl'Ol1gh the root, 
so that the tree dies. Pet'llaps the se\'erity of the wintel' contributes much to it. 

A paper entitled "On The NatUl'e of the 'Vorms so Prejudicial to 
the Peach-Trees for Some Years Past, and a ~Iethod for Preventing 
the Damuge in Future," by J. Cooper, printed in 1771 in the Pennsyl­
vania Gazette and Journal," le:n-es no doubt as to the ruvages of the 
peachtree borer during the eighteenth century. S0111e time before 
1800 John Ellis submitted to the l\.merican Philosophical Society a 
prize essay 5 which gaye a brief and fairly correct account of the 
peachtree borer. The original description of the insect was published 
by Thomas Say in 1823,° after which there was a noticeable increase 
in the number of re1erences to the peachtree borer, and a furthel' 
increase occurred after the establishment of the agricultural experi­
ment stations. Nearly five hundred papers on the peachtree borer 
had been published by the close of 1933. 

: Order Lepidoptera, family Aegeriidae. 
'K_H.~I • .I'mLlt. 'l'ItAn:LS INTO NOItTU AMEI<lCA. [17-1D,] 'J:rallslated hy ;T. n. Forster. 

V.:!. p.!!H -;:-arrin!!ton [England). ]770. 
• Not seet', , as the files of the early issues of this paper are not available for the duration 

of the war. 
S J;;LT.1S. J. ,\("COUNT OF A )fF:TI10D OF PREVENTING THEl l'RmrATURE DEC,\Y OF PEACII TRBES. 

AmH.l'hil. Soc. Trans, 5: [325]-320. 1802, 
• SAY. ~L'. .\~n:n[('.\N .JNTOMO!.OGY. V. I, pp. 30-41. In LeConte, J. L., ed., The Com­

plete Writings of Thomas Say 011 the Entomology of North America. 2 v. NcVl Yorl,. 
185D. 

http:J;;LT.1S
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NATURE OF INJURY 


The injury is done by the larvae as they feed on the cambium and 
inner bark of th2 tree trunk, usn ally just below but sometimes just 
above the soil level (fig. 1). The larger roots are also sometimes 
subject to borer attack. Peach trees of all ages from nursery stock to 
the oldest trees are injured. Young trees are sometimes completely 
girdled by the insect, and though this is less likely to occur to older 
trees, these are often so severely injured that their vitulity :is lowered 
ancI they arc rendered especially sus.::eptible to attack by other insects 
or by diseuses. The presence of the insect in n, peach tree is usually 

li'IGl'HE 1,-I3no:e of YOtIJ1~ p<':teh tn:>l\ with bark etIt nwa~' to show two Inr\'ne 
of the peachtree borel·. About twice natural size, 

indicated by gnlll, particles of bark: and frass at the base of the. tree. 
The masses of gum und other material are e.<;pecially conspicuous in 
wet weather (hiring the growing season. 

HOST PLANTS AND DISTRIB UTlON 

The original host plants of this native American insect are thought 
to 11aye been wild cherry and wild plum. The female moth has been 
obscrved oyipositing on small ",i](l cherry trees in a commercial pench 
orchard near Fort VnIley, Ga. The insect is now chiefly a pest of 
pench trees, although other trees belonging to the genus Pl'll,mtS are 
subject to attack. It has been reared at Fort Yalley a 111lmber of 
timE'" 1'1'0111 P/'lIIWR hOl·tlllalla lhiley) a species claimed to be rE'sistant 
to borer attack, and also from PrWI1lS sen'ulata saclwlinensis :Makino. 
Other stone-fruit trE'es attaekE'd are nectarine, plum, prune, cherry, 
apricot. and almond. 

This inscc't is fOllnd in most of the pl'a('h-I-.p'owing loefllitiE's of North 
Ameriea but oeelil'S ehiE'f1v !?tlst of tll(' Hoek" Mountains nnd from 
New Engl:lm1 to the Gulf of M('xil'o. It is ill'esE'nt in Canada, and 
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has been reported from severnl Rocky Mountain .and Pacific Coast 
States, but it appears to be of less economic importance in these States, 
where it is largely replaced by the western peach borer (Sanninoidea
opalescens (Hy. Edw.» .~. 

NOMENCLATURE 

In describing the hOi'er in 1823, Say placed it in the genus Aegeria 
and gave it the specific name emiU,osa. The insect has been known by . 
it number of scientific names and is now placed in the genus 
Sanninoidea. 

The American. Association of Economic Entomologists has adopted 
for this species the common name "peachtree borer," but the insect has 
also been known as the peach borer, the major or greater peach borer 
(to di&tinguish it from the lesser peach borer (Sanninoidea pictipes 
(t [md R.5), and the eastern peach borer (to distinguish it from the 
western peach borer (Sanninoidea opalescens». 

METHO!)S~ TECHNIQU~ AND EQUIPMENT 

Records and observations on each stage of the life history of the 
peachtree borer, except the larval feeding period, were made both in 

FIGURE 2.-The insectary at Fort Valley, Ga., used for the studies of the peach­
tree borer under insectary conditions. 

peach orchards and in an insectary of the usual type, located in the 
laboratory yard (fig. 2) at Fort Valley. On account of the long larval 
feeding period, it was not practicable to obtain records on that stage 
in the insectary, and all data on the duration of the larval feeding 
period were obtained in orchard trees. A. peach orchard on the lab­
oratory grounds and several near the city limits provided convenient 
locations for the studies of the life history of the peachtree borer under 
orchard conditions. 

In connection with the work, records were made of tempemture, 
humidity, rainfalL and other factors, by nse of ~tandard wnather 
instruments. 



G 'l'1<JCI:-I.XICAL Bl'LLE'l'IX SiJ.l, 1:. i:', DKP'!" OF AGH1CUL'l'UHK 

,Fon STUDIES OF THE COCOONING, PREI'UPAI", AND PUPAL PERIO(}S 

Hecords on the cocooning, prepllpal, and pupal lWrio(ls \\"1'1'(' made 
frolll l:u'W' latTne, rellloved frolll orehill'!l peach t\'N'S just beton' and, 
at tilllt'S, durin/! the pupation season, These w(,I'e plaC'l'll on cplluloid 

FIGUHB ~t_~fl(\(li:11 n..'11tilntPd 'till hl)xp~ u:-:t'd 1'1))' :-:ttlllit'~ nf ('lwnoning-, 111'()Jlllpnl. 
and Jl\lllHi llo'riot!s o'f till' pl':ll'lIt 1'('(' b"n'r: ,t, 1"':1('11 11:1 I'k 011 100"" (,.. llllloi,I dif;k 
in bottom or lIpx; II, ('.. lluloiti (Ii~k:< t 1l1'1l('d IIp:<iil,, dowII nil tllil ot' boxps to "lIow 
1:11'\':1(' ai' work 011 p(':H'1I hal'k llntit'1' tiI!' ('l'II11loiti, 

disk" in ]'(1I1nl!. "Ill'vially ('U1I:-tl'lll'i('(!. n'ntil:t\('d tin bIlX,''';, :tlld (':t('11 
\\'as sllpplil'd \\'itlt a pil'(,l' of fl'l':-II pl'al'lI h:tl'k, 'flH' h:tl'k, whit'll \\,:1'; 

1'('IH'\\'I'd at intl'ITal,.;, {'oillaint'd :-'ltilil'il'llt Illoistlll'P fill' tli(· dt'\·(·I"pllll'llt 
of till' ill~('t't. alld. t 11l' luu:,,' ('t·lIllltlid di"k" ill till' bottolli of (1](' b IX 

pl't'lIlittt'd t'll~I'I'\':lti(]lls Oil thl' ,..ta!!'l'S (Ii).!', :n, 'I'll(' jl'l'Illillatitlll Ill' 
til(' prl'pllpal :-tnp:l' :llld lit!' Iwgillilillg lIt' till' pllpal stng!' \\'l'I'\' d\'1I'I'­
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mined by making a very small opening in the side of the cocoon with a 
dissecting needle r<1ul using either \1. hand lens or a binocular if those 
stages could not be observed through the ceUuloid disks. The dura­
tion of the pupal stage was then determined through daily obsel'vation~ 
for moth emergence 'from the pnpation boxes. 

