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INTRODUCTION 

This bulletin is !1l'cport on studies of the codling moth (Oa'rpocapsa 
pomonella L.), in continuation of those under way by the Bureau of 
Entomology for some years. The plan has been to study the life 
history and behavior of this important pest in the principal apple
growing regions of the country, especially as representing different 
climatic conditions. .Reports have already been issued on studies 
made in .Michigan, northwestern Pennsylvania, Maine, the middle 
Allegheny region, Al'kanS!1S, New Mexico, Colorado, and the Yakima 
Valley, Wash. Investigations have been completed and manuscript 
prepared on the codling moth ill northern GeOl·gia. This report 
deals with the codling moth in the vicinity of Dover, Del., a locality 

I The work coverod by this report WIIS lIegun in 1019 lind cllrried out by tho sonlor lIuthor, assisted by
H. J. Dodd. '1'ho work WIIS undor the gonem! sUlllln-isioll of A_ L. Qunintllncc, in chllrgo of investiglltions 
or deciduous fruit Insects. 'I'ho Deh,wnro A~riculturnl Experiment Stntion coopernted throughout the 
course of the work. 'rho rosigulltion frolll tho hurellli of the sonior lIuthor, before the IIlllnuscript hlld lIeen 
prellilred. led to tho IIssigument of tho junior nuthor to tho preparntion of the mllnuscrlpt frolll Mr. 
Salkregg's 1Iotes, in which he Was IlSSisted by H. lJnker. 

66028-28-1 
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fairly representative of the insect in the Middle Atlantic States. A. 
lar~e part of the work was done in a rearing shelter or insectary, in 
whICh the conditions approximated natul"al conditions in the open. 

EXPLANATION OF TERMS 

For the sake of lLUifonnity tbe tenns employed in this bulletin have 
been lIlade to cOllfol"lu in meaning with sinular tenns used in previous 
life-history studies of the codling moth. 

The tenn "generation" is hero used to include all of the consecutive 
stages of the codling moth throughout the season, starting with the 
egg and ending with the adult 01' moth. The first eggs to be laid 
would thus start the Jirst genemtioll and the resulting larvre, pupre, 
and moths would helong to this snIne gellcrntion. The eggs deposited 
by the moths of the first gCllfl,·ation sttlrt the second gellemtion, to 
whi0h belong the ,·('sulting lllrvre, pUpH~, und moths, and ~o 011. 

The terJll "hrood" lUi used in this hulletin is applied to any stage 
of the codling moth, whieh llUlY helong to R spedJic gellemtion ortoan 
unknown generation. Thus tho eggs, la'Tre, pupre, and moths which 
belong to the first gcnemtioll liTe clLlied first-brood eggs, larvre, pupre, 
and moths. 

According to tl)(' stlldins ill ])";"\\"111"0 tho lillTH! which pass the 
winter inelude aU of tho Jlontrallsfol"ming IlllT~(' of tbe Jirstmid second 
broods Itud nU of the llll"v[(' of the third brood. The specific generation 
to whieb each of these illdi,-idllllls belongs (:1111 not be detennined 
unIt-5s tho)' hllye bONl k('pt B('pnTnt(' by rCitring methods. The term 
"genemtioll" CllllllOt pro]wdy be applied to the "ItriOllS stages of 
their· transformation, Itttel for this rOHSOIl they Ilre simply called 
"wintering" or "spt·ing-brootl" hu"Yre, and tho pupre and moths into 
which they transforlU arC' desigllu:ted "spring-brood" pupre and moths. 

In Dover, Del., and vicinity the larvre which hatch from the eggs 
deposited by the second brood of moths do not transfonn into pupre 
and moths the same senson liS hatched but pass the winter in the 
larval stage. Bence, this gives what might be termed IlS a "partial" 
or "incomplete" third genero.tiOll. However, the eggs and larvre 
Ilre known as third-brood eggs nIld larvoo. 

The "life eycle" of /lIly generation includes the time from the 
deposition of the egg to the emergence of the moth of the same 
generation. 

The "complete life cycle" of l1Ily generation includes the time 
from the deposition of the egg of one generation to the deposition 
of the egg of the next genera.tioll, and strictly speaking should be 
applied to the female sex only. 