Reeords on the first and last prepupa, the peak of the prepupal 
oecurrence, and the prepupnl and pupal stages combined for indi­
yidunls that eompleted their larval feeding period in peach trees in 
eommel'cial orehards were obtained by regtdarly removing the cocoons 
from the same trees throughout the season and observing them daily 
for the dates of adult emergence. . 

FIGl'IIE 4,-Large 	SCI'{'PIl ell!!e built over It peach tree and used for various 
phasps of the study of the peachtree borer. 

Folt STI':DIES OF THE ADt.:LTS 

Rpcorcls of the emergence of moths in the orchard throughout the 
!'ea::;OIl were obtained by placing ",in'-screen cages arOlilld the lower 
trunks of a number of infested trees and regularly ]'emoving and 
)'t'conling the cnst pupal skins from each tree. Rec(';nls of moth 
emergence throughout the spason under j ngp('tarv c(lI1d itions were 
obtai'ned from tht' tin pupation bOXPR and frum cocoons eollected from 
ir('es uSP(l for :::tudips (If the lnrntl feeding period and from trees 
examined l'pgulnrly fOl' reeords on the combined prppllpal and pupal 
:;tn!!l?s. 

the moths mated readily in a large screen cage built OYPl' a peach 
tT('e (lig. 4). The sttHlies of the flight and mOY{'ment of females in 
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the ol'chard \\'('1'(' made by mal'kin!! the moths with akohol-soillble 
dYl's (fig. :'J) :111(1 tl\('n foilowing t flt'lIl a/'tPI' thl',\' wel'e lii>('I'ail'(i, or 
by I'P{'O\'(,l'i ng them 011 ot hl'l' 11ays :d'h"l' t hei l' lil)l'I'H t ion. 

Filil \:10;;;, .\dllils of llil' Ill'al'litn'l' borl'r \li:1(,pd ill !'Inall wire ('a~l''; for lIl:lrldng 
wilh :1I('()h"I~()llIhlp dyp:; 1'1'(1111 a halld :\t()mi~t'I: lor m:l' ill /light ~tllllil's. 

H('col'(ls on tl1l' longp\'ily of all (lvipo;;iting females in the insectary 
and on'hanl \\'PI'I' ohlainl'd 1'1'0111 1'(,lIlall's confilH'd in cagc::) (fig. 6, Ll 
and 11) ill ('Olllll'l'Iilln with th(' o\'ipositi(1I1 r£'l'or<1s. Longevity I'ec­
ol'ds II'l'!'\' also ohtailll'd for 111 a II's l'onlinl'd in special containers which 
wOllhl Ilot pt'l'lIlit flight. III ial'gl'l' l'a!,!'l';; that permit morc or less 
flight. til(' illst,t,(s ()I't~'" injlll'l' (hl'lllSI'II.'(,S ill attl'mptil)g to escnpl'. 

FOil ~'I.,\,IIIES OF Onl'OSITION 

Till' 1'1'1" ili;:l'd fl'1I1:111'" \\'('1'[' l'Ullfilll,d ill illdi\'idlla1 o\'ipo:,ition ('ag!':­
1IIIIIH'dintl'l\' aftI'I' 1111'\' had hl,t'll IlIalt'd 10 dl'tl'l'lIlillt' tilt' 1I11111b('1' of 
I'!!g,.; dl'Il():--itl'd Ity ('ad, ill:'I'!'1 dlll'illg padl :l,I-holll' Ill'l'iod of ils lifl'. 
'1'111'''1' l'agl':- \\'l'I'l' of t \1'0 Iypl's. Ollt' I'llI' I'('('ords 1111\11'1' cOlldit iOIl;; ill I IIp 
ill"(,I'lal'l' :llld lilp ollwr JUI' 11~1' ill lit(' lipid. TllOSl' Ils('d ill till' insl'C­
!;II'\' \\'(;1'1' iliadI' Pili in'h' or wil'l' Sl'l't'l'l1 alld fa!:'(l'IH'd to the :-:h('l\'('s 
wit"h rllbhpl' b:lIlt1,.; (rig,'H.• 11, .\ ('ard oj' bloltillg pap('1' Oil "'hit'll tiI!' 
l'g!.!.'''' w('n' tll'lw"itt'd was lil1l,t! Ill!dt'r I iII' t'agl'. alltl al IiI(' pIH1 of l'i\('h 
:.il·holll' pt'l'iod this was l'l'IlIlI\'I'd, till' <,!!g,.; l'Ollllll'd. and a IH'W 1'111'11 
illo..('rit'tl. E:lt'h ('a.!!!' 11':1"; prO\'it!pt! wil II jll':ll'h foliag", a spOllgl' \"ic l , 
ill a I'ial ('lJlltaillill,!! :-l1gar :--01111 illll I'llI' ftlod. alltl wah'I' ill a spollg!' lIlI 

:J 1't'lllIllIid tli"k 10 prtJ\'idl' IIlOi~IIIl'I', TIll':-!' l'a.!.!!':' prl'\'idl,d atll'qllihl' 
\'I'lllilalinllllllt! li,!!lll. and Spt'IIIl'd[o gin' ('(llldililllls fairly \'OlllpaI'll IJII' 
\'.itll Ihtl~l' l'\i~tillg' ill (Ill' lipid, Th('r(' was \'\'1'\' lililp tiifl'l'I'l'IlI'I' 
bpt\\'l'1'1l llll' ()\·ip\;,.,iti,JIl l'l'l'llrds olJlailll,tI 1I11(]\'r ilis!'dllry !'llllditioll" 
:lilt! Iho~l' l,h(:lilll't! illlh!, pt'ill'h (JI'l'hilrd. 