The seasonal-history studies begin with the wintering or spiJng
brood larvre wbich tmnsform to pupre of the spring brood. and from 
which issue the !lloths of the spring brood. 

The moths of the spring bl"ood deposit the eggs of the first brood, 
and these eggs, upon hatching, form larvm of tbe first brood. Some 
of these laryre remttin in the larval stage until the following spril;g, 
while the remainder transform successively into the pupre and moths 
of the first brood. 

The moths of the first brood produce the eggs of the second brood, 
which, after their incubation period, become the larvre of the second 
brood. Some of these larvre do not transform but remain as lar-nll 
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Ulitil the following spring, while the remainder pass successively into 
pupre nnd moths of the second brood. 

The moths bf the second brood deposit the eggs of the third brood, 
which, upon hntching, form Inrvroof the third brood. All of these 
Inrvro pnss the winter without trnnsformillg. 

Wintering Inrvre or lurvro of the spring brood (spring-brood Iltrvre) 
include ull of the nOlltransforming Inrvm of the first uml second 
broods nnd luI of the larvm of the third brood. 

Pupro of the spri.ng brood (spring-brood pupm) include nU of the 
pllpro frollllarvm of the spring brood. 

:Moths of the spring brood (spring-brood TlIoth$) include Iltl or the 
motlHl from pupro of the spring brood. 

The first gellemtion includes: (1) The e~gs of the fin,t brood; 
(2) the lnrvm of the first brood, including the trnnsforming first
brood lnrvm, and the wintering first-brood lllrvro; (3) the pupro of 
the lirst brood; Ilnd (4) the moths of the first brood. 

The second gcnemtion includes: (1) 'I'11e eggs of the second brood; 
(2) the II\.1'\'m of the second brood, ll\eludillg tl'llnsforming second
brood lal'vre, and wintering second-brood In.rne; (3) the pupa; of the 
second brood; IUld (4) the moths of the second brood. 

The third gellemtion (lIOt complete jn Delawnre) illcludc~: (1) The 
eggs of the third brood; nnd (2) the lnrvre of the third brood, !Ill of 
which nre wintering llidividuais. 

SEASONAL-HISTORY STUDIES OF 1919 

The sCllsoJUd-history studies of the eodLing moth were begun at 
Doyel' :in the spring of ] 919 with the ('oilection o[ overwintering 
Inl'Ya~ nnd the observation of tbeir subsequent pupation. In M l11'ch 
1919, sea1'('h for overwinterllig codling-moth larvre :in orchards in, 
this vicinity fniled to yield a suHlcient number for experimental 
purpose.;, but exnmina tion of picklllg baskets in the packing house 
of It gr07ter at 'Yoodside revealed large numbers of the lal'Yre in their 
cocoons, spun between the slats of the bllskets. Approximately 2,000 
lnryre were collected from these picking baskets from March 20 tot 24. A few larva' were taken from belleath bark scales in the orchards 
prior to the eollections in the packing h('use. All of these Inrvre 
were allowed to enter pupation sticks for further use in the life
history studies. 

It should be e:-"'Plained that each table .in this study is a unit in 
itself. Successive tables are not necessarily continuations of the life 
history of all of the same individuals given ill n previous table. For 
example, it..,dll be noted thut Table 1 is a record of the time of pupa
tion of 405 willtering larvm, whereas Table 2 is a record of the length 
of the pupal stage of only 338 of these indiyiduah. Differences of this 
chnl'llcter Dlay be due to naturnl or a.rtificilll causes, such as death, 
nccidental injury, parasites, the l'emo\?al of specinlens for other pur
poses, or the accidental, escape oJ moths during examination. 

WINTERING LARVJE 

The wintering lllrvre consist of all nontransiorming lnrvre of the 
1lrst aud sc('ond broods and all of the laryre of the third brood; 
These laJ'Yre puss the win tel' beneath the loose bark on the trunk and 
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larger limbs of the tree, or in other similarly protected places on or 
about the tree. A considerable number of winter cocoons can 
usually be found also in various cracks and crevices in and about 
packing houses and storage celln.rs where harvested fruit or the 
containers of such fruit have been kept. The hrvre are inactive 
until spring, when they remodel their-cocoons in order to furnish 
exit tubes which will provide for the safe issuance of the moths. 

As previollsly mentioned, the larvre which were collected were 
allowed to anter cocooning raeks (sometimes termed pupation sticks) 
and thoro form their COCOOllS. These cocooning racks consist of two 
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FIG. I.-Time or pupntlon of 405 wiutering inrvRl of the codling moth, Dover. Del .• June. 1919 

pieces of soft wood, the lower piece being provided with artificial 
cells or compartments. These were covered with a thin piece of mica 
or celluloid. The whole apparatus was held together by two metal 
clamps. This makes it possible to remove the top wooden strip and 
observe the specimens without actually disturbing them. 

PUPJE OF THE SPRING BROOD 

Tim.e of pupation.-Observations of the time of pupation of the 
winteringlarvre were made daily by an examination of the larvre within 
the cocooning racks. The time of pupation of 405 of the wintering 
Jarvre is tabulated in Table 1 and illustrated in Figure 1. 

http:111:.l.LL
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T,\RLE 1.-7'ime of pupat'ion of 405 wintering larvre of the codling moth, Dover, 
Del., 1919 

Dnte 0/ , NUIIl' II Dnto of Num· Date of Num· Dnto of ! Num.. 
pupntion bel' of h pllpntlou bor of pupntiou bel' 'Jf pllpntiou ! bor of 

PllPIIl PllPIll PUPIIl
pUPI" :1 ..._."..._. " 

Apr.W••••. __ .' 1 :t Apr. 25........ :1: May 10........ Mny24........ 2
lVIay 25 ________;"\pr.ll.._ ••_•• 2 I.APr. 27_______ _ Mny 11........8 4 

Apr.12•••..••• ' :1 " Apr. 28........ 10 " MlIY 12........ Mny 26........1 1 

Apr. 14•••••••. · 10 i; .... pr. 29........ 22 i Mny 13........ 5 May 27....... -' 1 

"\pr.15••••••.• 2 1 Apr. 30........ 11 ./ Mny 1-1........ 4 Mny28........ 2 

Apr. 16__...... 0: Mny 1........1 15 I Mny 15........ 2 . Mny29........ , I 

Allr. 17 ••••••• 5 Mny 2........1 12 I' l\-[ny 16.._..... 4 I May 30........ ' I 

Apr. 15••_•.• _. 4 Mn>' 3....... . 22. :Mny 17••••..•• ~ .i Juno i. ........: 1 

"\Ill'.lU....... . { Mnr 4._ ......1 28 Mny 18........ , ; JUIlO 4--------- t 

1 

.Apr. 20...... .. 12 May 5........ !' 24 l\lny IC........ i ; 

,....\pr.21 ...... _.. .. 11 May 6........ 1-1 'l\-[ny 20........ 7 !: TotnL ____-l 405 

1
Apr. 22"""'-1 13 Mny 7. ....... 6 Mny21. ....... 8 Ii 

Apr. 23......._ 22 Mny 8........1 11 lIny 22.....__• 12 Ii 

Apr. 24. ....... 18 l\'lny 0........1 6 • Mny 23 ____.... ,8J._


"..; 

'I'll(' first pupation o('curred On April 10, while the last larva under 
observation did not pupate until June 4, appro:x-imately ei~ht weeks 
later. The rn te of pupation WllS more or less ilTegulnr, lllcreasing 
and decreasing every few days with the rise and fall of the tempera
ture. The first real increase in pupation occurred April 14, when 10 
JarVID trallsfol'med. HoweY(~r, this increase occulTed somewhat 
prematurely, as general pupation did not begin until about a week 
later, wl~en a marked incrensc occurred April 20. Dming the period 
of approximately two !Uld one-half weeks immediately following
April 20 to May 8, hlClusivc-271 or 55.91 per cent of the wintering 
lal'Va~ pupated. Howeyer, during this period pupation declined to 
such an ext('nt tllat only three lnclividuals transformed on April .25 
and llone OIl April 26, at which time there was n. nUll'ked fall in the 
temperature. '1'ho maximum pupation ,vns reached on :Ma.y 4 when 
28 1m.·YID transf01'ln( el, and from t.his date OIl pupntion gradually 
diminished. 