Tilt' l'I!!('~ 11"1'(\ in Ill(' lipId WI'I'l' l'OIl:--II'lIcit'd or l'I'I;lIloid \\'ith :I 

haucl PI' ,,1'1'1'1'11 win' III l'ill'll I'll,] 10 Pl'l'lIlil l'irl'III:ltillll or ail'. Tilt' 
hotiollb 0 r IIH'~1' "II!,!'('" \1'1'1'(' ,IIn'I'l't! \I,it h I'il I'(,";{'(' I01 h :1I1t1 UII ( .... ' l!ljl 

http:TI';C1L\ll.IL
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"'US II ;;1('('\'(' 111:1<1(' of the ~amc mat(,l'ial through which a peach t"'jg 
was ills('r\(\<1 into the cage (fig, 6, B), tl1(' sleeve being then fastened 
around th(' ;;t1pport:ing limb, The cage was rl'lllm'('d at the clld of 

~'IlH'lm U,'--(':lg'P;': \1;;('<1 1\11' ll\'il'o;;iliOIl 1'1'('01'(\;': (If 1110111;; of' pl':lI'hll'('(' 1101'1'1': A, 
Illsl'ptary !':lg'('S: n, lit'ltl I~'p(' o"ipositioll cages fnslt'lH'd about twigs of a 
1't'(Il'11 tn'(', SOil' ('Iolh ;;ll'('\'PS fa:;i.t'II('d aroulld lhl' IiIllh;; frolll which lh(' 
t\\·ig-~ :ll'l' g"l'o\\'iug'. 

(':tell ~,I-II(ltll' 1ll'l'iod. till' ('gil'S on till' 1ll':tl'hlP:t\'PS :tlld in thl' ('all'£' 
"'PI'P ('olllllpc\. and thl' l'agl' \"a;:; l\r('n plal'Nl 011 anot\\('1' limb, 

Fon :-;'ITlJn:s OF I~CI'IlATJON' 

Fol' 1'(\('(ll'Il:- on IhI' il\{'lIb:t1 ion 1lt'l'iqd Ilnd!'1' inspdal'Y ('()11\1ition~, 
tl\(' blotting-pappI' ('ai'll;:; b(,:tl'ing ('ggs \\'('1'(' l:tl'k('(\ to ;.;11('1\'(,;; in Ill!' 
insl't'ial'Y, Bplol\' (ladl cal'd \Yas pl:t('pd a gins:: j:tl' to ('all'lI tlll\ 1I('\\'1y 
ha I l'lll't\ In I.Tal' fol' lISL' in tltlH'l' sl 11(\ if';:;, HI'C'ol'ds on thl' i nClrim tion 
pl'l'ind IInc\('r fil'h1 (,OIl<iitioll" \Y(,J'(' obtailll'(l hy hanging t hI' cal'ds 
containing ('ggs in a PPH('l\ 11'1'1', Th!' (1t'~t\'lIction of the rggs by anls 
\\ns prl'\'pnll,d hy till' Ib(' of :Iring of' :-li('ky bandillg nlatpri:1I on the 
tl'unk of thl' tn'p, At till' L'11d Ill' (':I('h :2-~-h()uJ' pC'riod nil ('/!/!s on the 
('an\;:; 'Y('l'l' l'xalllil1l'd lIl1dl\1' n hin(){,lIl:t1, 111ieroscopl' fol' I'Pl'ol'd;; on the 
ilH'lIilntioll 1ll'l'inli. 
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Fon STUDIES OF TilE LAnVAL PEmOD 

Tho 11\1'\'al ft't't1ing pCl'iod, which in sOllle cases I:u,;!.s about I~ 
months, was slud il'llin peach trccs in n commcrcial orchard, TIll' 
tTces for Ull'se studies wcre protl'ctecl from natuntl infcstation by thl' 
nse of tar-paper protectors, whieh \\'('I'C put in place befol'c thc 
a.dults begnn to t'nwl'gc ill till' field (fig, 7), The conc-shaped pro­
tedor was ('ut f['om II 1'011 of :2-p1y tnr roofing papcl', It was sunk 
H to 10 illch!'s in thc soil and tiNl tightly at the top to the tree 
tTUllk with ('oni. To IH'CV('lIt thc entrance of brvae from 0lltsil1e, 
the SPHIll \\'hcl'(' lhl' flap on'r1apped and the top of the protector 
\\'hl'['(' it calllc into ('oniact with the trcc wel'c covcrcLl with sticky 
tTee-bnlllling Illatt'rial. As SOOIl as they W('I'C available, newly hatcl1l'c\ 
l:u'\'ae \\"('1'(, taken to I he on'hn I'd on moist hlotting p:qWI'. thp pl'O­

\<'Il1UllE 7," l'l'olC'clol' 1I~('tl to 1)I'PI'plll cOIli:lIllillatitlll of ::;tlll1~' lIIaleri:ll uI; till' 
IH':I,'1I1I'\'1' hon'r with othel' Inrv:!l', 

t('\'tot' Wa:, \'ell\O\'('d. :\I\d t he In l'\'ae W('I'C place(1 on the tl'('l' tTUB k 
at th(' gl'ound lilll' with a caml'l's-hair brush, afll'l' whi('h 1Ill' pl'O­
tpctor ~\'a~ l'l'pl:lc('(1. Bl'ltl'l' larval entl':lnce \\'as (,f1'('etetl whl'n tl\(' 
lal'v:I.(· \\'('1'(' plal'l'd on a little g\ll\\my frass taken 1'1'01\\ anot]H'I' ]wa('h 
tn'l' and plal'l'd :It p()il\t~ \I"hen' entrance was dl'sil'l'(1. 'I'll(' pI'O­
tl'dol'S \\'l'!'l' n'l1wn·d fl'ul\\ tht' tn'l'S at the close of the n()\'In:d hatch­
ing lH'riod, Till' 11'(,('s containing th('s(' insedary-hatehl't1 1;\ITap "'<'I'I' 
t'x:llnint'<l J'('gulariy t Ill' following Yl'ar 1'1'0\1\ pal'ly "\\\\\B\('I' tlllt il fall, 
in l'l'I\lO\"l' t lIP lllatlll'l'd Iarnll' \\"1\('\1 t IH'Y hall ]PH til(' in'ps to pnpnil', 

DESCH IJ'TIO~S 

Th(' l'gg (fig, 8, J) is u:,:u:dly a ri('11 c1H'::lnlit bl'o\\'n, a]{]\ollgh some 
arl' lightl'l', nlmo;;! stra\\" eoitll'l'd, ('specially \\'iwll the 1'(,111al(' moth 
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has just about completed her oviposition. The egg is distinctly flat­
tened, depressed or concave on one side, and one end IS slightly broader 
than the other. The normal egg measures about 0.7 nun. long, 0.5 mm. 
wide, and 0.3 mm. thick. Those deposited near the clOse of a female's 
oviposition period are somewhat smaller. 

THE LARVA 

A newly hatched larva (fig. 8, B) is grayish white with brown head, 
whereas older mature larvae (fig. 8, U) are white or cream-colored, 
and in addition to a brown head have a yellow sc1erotized area on 
the dorsal aspect of the prothorax and another on the caudal. seg­
ment of the nbdomen. Newly hatched larvae range in length from 
1.5 to 1.7 mm. and have a head width of 0.25 mm. Normal, mature 
larvae range in length from 11M to 11/2 inches (32 to 38 mm.). 

THE PUPA 

When the pupa is first formed it is white, but it soon turns to a 
medium shiny brown. Both male and female pupae remain thus 
lUltil the later stages of development when the formation of adult 
body scales causes the female pupae (fig. 8, E) to become shiny black 
with It dull reddish band around the middle, and the male pupae 
(fig. 8, D) to become black, although not so decidedly so as female 
pupae, and without any visible band. The abdominal segments of 
both male and female pupae possess sharp chitinous projections on 
the top. The male pupa has two such rows of projections on the 
seventh abdominal segment, but the female has only one row on that 
segment. Female pupae range in length from 1%6 to 1%6 inch (22 
to 24 mm.) and are more robust than male pupae, which range in 
length from 1116 to 1%6 inch (19 to 21 mm.). 

THE ADULT 

Adults of the peachtree borer are very active, clear-winged moths. 
They are trim and slender in body and capable, especially the males, 
of swift flight. The body scales of the male are bright steel blue 
together with pale yellow to white. The pale-yellow stripes on the 
abdomen fringe the margins of the segments, and because of the vary­
ing intensity of these stripes the abdomens of different males appear to 
vary in the number of stripes from two to six. Scales covering the legs 
and face are predominantly pale yellow. Both front and rear wings 
of the male are clear (fig. 9, 11). Dark steel-blue scales cover the 
front wings, legs, and entire body of the female, except that a band of 
bright orange to reddish scales covers the fourth abdominal segment. 
In certain northern localities the fifth abdominal segment of the 
female is often also covered with orange scales, and a moth of this 
type is shown in figure 9, B. The rear wings are clear (fig. 9, B). 
The wing spread of female moths ranges from 1%6 to 1%6 inches (35 
to 38 mm.), and of male moths from 1%6 to 1%6 inches (27 to 30 
111m.) . Body length (measured from cephalic margin of head 
to caudal tip of tuft of scales on caudal end of abdomen) of females 
ranges from 1%6 to 1%6 inch (19 to 24 mm.), and of males from 
1%6 to 1%6 inch (17 to 21 mm.). 
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FIGURE D.-Adults of the penehtree borer \.'3allllilluidw c.riliCM(1) : A.. "Male, X 

2~~; B, Femu\l' (northern type, with omnge scules on both fourth and fifth 

segments), X 2%. 
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LIFE. HISTOJtY AND HABITS OF THE PEACHTREE BORER 

The peachtree borer hibernates as a partly grown larva in its bul'l'oW 
underneath the bark of the tree. In the spring, feeding is resumed 
and the larval period is completed. 

COCOONING PEr-IOD 

Upon rt!aching maturity, the larvae that are working below ground 
bore through the bark of the tree beneath the soil level and make 
channels in the soil up to within an inch or less of the surface. As 
soon as these channels are completed, the larvae force to the top parti­
cles of chewed-up bark, or frass, and then proceed to construct their 
cocoons by webbing these particles together (fig. 8, F and G). If 
the larvae are feeding above ground, especially in old trees where there 
are large feeding channels, some larvae construct their cocoons above 
the level of the soil at an opening which they cut through the bark. 

The construction of 128 cocoons was observed during !.~ seasons, 1930­
1933. The construction of the CO(;00n proceeds lnDre slowly in dry 
weather than in wet weather, but in every case the cocoon was com­
pleted by the larva within 24 hours. 

THE PREPUPAL PERIOD 

After completing the cocoon, the larva changes to the prepupal 
condition, during which it is inactive and its body shortens. The 
color of the full-grown, feeding larva is maintained until the latter 
part of the prepupal starre, when it becomes lighter. 

The earliest date recor~ed in the insectary for the change to prepupa 
was in 1936, when one individual completed its larval feeding period 
and entered the prepupal stage on April 29. In the different years 
not more than 2 percent of the larvae under observation entered the 
prepupal stage in June, from 8 to 37 percent became prepupae in July, 
from 55 to 80 percent in August, and from 6 to 12 percent in Septem­
ber. The pl'epupal period, as determined for a few individuals be­
ginning their pupation in the insectary in August and September, 
1930, averaged 5.3 and 5.0 days, respectively, in the two months. In 
1933 the prepupal period for 97 individuals ranged from 3 to 7 days, 
with averages of 4.2 a.nd 4.4 days for males and females, respectively. 

THE PUPA 

On completion of the prepupal stage, the insect molts and transforms 
to the pupa within the cocoon. The pupa, when first formed, is white, 
but it soon turns brown and then black. It is inactive under normal 
conditions, but if disturbed it reacts with circular movements of the 
abdomen. 

Records on the pupal period were obtained by making daily observa­
ti\)[ls for moth emergence from the cocoons ,,-hich had been used for 
the prepupation records in the insectary. Many records were also 
obtained on tho combined {>repupal and pupal stages of larvae that 
constructed their cocoons III the insectary and in peach orchards. 
Table 1 presents a summary of the records on the pupal stage and 
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the combined prepupal and pupal stages during the 4 years1930 to 
1933~ inclusive. ' 

1.\\BLE 1.-Sllmmary of records of the pupal stage and the combined prepltpal and 
pupal sta.yes of the peachtree borer at Fort. Valley. Ga.• seasons of 1930-1933 

PUPAL PERIOD 

-
Duration or period 

Individ· Average period In-Where coeoons were constructed Year ullls ob­
served Maxi- Mini­

mum mum 
June July Au- Sc~gust tem cr 

NumberInsectary__________________________ Da", Da", Da" .iJall' ~ar' Dall' 
1932 11 25 16 17.4 24.5Do________________________ -------- -------­~--. 

1933 82 21 17 21 18. 6 18.6 18. 9 

PREPUPAL AND PUPAL PERIODSCOMBI~"ED 

Insectary__•_____ •_____ . ________ --' 1931 20 ________ 22. 2 23.3 _______ _43 26Do _____ •_______ ..__ ._.________ 1932 22 ______• _________
3 33 22. 0 32.519 __ ._____ 22.5 


Do._•. _.......___ ..________ ••. 1931 

Orchard trees._____________________ 1930 53 27 '~22. 720 ________ 22.389 34 23.1 29.0Do________ ••___ •_____________ • 1932 125 43 19 21.5 24.1 30.7

Do._•• __ ••..•_•.• ____._ ._. _.__ 1933 40 27 19 20.0 21.5 22.8 23.0 

June 28 was the earliest pupation date recorded in the insectary 
during the years 1930-33. In 1935, however, pupation began in the in­
sectary on May 20, and in 1936 it began as early as April 19 in the 
field and on May 4 in the insectary. In 1933, males required an average 
of. 17.7 days and females 19 days to complete the pupal period. Dur­
ing the 4 years 1930 to 1933, males required an average of 22.8 days and 
females 23.6 days to complete the combined prepupal and pupal stages. 

THE ADULT 

EMERGENCE AND PROPORTION OF SEXES 

A pupa preparing for emergence begins to wriggle round and 
round in the cocoon and at the same time exerts pressure on the front 
end. Finally an opening is made through the cocoon, after which the 
pupa continues to wriggle until it has worked up through the surface 
of the soil 01' through the opening previously made in the bark. The 
many projecting spines on the pupa aid it in pushing its way out of 
the cocoon and into the open. As soon as the pupa breaks through 
to the open it begins to expand by repeated movements until there is a 
break in the dorso-cephalic end of the pupal skin, and through this tIle 
adult moth (fig. 8) emerges. When the adult has freed itself from the 
pupal skin it usually crawls up the tree trunk or a nearby weed stem 
or grass blade, where it unfolds its wings to dry. 

Emergence of moths takes place between 7: 00 a. m. and 1: 30 p. 111. 