Length oj the p~lp(z7 stage.-Tn bie 2 records tbe length of the pupal 
stll~e of 338 incliviclunl pUpID, the Jb'st of wbich pupated on April 11 
nne! the Inst 011 .MIl)' 17. The nupll1 period of the individuals that 
pupnted enrly in the Sl'nSOll is considerably longer than tbat of those 
wlli.eh pUJ)nted Intel' in the season. This is due to the lower avernge 
d.aily tempcl'utllJ'e td1.turally occurring early ill the spring. The 
aye.ruge 1mgth of the puplll stnge wns found to be 25.13 days, the 
maximum 3U, find the minimum 14. 

'rABT.To: 2.-Lcl!gth oj the 'Plt7Jal .~!(!ge oj SS8 pupre of the 81/ring brood oj codling 
moth, Dover, Del., 1919 

----:--.----------------------~--- '-" 
N\llll' Length of tbo pupill stage In specified dn>'s 

.Dnto of lJerof __ _~_ 

PUPil' 
tion \'ld~;;ls 1-1 15 17 18:19 ~o 21'22 2312.1 25\.26 ~~,28:~~ 3031 32,33 ~~:~'3~;~7'3916 

,\pr. 11. •• 
Apr.tZ... 
Apr. I-\'.. ~ :::=~= ::: ::: ::::::: =::::: ::: :::::: :=:i::: :::':::'::: :::J:::;:::=:::==~ "ii::: ::: 
Apr. I"... 
Apr.16 .•• ~ ~:~ :~: ::: :=: :::;~::: ::::::: :::::: ::: ~:~::::,=::~::: ::: ::: ::~ ::: ::: "~4: i :::::~: ::: 
Apr. 17••• 
,\ pr. 18... 
Allr.lU.. . 
Apr. 20... 
Apr. 21. .. 
Apr. 22••_ 
Apr. 23••• 11 ~\: :;; :ll ~~; :\::::\\:\:\ :\: \:.\\\ ;\;.;:~:;~r:~-j.--i ~:I];~~J ~:')).;\\:~:' ;\l
Apr. 2·1. •• 
Apr.1fL ' .. 
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T.UH.FJ 2.-Lenfllh of the lHlpul stage of SSS 1JU.pm of the spring brood 0/ cr:dUng 
'//Iolh, Dover, Del., 1911}-Continued 

I) ,; INum. 1 -"-'~engt;I~~~I~l~ I;:P~I-~~;,ge in spe~~~d duys - - ----

I::;~;II~ Ilcr pf '. ....... .. . ..•'.. ..._ _____ ..___ 
,. I IUlh-.! I ' I I , 'I I I I I "I' I ' .Ion \'iduuls; J.I . 15 Hlili 18 10: ~O i 21 '22 i2:1,2" i25 120 2i, 28 :20 . 30 31 :12, as 34; 35 :lO, 3i 39 

MIlYS .• : Il---:. __I'-+__I I ••• --.j.-- --.' 2, 6 .•. ,••. ,__ ,'", ••.• -- -''1'-- __ -1-":'__1.. -1 ••••• ' 

H~~~{f: \!::rrf: :::::: :::!::i~\=~i::: :::II:::,:::::::j:::::: ::f:::: :::1:::1:::;::: ::: 
nlu~. l~. - :,·--··-1-·.1--'1'----- II Ij__"""'__ .....-.----.-'--.:._- ---,-.. --- ---,---1---,--- ..
t}~~,:~:: 3:::i::: :::1:::/::: ~ -.':j=:: :::i:::::: :::i:::':::::: :::::: :::i:::::: ::r:c:'::: ::: 
MIl~' 15. • 1.__ ,. __ ---.-- --- I--

T
-- ---:--..-- ---1--· --- --.;------ ---1-...-- ··.:--·1---1---·-

~m1~~~. ~"~~::::~I:::ii~:!::=~I::~ ~~~'~:~i~~~;~~:i~~~;~~~l~~:~~~:'J::~:~::I~:r~I"~:: ~:rrf~ ~:~ 
lUllY 20 •• 1 Ii ___ I 3.. __1. __ 1__ . --. ___1. ____. --':'-+--"--.-+-+-' __ .1 ___ ..,...I._L_. __ .__ 
:rvtn)~ ~.~~ .. : 7 ___ , 

3\ 
6, 11- .. _ -.-f--- ______ ---'_...; - .... --- ---;--- ---l---i---i--- _____ \1 __ " ;---,---;--- _ .. _ 