More moths emerge on clear days than on cloudy days. 
Table 2 gives the dates of first and last adult emergence, the peak of 

emergence, and the percentage of moths emerging in each month of 
the several years in which records were made throughout the season. 
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TABLE 2.-Emergencc of peachtree borer moths at Fort Vallcy, Ga., 1930-33 

Date of emergenco Percentage of mo~hs emerging In-
Yellr 

First Peak Last July August September October 
----------_·_-------------1----1---­
1030__._.______________ ______ _ July 22 Sept. 15 Oct. 24 6.4 16.7 69.2 7.71031__________________________ Aug. 6 .._do.___ Oct. 27 o 22.5 76.5 1.01932._________________________ July 2 .__do__ . _ No,'. 8 

l.ti 23.7 611.7 5.0 
1933_________________________ June 26 ISept. !l Oct. 2 2.4 19.3 78.. 3 o 

The emergence records for 1932, taken ft'om 25 selected peach trees 
in a commercial orchard at Fort Valley, are shown in graphic form in 
Fitl'ura 10, They are typical for central Georgia. 

Although systematic records were not kept later than 1933, eurly­
senson observations from 1934 to 1938, inclusive, indicated that moths 
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FIGURE lO.-ElIlE>rgence of peachtree borer moths from 25 selected peach trees 
in It CO III lIlel'cia 1 peach orchard near F01·t Valley, Ga., tlm'ing the season of 
1932. 

may begin to emet'ge as early as May. The earliest evidence of emer­
!!'ence was the finding of a fresh male pupal shell_ on May 9, 1936. 
Dm-ing that season a number of fresh cast pupal skInS were observed 
in orchards during ~Iay, and female moths emerged and began de­
positing fertile eggs as ear]y as :May 1V. In most sea~ons ill central 
Georgia, howevcr, the gt'cater part of the moths emerge In August and 
Septcmb~l-. This is later than the main part of the emergence of 
moths in northern localities, and is just the opposite of what might 
be expected. No reason for this has been determined. 

Of the total emergence of 1,325 moths during the seasons of 193L 
1932, and 1933 the percentage of females was 53.L The first moths to 
emerge are usually males, and early in the season the males preclomi­
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nate, but mOl'e females tllnll males emerge chn'ing the peak and latter 
pnrt of tho season. 

HABITS AND ACTIVITY OF MOTHS 

The moths are diurnal ttnd are most active in clear weather. During 
the night they rest on the trunk, limbs, or ioliaO'e of peach trees, on 
neal'b.y weeds, 01' 011 the ground. They also rest iiul'ing rainy periods 
of daylight, and are mostly ilUlctive on cloudy days. 

Moths have bet'n observed drillldng water amI taking sweetened 
water frOlll a sponge. in oviposition cagcs~ but; during the 9 years of 
these studies moths have not been seen to tilke any kind of food in the 
field. 

The flight hllbits of a number of moths were observed in the orchard, 
in many cases by means of moths marked with Y101et dye (fig. 5). 
Female moths whose flight was followed until they were lost-periods 
yurying in duration from a few minutes to 3 days-traveled distances 
l'Ilngillg up to 1,070 feet. In most cases the distllllces were much 
shorter, and many of d\e moths followed a mo~e or less ch'cular course, 
returninO' to a point dose to the tree nenr which they had been liber­
ated. ~>ne of them flew Ollt of the orch:ml in which liool'llted, except 
to an adjacent orehanl act'os!'> t\ road. In several instances marked 
moths thnt were lost to view returned In1er to the starting point. One 
female moth libel'llted in an open field made circular flights and re­
turned severnl times to the startinl! point, instend of flying to a peach 
orchnrd II few hundred yards llW~{y. Her instincr, appeared to lead 
her to e...'Cpect to fimllt peach tree at the point where she was l;'bel'llted. 
Although the female moths are strong fliers, they seenl to hayE' a ten­
dency to remain fnirlv close to the tree £1'0111 ·which they emerge, and 
to d('posit most of their egg::; on OL' clost' to thnt tree or nearby trees. 

The male moths are seldom seen in the field. They are strong fliers, 
seem to be readily nttrnctecl to the females, and apparently tl'llvel con­
sidcl'llble distnnccs. In b,-o cnses marked males tlew distances of about 
0.6 mile to female moths, one male making the flight in 20 minutes. 

OVIPOSITION 

It is the usual habit for the female moths to lIlate and to begin 
depositing their eggs on the day on which they emerge, although in 
some c:tses oviposition may not begin until the next day. The hours 
of greatest egg-laying activity are from 9 a. 1l1. to about 4 p. m. No 
eggs are deposited during the night. :More eggs are deposited on 
bright, sunny days than on cloudy days, although extremely hot and 
dry weather retards oviposition somewhat, aIle! oviposition ceases 
entirely during min. As indicated in the discussion of flight habits. 
most of the eggs are lilid on or near a small group of trees sunounding 
the tree from which the female emerged. 

The eggs are usually deposited singly, but occasionally in small 
groups (fig. 8, A). Sometimes the eggs are grouped by females 
returning several timl's to the same place to oviposit. The eggs are 
plac\.!d with the flat side next to the surface on which they are de­
posited, and are held in place by an adhesive fluid. Beforll placing 
the egg, the female usually 1110\"eS her ovipositor about over the sur­
fac~, appar.cntly searching for :l suita~le spot for each egg or a pbce 
agaHtst wInch to rest the end of her OVipositor. 
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All parts of a peach tl'ee-trunk, limbs, twigs, and leaves-are 
visited and Oviposlted on by the female. Eggs are also placed on 
weeds, ~rass, cotton stalks and bolls, fallen twigs and sticks, and 
leaves of various plants, and on bare soil around the tree trunk. A 
lew eggs may be deposited ou weeds and grass as far as 10 feet from 
the base of the tree. The majority, however, are deposited on the 
lower 6 inches of the trunk and on the soil immediately adjacent to 
the trunk. Aside from ovipositing on and around normal, gmwing 
peach trees, females have been obsel'ved depositing eggs on the stumps 
and wilted or dead tops of peach trees that had been cut down. 

OVIPOSITION RECORDS 

Table 3 brings together the combined egg-laying }'(~cords of all 
peachtree borer females under observation in the insectary and in 
peach orchards during the 4- years 1930 to 1933. inclusive. During 
that period ovipositiol1 records covered 159:253 eggs. 

TAnLE 3,-SlIlIIlIIanl of /'C('o",'s of CD!! laJlin!! by 284 pcac71t,rcc /)orer females WIder 
insectary (IItll field eOIlt1itioll.~ lit F'O)'t Vulle}j, Ga., 1930-3;1 

[XSF.C1'ARY 

I 

, DlIi~ of ovi\losition , Egg record 
1 I. ; 

Mnxi· 
mum de· Femnles Maxi· po~ited Mini. A\'"ersncYellr o\'ipos' Totnl A \'crngp mum l)y 1 mllm eggs iniling :First Lnst. dppo$' lll!r im\i, laid by indio 111i\1 by bolly

Ited virtual 1 indio \'idunl 1 indi· nfter 
\'idun] in n 24- vidual death 

hour 
i period----_.ll.__l__·_____________________ 

I
I 

Number Number l\"umber NlLmbtr Number Number N,l.1nbtr 
19.10.............. : 2 Au!!. 12 Sept,:l 1,623 SII.5 979 394 f>l4 143.0 
1931.•••••• _.· •.•• M Au)!. 11 N(),'. S . 34.009 629.8 1,257 8.34 42 ._••. __ ._.: 
1932...__ ......... 91 Jllly 29 No,', 2 O:l,216 584.8 1,125 600 9 204.3 

19:13....... " ..... __54_ Jllly 10 _Se\lt.30 ~~~~~i~
l

'l'owl or ex· 1 I 
trem" .•. ; 201 , July 10 NO\'. S 116, 448 579.3 1,257 834 I 9 218,5 

ORCHARD 

321 AUI!. 12 Sept. 20 114,3.91 '149.3 907 1iOO 36 ••••••••_ 
34 Aug, 23 Oct,. 2~ 19. ~175 ~to 1, 026 ~7 !,07 liO.2 
Ii' _A_lI_g._I

I
_O_ct_,_-!~I~~~~~ 

'1'otll\ ore~· '---I I I 
lrcmo --'1 83 Aug, 1 Oct.:!S I 42, 80S i 515.7 I I. 026 I 556 36 1'19.6 

The supplementary observations made from 1934 to 1938 added rec­
ords of earlier ovipositions than those shown in table 31 as eggs wen' 
laid on ~Iay 19, 193(r. by :t, female that emerged from a cocoon collected 
in a peach orchard severn1 days earlier. In 1935 eg~s were laid as 
early flS June 4 by a female that emerged on June 3 from a cocoon col­
lected in a peach orchard 011 May 22. 

The oviposition period in the insectary was a EttIe more extended 
than in the orchard. The females kept in the insectary deposited an 
average of one-third of their e~gs during the first day, over one-half 
by the end of the sccond day, and 0\'(,1' three-fourths by the end of the 
fourth. day. The females in orehard ca~TCs deposited two-fifths of theil' 
eggs durill~ the, first day, two-thirds by the elld of the second day, and 
ovel' thl'ee-folll'ths by the end of the third day. 

http:114,3.91
http:Se\lt.30
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One hundred and twenty-one well-developed eggs were taken from 
the body of an apparently uninjUl'ed field female found dead in a peach 
orchard in 1932. Two fresh-looking females captured in commercial 
peach orchards in 1933 were dissected after death, and in their bodies 
were found 47 anc1137 undeveloped eggs. Therefore, as in the cages 
in the insectary or orchard, field-reared free females under natural con­
ditions in a peach orchard do not always deposit all the eggs that form 
within their bodies. . 

LONGEYITY OF :MOTHS 

The duration of the adult stage wus determined for euch' female 
used for oviposition records in cages in the insectary and in the field 
and for a number of males con fineel each season in cages sufficiently 
small to prevent injury by flight against the sides. Table 4 gives a 
summary of the longeVIty records of 471 peuchtree borer moths during 
the seasons of 1930 to 1933, inclusive. 

T.\IILE 4.-Lollgc·vitll Of pcae" trcc borcr 1110 t11 8 at Fort Vallcy, Ga., 1930-33 

1 :\faxi· A "erage period between emergenoo 
mum and death 

lIloths period 1--,--_,-----,,----,:----:_·_ 
Location IInder be·

Year I obser. tween 

I 
or cn[.!£.' 

vntion ~~1;1~ '\u· fc~l:: Octo- ;:~;. Sea-
July gust ber ber bcr sonand 

dcnth 
--[------------1------,--------------- ­

! '"'....'I/I!>'r Day. Days Days Days Days Days Days
1930 .••. 1 Fl'lIlall's..•_......_••_..... Insect"rr'l 29 Ii i.6 9.4 6.0 " ___ ' 8.; 
!1130....I?llIles ......_......_.._.._ •. do. __ ._.f:\3 S 4.0 .5. i 5.3 ...... _.... _ 5.4 
19:11 .... , O\·iposilingft'lIlales_________ .dO .• ~. __ i. M Ii •_____ 5.S i.4 10.8 113.0 i.3 
1931......... do ... __ .._____________ Orchllrd. I 36 i ..____ 3.9 3.8 _._. ___ • ___. 3.8 
1931._ •• :II Illes _____ ._._ ...._______ Insectun'.' :l:l 14 •_____ .. ____ 5.0 ______ ...... 5.0 
1932·"'1 O\'iposit.ing [elll"les. _____ ....do ... : .. \ 90 24 14.0 i.O 8.4 15.1 110.0 10.3 
1932. __ . __ ••.do ...___ .•.. __ .._...__ Orchard _I :11 20 --- ..- 4.(\ IUj 14.0 --..-- 8.4 
19:12. ___ :lIlIh's _........... __ ...... Insectary. 18 2:1 .._... 0.0 8.8 16.8 .... __ 11.2 

1932......... do .................... Orchard... 2 0 ...._____... 6.0 ._ .......___ c.. 0 

19:13.... O\'ipositing [enlUles....... Insectary. \ 5(j 16 i.6 6.2 i.5 0.0 i. () 

1933.... 1,.•.do._ .................. Orchard. I 16 10 4.9 4.8 i.O 5.0 

1933.... il'lnles._................_.. Insectary.: .2 22 i.O i.9 6.1 11.0 ...... i.2 


I I [elllllie. 

The shorter life of ovipositing females in the field is attributed to 
the greater effort on the part of the moths to escape from the field 
cages, which l'eceiveel more light than the insectary cages. :Males 
confined hl cages under orchard conditions soon beat themselves to 
death in efforts to escape~ and longevity records obtained under such 
conditions are not reliable, The longevity of males caught in the 
orchards, however, was judged to be about the same as of those reared 
in the insectary. 

The moihs appear to live much longer when the weathe]' is cool, and 
the duration of the adult stage is shortened by very hot summer 
,,,cather. 

INCUBATIO~ OF EGGS 

Table 5 presents a summary of the incubation records Oil 58.824 
peachtree borer eggs in the insectary and in peach orchards, takerl in 
the 4 years 1930 to 1933, inclusive. These records do not include 
eggs that were lost or eggs thnt were parasitized during their exposure 
in the field. 
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TABLE 5.-Summary of the incubation records of eggs of the peachtree borer at 
Fort Vldley, Ga., seaeons of 1930 to 1988, inclusive 


INSECTARY 


Date 01 hatching Incuhation period Eggs
under EggsYear ohserva- hatching Maxi­ Mini­First LII.~t tion Averagemum mum 

-----------!-------------------- ­
lrao_. ________________ •________ .\ Aug. 21 Oct. 25 N"{~;,;; _:.~~~~'~~. DaV817 DaV8 9 DaV~.8 
1931.. ____________________ ._ •••• _. do _" _ Oct. Ii 14,251 93.7 14 8 9.5 
1932•. __________ •____ •••• _•••••• Aug. 6 Dcc. 15 li.lm 9:1.9 48 7 13.:1
1933____.. ______ •• ______________ July- 20 Oct. 15 8,203 96.8 15 7 P.4 

1 
OIWHARD 

103L_______ . ______ •__ •••••.• __ ., Aug. 291 Dec. 1 I 719 28 10.8 
)9:12_____.._•• __ •___.0<..._... J\ug. 26 Dec. 9 9.639 1 t 63.514, 94.1 H 13.2
W33 _________________________ ._.! July- 26 Oct. 14 1 2,585 95.9 15 10.4 

1 

t "Many- eggs were killed hy some materilll in the hlotting paper on which they- were lald_ 

In 1930 no record was made of the number of eggs lost during the 
studies of incubation in the insectary; the actual proportion of eggs 
hatching was therefore not determined. . 