MIlY 2... 12 1 8, ':--- '--1'-- _.. --+-- --. --- --..----. --' --.f·""--i'"I---I--''''' ---,---.-
~~i:nt ~i:·~' tH;:::\=:r:,::= :=f= :===:ft=;::::=t:'::t=;J:=:I=:=':::'::f~ :::
l\:ln~-~G"i. I'. ' ....,--.,--- ___ 1___1'__ .--,--- -.. ---,---1--_, __ ••••'--- "':--.," - __ ., __ ., •••. __ .1 __• __ _ i 
$ln~"27 .. _ 1: ___ , l' ___ I__ .. ---f--* ____________'______!___ , ! 1_. ... .. _ • ____ _______ ______ __ ~_:_ j'''.-'---t~ 

'l'otnl ••;----:J:iS-:{!i6\ 16:Sr4!--:;-iililli14w\501! 20: 22 72li2iilli--Sisiliili2jll 
__ . .._.L.L.II...... I.~_. .I '_', ._ 

'OOr-----,------,------,------,-----.90 
TeMPERATVRE MOTHS OF THE SPRING 

BROOD/Ns£cr ACT/WTY ,1 ~ 

40\----+---ir-\---.......,-f---j---'---i80 ~ Time of emergence.-


I \ 1\ / ~ The time of emergence 
~ " : \ ~ #. r\ 1'\ f ~ of 425 moths of the 
~ ..10 J.!...L.. I" \ I I f I ~ spring brood is recorded 
~ :"..- I /il r iJ " I 70" in Table 3 and shown 
" r'-J V ,"" ' V l' ~ in graphic form in Fig
~ / v ' U ~ ure 2. The first moth 
~ 20 I 60!ll issued .May 23 and the 
~ 'J ~ last June 30, a period 
~ ~ of approximately five 

/0 t----hAH+-L1+-f--IA'-"----,H-I+-H-I\-I----l60~ weeks. In the course 

~ V ~Ir' VII , of emergence there were 
, L two periods of increased ~ emergence of moths, one o ':".......OCU''-::'::'L..Ll.J..l..U.LL.Ll..LLlJ.LJL..Ll.J..L..L1.l..LLl..L.I..J!\.LDI<l''''"'''-'-'''"'.L1..LJ 


,"-'/7'--_....,.:;=27"---',,~~6"--_.....,.:-/.y.6:::-_..::Z::::6:........J,~ from May 29 to Jmle 3, 
/VAl" vvJv£ v~y inclusive, and the other, 

l'lG _2.-'I'imc of emergence of ,,~.5 moths of the spring brood which was the mainor tho codling moth, Dover, Dc!., 1019 
period of emergence, 

from June 9 to June 17, inclusive. The maximum emergence of 
39 W/lS rettched on June 13, followed by a slight decrease and later 
a more :/lpid one as the period for issuance of the moths drew to a 
close_ Weatherconditions had a part in crea ting the period of decreased 
emergence of June 4 to 8, inclusive. The average daily tempera

http:OCU''-::'::'L..Ll.J..l..U.LL.Ll..LLlJ.LJL..Ll.J..L..L1.l..LLl..L.I..J!\.LDI<l''''"'''-'-'''"'.L1
http:OOr-----,------,------,------,-----.90
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ture (fig. 2) declined gl'fidually from 'June 4 to June 10, inclusive, 
while at the same time, in the period from June 5 to 12, inclusive, 
the weather was either cloudy, showery, 01' rainy. 

TABLE 3.-Timc of cmergence of 425 1twths of the spring brood of the codling moth, 
Dover, Del., 1919 

1 H 	 I 
NlUU Dllte oC cmcr- INuro-Datu oC omer- i Nultl- Dnte oC omcr-I ~~'::r illlllltc or emer- ber o( 


genco I~~th~ ~oncc Inoths' gt!t1CO moths gence i ~~tg~ 


'I 	
I 

JUDe 23 ________
May 23 ________ 1 ' Jtlllo2_________ 12 i Juno 13._. ____ _ 39 	 10 

Junc 24-.. __ •__MIlY 24. ______ _ JUDe 3_________ 13 IJune 14 _______ _ 36 	 32 Jull025 ________ 
June 26 ________ 

May 25 _______ _ 3 , Juno 5_________ 7 Juno 15_______ _ 24 	 3 
MIIY 26 _______; 	 30 3