In 1931 some dye or other substance in the blotting paper on which 
the eggs were deposited caused a considerable number of them to fail 
to hatch. This occurred only in the orchard; no such effect was ob­
served in the insectary. The chilling effect of rains, dews, and fogs 
in the field is believed to be responsible for the longer average incuba­
tion period under peach-orchard conditions as compared with that 
in the insectary in 1931 and 1933. 

The incubation. period of the eggs was greatly influenced by tem­
perature. .At dally mean temperature averages of about 80° F. the 
period was 7 to 9 days; at temperatures of about 70° the period aver­
aged 12 to 13 days; at 65° the eggs hatched in about 13 to 18 days; at 
temperatures averaging below 60°, 25 to 45 days were required. 
There appeared to be no correlation between humidity and the incuba­
tion period. 

HATCHING 

For 2 or 3 days before the egg hatches, the head capsule of the larva 
can be seen through the eggshell. 'VIlen time for hatching arrives, 
the larva chews out nn opening in the blunt (micropyle) end of the 
egg and crawls out. The pieces of eggshell chewed out by the larva 
are not consumed. 

Hatching takes place usually at night or in the early morning 
hours, although eggs have been observed hatching hourly from 8 a. m. 
to 5 p. m. 

The earliest hatching recorded in the course of these studies occurred 
on :May 30, 1936, from eggs laid by a moth that began to oviposit on 
May 19_ In 1935 eggs began to hatch as early as July 15. These had 
been deposited by a female that emerged on July 6. 

THE LARVA 

HABITS OF NEWLY HATCHED LARVAE 

The newly hatched larvae (fig_ 8, B) are negatively heliotropic: and 
positively geotropic. -When placed on the tree trunk they begin im­
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mediately to descend. Some individuals require a half hour to reach 
the base of It tree from a point on the trunk 16 or 18 inches above the 
soil level. When placed on limbs they begin immediately to crawl 
down, although in most cases they fall off before they get to the trunk. 
'Vhen liberated in the sparse shade of a peach tree they went away 
from the tree toward the denser shade of nearby pecan trees. When 
liberated in the sun away from any shade except that offered by a 
peach tree, they went toward. the tree, even though the trunk was in 
the sun. When placed in the shade on the ground a few inches from 
the base of a peuch tree, the lurvae bored into the soil in a crack or 
between loose particles of earth. 

Although many are able to stick on during windl weather, even 
though at times they hold on with only a thread 0 web, some are 
blown off the trees. On arrival at the base of a peach tree' the active 
newly hatched larvae immediately seek entrance into the bark layers 
nt or below the ground line, and begin to feed. Observntions have in­
dicated thnt not more thun 15 percent of the newly hatched lnrvae are 
successful in gldning a foothold and beginning their development in 
the tree. 

CANNIBALISM 

Large numbers of newly hatchedlnrvne confined in glnss jars showed 
110 signs of cnnnibnlism. No evidence of cannibalistic traits has 
been noted in groups of1nrge larvne confined together in close quarters 
with fresh peach burk for food. Full-grown or nearly mntured larvne 
(fig. 8, 0) will kill one anot.her when several are piaced together in 
close quarters without food, but they have 110t been observed actually 
to ent the dead ones under such conditions, as occurs with some lepi­
dopterous larvae. 

GROWTH OF LARVAE IN NURSERY STOCK AND ORCHARD TREES 

TlIble 6 gives the length and head width of larvae of different ages 
from newly hatched to full grown, reared in peach nursery stock and 
orchard peach trees. 
TABLE 6.-LC110th alld head width of pea.ehtree borer larvae reared in peach 

"ursery stock a.1I(1 omhard trees at Fort Valley, Ga., 1934-$5 

Larvae In peachnur· Larvae In 4-year·old 
serystook(ln iosee- orchard poaeh
tnryrirstslx weeks) trees 

Date or ohser\'ation 

15 12-15 I. 7-2.0 13-18 1. 7-2.0 
26 12-20 12-23 1.5-2.5\ 1.7-2.0 30 15-20 1.8-2.0 18-25 2.0-2.5 
34 28 2.5-3.0 21-2.l) 2. 2-2. 75 
36 28 2.5-3.0 2; 2.75 

I. Newly hatched. , O. 7 lor larvae Just molted. 
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It will be noted that growth is very much retarded or ceases entirely 
during the late fall and winter months, a period during which com­
pantively low temperatures prevail. 

LARVAL FEEDlNGPERIOD 

Information on the duration of the larval feeding period wus ob­
tained in peach trees in commercial orchards during the seusons of 
1930-31, 1931-32, 1932-33, and 1933-34. From a few to 200 newly 
hatched lurvne were placed on each tree lIsed for these studies. Table 
7l1resents n sumuulry of the records of the larval feeding period taken 
during the 4 seasons. 

TABLE 7.-Swnmar/l of records on the lal'val feeding period of the peachtree borer 
in peach trees at Fort VIlllcl/, Ga., during thc seaaons of 1930 to 1934, incl1lsive 

Totnl 'Lllr\'nl fceding Awr~ge durntioll. of fcedinl(
lnr\'uc period 

II perIOd of lar\'n~ [hut hu!ehed 
'rotnl Total that 111­

lnn'nc conl·Season I 

. tr;.es. plnecd plotmi I I' !,IIlfcstcd Oil trees tlwir,.
fceding I M,l.\!· I Mllli· August Sep- Octo· Novcm·

I p<'riod I mU1l1 mUlII !ember ber ber 

----.\'-INII/llber 

----1--1----:------INumber [' N/tlll"er Day. Day. Day. DClY. Day. Days
1930-31................ / II 927 21 

I, 
364 307 3.i7 338 316 


1931-32 ••••_........... 27 2, \95 tiO , :1-'\:1 2i2 340 3a6 323 ""'284 

193?3:1............... \ 2!i 3, In , 14~ i ?~:I i ~~ 3~~ 3,1~ :1Il 289 

1933-3-1............. _.. 11 j !)<JO f 1" 353 I 3_0 3.,_ 3.1/ 329 


'l'~~~lL".I~.~~:':j--i4-, 7,28n !-::l :~1 ii' 2721-:-, -:--:326 
1. ' ~ 

The larvae hatching in successive months required progressively 
less time to complete their feeding periods. Very dry weather during 
the summer is believed to retard the growth of the young larvae in 
peach trees, possibly' because of a tou~hening,effect on the bark, and 
this may be responSIble for the longer feeding period for larvae hatch­
ing during the summer. As a result of this condition, the .later-hatch­
ing larvae tend to catch up with the earlier ones in their development. 
The shortest overwinter larval feeding period noted, however, was 
that of a larva hatching on August 21, 1935. This was placed on a 
potted nursery tree, and completed its feeding on May 11, a period of 
264 days. 