JUDe 27 ________l';Iay 27. _______ ~ i i~~: ~===:::=:= ~ I i~~: {~:=::::=:' 30 June 21l ________ 
1 

MIlY 28 ________ ' 6 i Juno 8_________ 8 l.June 18 _______ _ 8 1 
May 2{L _______ ~ 13, JUDOO.________ 10 JulloI0 ________ 4 Jnne 30_ ••_____ 1 
MIlY 30 _______ _ 7\' JuDeIO________ 13 i June 20 ________, 14 '1'ota1. ___May 31 _______ .' 11 ,lUDe 11________ 10 IJuDe2L ______ _ 4 	 426 
June L. _______ , 28 Juno 12________ 35 JUDe 22 ________ 12 


'.» •• ,»,>.___i ___ ,,____ .~_____,_. ____________'____!;'______....J___ 


TABLE 4.-0uillosition by 976 moths of the swing brood of codling moth in l'ea1'ing 

cages, Dover, Del., 1919 


Sex Dalc oC- Numhor oC days

r ------i 	 I'1'ota1 ' 
NUlll- I number: From From 

Cagc Ne, her o( 
I \ 

First. 1.ust o( cggs '\ DcCore I first emer
moths . . depos· " "enco; OYiposiw O\'IPOSI- itodOVIPOSI- to, las~ to) t 

lioll lion I . tlon O\'IYOSI' ovi;si 
, lion tion 

"' I'"'fnIe, emal'e, Emorgenco 

0' 5 	
____ _1 _____________ _ I 1 t May 1. t _________________ 00_ 

o ____ .___1... 
2______________ t 6, 3 3 : ~.(a~t 18 ; i\'lny 22 .Mar 27 5
3_____________ _ 	 83 ~ I g l~27 : H 13 ' :Muy 19 : wIa~' 25 May 304_____________ _ 10237 ' 19 IS Mu~' 20 iMIlY 26 I J unc 2 ' 61 81 135____________ __ 13 May 21 i___do ____ JlIne 3 288 5 ' 0 . 1327 : 146______________ : 12 ___t1o ____:___do ____ :Nlay 31 241 5 ! 6 : 1026, 147______________ ' 2248____________ __ 37 19 18 Ma~' 22 t Mn~' 25 i---oo---- 31 7 918 ___do _______00 ____ ' Juno 2 144 3 9 1130 IS0_____________ • 

28 13 15 May 23 : May 27 JUllC 5 	 lIO 
150lO..__________ _ 15 ___00 ____ '_._00 ____ Junc 4 ! I Ig i~

29 .1411 ____________ _ 	 69 3 I 5 728 14 ' 14 r--do-- __ .1vla~· 26 : May 3~ 
12_____________ I 15 ,___00 _______do ....' Juno :I 57528 13 ; 	 3\ 9 1113 ____________ _ 14 ,___do____: May 27 ',Iune I 81 4 6 \)28 ! 14 ,14_____________ 

29 16 j 13 I Mil)" 24 I Muy 28 ,June 3 	 240 4\ • 1015____________ _ 323 3 9 1128 15 131---dO---- Mil)" 27 ,June 416_____________ 
30 16 : 101 \__ .dO_ •• _, __ d.0_. __ Juno 3 \' 	 322 3 8 10 

17__________ .._ 30 12 18 Mny ~5 May 28 June I 	 12·1 3 , 5 7 
18____________ _ 

32 13 19 ___do_. __ ' May 27 'JUIlO 0 I 	454 21' 11 12
10 ____________ _ 

30 , 12 18 ___do ____ May 28 June 2 243 3 I 6 8
20 ____________ _ 32 14 18 I 111IV 26 Mn~' 29 'JUliO 4 	 325 3 I 7 0 
21..__________ • 17 :.. _(h;.. ____ .do _______do ____ , fila31 10.\ 


31 14
22 ____________ • 17 ', __do.. _____do _______do ____ ! 328 
23 _____________ 12 20 \1I1ny 27 ___do _______do ____ ! 258 ~ 2 

'I' ~ 7 8 ~ 32
24 ____________ _ 19 _._do ____ ,June 2 '___do ____• 30 03832 1325 ____________ _ 12 I 20 i. __do ____ Mill' 21) JUlle 7 I 100 2 10 11 
26____________ • 

32 
18 I May 28 May 30 :___do ___ _ 102 2 , 9 10a6 IS27 ____________ _ 

36 IS 18 1.--dO---- ""_do ____ : June 0 \ 248
28 _____________ 18 ___do ____ .._do ____ Juno 4, ~ ! g ~ 230 

20___ •• ___ • ____ ' 29 14 15 I MIlY 29 Mill' 31 'JUliO 0: 3j
ao 18 
30____________ _ 19 '- __do __ . ____do _____ ._do_. __3,\ , 15 	 188 ~ \ ~ 31 ____________ _ 10 :___do _______do ____ :___do ___ ..36 . 20 	 172 2 . 8 

20 !___do ____ •__ do. ___ '___ do ___ _ 32____________ _ 	 3M 2 835 1533 ____________ _ 22' Mill' 30 '. __ do .. _____do ___ __ 194 1 7 73,\ 1234.___________ _ 23 I___do ____ June 2 _..do ___ _ 87 3 5 735 12 

:13 11
35_____ • _____ ._ 22 I ___do ____ June I JUllC 7 50 2 7 8 

36____________ _ 23 L._do ____'._.do ____ June 4 i .181 2 4 535 .1237 ___________ ._ 	 278:Jol It 231 May 31 'Juno 2 Junc ~ i 374 
38_____••._•• _. 2,1 ___do ____ ,___do ____ JUllO 't 200 2 0 735 1130___________ __ 	 200 1 : 9 0:15 1l 24 ---t10--.- .Tuno I' June 0 \140 ____________ -' 23 ___do_. __ JUllO 2, JUlie S 164 2 7 S33 10
4[ _____________ , 	 2 11 1223 JUllC 1 JUllQ 3' June 13 a75 

42 ...... _________ _ ,10 1i 120


40 ' 17 2:1 • __do ____:___do ____ JUlle 6 2 4 5 
43 ____________ _ 23 __ .do _______do __ .. , JUlIC 7 256,10 ; 13 1	 230 
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TABLE 4.-0viposition by 976 moUIS of the spring brood of codling moth in rearing 
cages, Dover, Del., 1919-Contillued 

Sex Dnteor- Number or dnys-
I I '1'otal i -" 
I Num- t number: ,From From 

('ngc No. I ber or , First ' Lnst or cggs 'Derore I1rst ,~mer. 
I motbs Male Femule, Emer· I o\·iposi· i o,·iposi· d~pos.: o\'iposi- t? lus~ i toer~
I ~encc , lion 1 tion Ited: tlon OVIPOSl'/oviPosi_ 

I, tiOD1-- .,. 1----',1 '. _ ----I~~i 
444<•• -.-__--.-••• -.-.-__-_--_': 22 0 ' 13 June 2 I' Junc 4 Jnne 0 Q70 I 2 6 ' 7 

u 22 0 13 '. __do _______tlo._ •• , June 8 -66 ! 2 ' 5 ; 6 
46____•_______-' 37 12 25 June 3 I June 7 I June 12 214 I 4 6 : 9
47.------------1 20 11 18 ___do ____l June 5," Juue 15 153/ 12 ,11 III
48_____________, 27 7 i 20 ; June 41'---dO----. JUDe 17 203 13 ' 13 
40_____________ 3° 0 21 '__ .do. ___ Junc 7; June 13 176 3 7 1~ 
50__________• __, 30 11 28 : JUDC 5 __ .do____, June 19 401 2 13 ~ 
61----------·--1 38 Il 27 '___do ____1June 6 i June 17 442 ' 1212
62____ •________ 36 12 24 'Juno 6 Juno 7: Juno 10 307 ' 13 13 
63_____________ 20 7 ' 13 Junc 7 I Juno 0 June 25 380 I 2 17 18 
64____ •____ .___ 15 2 , 13 June 8 j Junc 16 ' Juno 21 20 ! 8 6 ' 13 
M._______ .____1 13 4 I 0 Juno 10 I June 14 ! June 10 80 4 6 i 9 

--,-I , I -1--''1'01al.·_ll,672 606, 076 __________1__________ ' ________ ._ 11,869 _________ •______ ,________ 
Avemge. ----.-..- -------- ---- ____;__________,__________._________ --------1 _2.85 7.69 : ., ..9~~ 

Oviposition by moths oj the spring bl'ood.-In Table 4 are recorded 
the obsenrations of the oviposition of 976 moths which were con
fined with 696 male moths in 55 cages. The data of this table may 
be summarized as follows: The average number of days before ovi
position was 2.85, the maximum was 8, and the minimwn was 1; 
the average number ,of days of oviposition was 7.69, the maximum 
was 17, and the minimum was 3j the average numbel' of days from 
date of emergence to last oviposition was 9,54, the maximum was 18, 
and the minimum was 5. 