NUMBER OF GENERATIONS PER YEAR 

Although it has been generally believed that in this country the 
peachtree borer has only one generation annually, obserntions at Fort 
Valley in 1935 showed that two generations in one year are possible 
under certain conditions. Peach nursery stock was artificially infested 
with the season's first newly hatched borers on July 15 and 17, and on 
September 30 females, smaller than normal, emerged from these trees, 
having completed their larval feeding, cocooning, prepupal, and pupal 
periods in 75 days. It is believed that some indiVIduals completed 
these periods in 65 days, as males, smaller than normal, were taken 
near these nursery trees on September 20. The female moths mated 
with normal males on the day they emerged and immediately be~an 
to deposit second-generation eggs, which proved to be fertile. The 
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second-bL'ood IUI'\'ae had eyery appearancp, of being normal, healthy 
individuals, All the second-generation adults reared in 1935 were 
undersized, howcvel', indicntillg some abnormal condition in their 
environment or stamina, 

In 193(} RU overwintet'ed lut'vlle were removed from twelve 4-year­
olel ot'chanl peach trees, Sixty lilL'vue from eggs that begun to hatch 
on May 30 \\'(~L'e then placed on each of these trees at each of six differ­
ent t.imes during the period :May 30 to June 14, These trees were ex­
Ilmined every ~ weeks from Septembel' 14 to October 30 for second­
ge.llel'atioll pupae Or adults, but llone were found, The very dry 
weathet, in the summer of 1936 is believed to have prevented I'upid 
growth of the larvae nfter they were placed on the trees. Three indi­
viduals of It :;ecolld generation were ,'eared in normal peach trees in 
each of the seasons of 1937 and 1938, It is evident that the proportioll 
of peachtree bOl'er lan'nc completing their de\7c1opment and emerging 
as moths the same 5(!aSOn is an illsignificant fraction of the total 
population, 

No 1'1.'(.'ol'(ls or obsel'vations made dllring the 9 years' study of thi,;; 
insect imlicntc that in Georgia more 1:h:111 1 year is required for some 
jndiyjduals to complete their life cycle. Screen cages were constructed 
O"Ct' orchard peach tr~s in which fet·tile females were kept during the 
entire oviposition period of 1934. These trees were kept caged again 
during the oviposition pel'.iod of ]935, and during that season all 
etlCOOl\S WN'C l'emo\'ed before the moths emerged. Careful examina­
tiollsin 1!)3G showed that these trees contained no borers, which h; 
eddence that,none of the lan'ne entering the trees in 1934 required 2 
years to complete its life cycle, 

PAUASITES AND PREDATORS 

Thl'ee pltl'llsites of the peachtree borer arc common in central Geor­
gia, . These at'e the hymenopte~'ous egg parasite 1'elenom'lls quaintan­
cei Girault,' the hymenopterons larval parasite Micl'oomco1b sanni­
noi.deae Gahan,' and the dipterolls pupal parasite Antkraw latemlirJ 
Say,S 

Tlw e~g parasite Telcnomus quaintancei required from 30 to 35 days 
in the faU und morc than 2 months in the enrly winter to complete its 
life cyde at FOl't Valley. This parasite was rather abundant from 
Sept('lIllwl' to Dec('mb{'l' 193~, and parasitized 1,3 percent of the eggs 
expos\'<! in the ot,thard on blottillg paper cards during that period, 

'1'he lat'\'ul parasite JI-icwoomcon sannilloideae (fig, 11) was fairly 
ahlll1dant throughout the season of 1932, It wns determined the ioi­
lowing Teal' that these pal'llsites puss the winter as pupae, Thirty-two 
of them. about tw()-thil'ds of: them females, emerged from one IJench­
trCl' bOl'er (,O('OOIl on September a, 1933. ~[(il'e fenulles thall milles hll\'(~ 
always been l'(·ttl'l'(l from sin~lc borer cocoons, and of those that emerge 
late in the S{'llS01l pr:lctieal1y all are females, 

Tlw pllpaI parasite. {nt7I1'a,)J lat('1'(llis (fig, 12) js an abundant para­
site or thl.' peachtree bOl'cl'in some years, Of 782 peachtree borer 
pupal' l'olll'etNl in August 19:33. i35. or 4,48 PCl'c(>llt, were pamsitizcd by 
that slwcjps. In 1933 most of the Pll1'ilsitc adults emerged in Septem­

t I(lcntifietl by C. F, W. Mu('sebeck. 
• I<lentltlc<l by C, T, Grcen.e. 
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bel', ulthough Ihey have emerged as late as Octobel' 12, From 40 to 45 
dnys lll'(> pl'obllbly requh'ed fOl' this pul'tlsite to complete its life cycle 
during the full in central Georgia. 

Field JUice nnd l'uts ute the most impOI·ttmt predators of the peach­
tree ~or(lr in c(!nt!'al G(!()l'~ia. They destl'oyed h~mdreds of p'upae in 
p1'llctlcnlly e\'el'Y ccnnmel'cml peach orchard thel'c m 1932, !lnd m many 
OJ;chllrds they destroyed abont two-thirds of the indivjdullls thll.t pu­
pated in August H133. Tlwse predators dig the peachtree bOl'el' co­
coons from 1I1'oumi t.he ITees and eat out the contents. 

FlOt:ll~~ n.-A d 1I I t fe­
malt;' oC Jl i('I'olll'(/('OI~ 
8UI/lIiIlOit/('u(', a hy­
lJl(>fI( l lltPJ'Ot1S pa J~nsi tc 
of pCllehl:n'c 1> 0 rei' 
InrYIll', X about J. 

1!'IGCRfo: 12.-Atlult female of A.lIt1J1'(J:l! la.temlis, 
II dipterous parnsHe of penehtJ'ce bol·ct· 
pupae, X about 31,6 . 

.Al1ts are importalli pl'cuators of the peachtree borer in GeOl·gill. 
DOI'!/1))!/,'Jl/,ew 1)?p'amic'u8 (Uogcr) 0 and Plteirlole Sp,9 were found prey­
jng on newly hatched peachtree borer larvae in 1932 and 1933, and no 
doubt ants kill large numbers of newly hatc1wd l:nTae during their 
journey from the egg to the point of entmnce into t:he peach tree. D. 
P!ll'mniCU8 were also found carrying off peachtree borer eggs from a 
peach tree in August 193;3, Solenopsis wylo·ni "MacCook" destroys 
peachtree borer larvae and pupae in cocoons. These ants have been 
':Jbsencd crawling :in and out of small holes which they made £01' 

entrance into the cocoons to feed on the contents. 
One of the jumping spiders of the family Attidae has been observed 

preying on newly hatched peachtree borer larvae as they crawled 
around the lower part of the trunk of a pench tree. Peachtree borers 
are :\11:'0 killed by ehl'ysopid larvae, pigs, moles, and skunks. 

• Id()lIliti(>d by WIIIilllU ~Inlln. 

\L ~ t;OV(RH\.!.E.NT PRINTING OHICE; \9,u 

For sale lly the SuperIntendent of DocuOlent~. U. S, GovI'rnmcnt PrintIng OtIlce 
Wasbington, D. C. • Price 10 C!'lIts 

http:t;OV(RH\.!.E.NT


.' 

.' 

/ 