Number oj eggs pel' moth.-The average number of eggs deposited 
by moths of the spring brood WIlS 12.16. This number was detel'
mined by dividing 11,869, the totnl number of eggs deposited, by 
976, the total number of female moths caged, as shown by the data 
included in Table 4. 

Length oj life oj moths.-The dead moths in the oviposition cages 
were removed daily, their sex determined, and the length of their 
life computed. The results of the observations of 607 male and 879 
female moths, or a total of 1,486 moths, are given in Table 5. This 
table shows that the average length of life of the male moths was 
8.27 days and that of the female moths was 8.51 days. The maxi
mum and minimum length of life of both the male and female moths 
in this case proyed to be the same, the ma~imum being 22 days and 
the minimum 1 day. 

TABLE 5.-Length of life of 607 male and 879 female moths of the spring brood 

of codling moth in captivity, Dover, Del., 1919 


----- .• -'- '~e~~i~~~'::r iL~e'n'gtb of II're ,,~':;'::i I ~e~'::r : ~e~l~i I,~.e~iLeDgth of 11"c 
Lengtb or liro runic femnlc mnle Ifemnle .' mnlc female 

____ '_. motbs moths __ ,..:ooths moths_i,,______i motbs, moths 

L. ___~~!:______ 8 3 • g ____~~!_S______: &ll 126 I 
L:::::::::::::' 1~ I~ l?::~=:::=:=:::: 5~ I ~~ J4_____________ 15 21 12______ •___ .___ 211 i 51 
6____ 44 69 13______________ 15 ' 316____ .__________ 65 ' 06 H. _____________ ; 1611 14 
7----- _________ .. 04 110 15______________ 13 
8---------------1 105, 146 16______________ 1 I 3 
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THE FIRST GENERATION 

EGGS OF 'l'HE FIRS'!' BROOD 

'Time of egg deposition.-The first eggs of this brood were deposited 
on May 25, DudJ as sllOwn in Table H, deposition of eggs continued up 
to and including June 24. During this period not a day passed witbout 
deposition, as will be noted by an examination of Figure 3. The 
maximum number of eggs deposited in anyone day was 1,453 on 
JU110 3, which date, as can be obsedred in Figure 3, was the day of the 
highest average d~ily temperature C,luring the period of egg deposition. , 

/600r---r----r---..----,---,--,------r----,85 

l\ 
1400~--~~-~~~,~~--~-_ _r-~A~+_~~~7~ 

.\ I \ "',1 \ , \ / \ ; """... ~" f \ , \' ~I I \ , \ ' ::<: 
I \, \ ' \ I, ,-.,- \..J \" ~ 
'Ii' ~ \ I II R/200b_-._f-/~--~-H-~--~~~~~-ili~---~--~~·---6S~ 

~ ~ 
~/000~--4-+1\4-~~-+----~--~--~.--~55~ 


----- TeMPERATURE ~ 

~ ---/NSECTACnnTY ~ 
~ 800 ~ 
~ V ~ 
~ ~ 

~ 600 ~ 

400r---~---r--\~r---r---+----r--~ 

200 (' r\A\j \i/'~ 

o 
) ~ 

,2.3 28 7 12 /7 22"Z 
,NAY 

FIG. 3.-'rime o( doposition o( !l,015 eggs o( the first brood o( codling moth, Dover, Del., 1019 

Length of incubation.-The length of the incubation period is given 
in Table 6. The average number of days from the date of deposition 
until the appearance of the red ring was 4.55, the maximum 6, .and the 
minimum 3 ;tbe average number of days from the dltte of deposition 
to the black-spot stage was 5.55, the maximum 7, and the mmimum 
4; tbe average incubation period was 6.64 days, the maximum 8, and 
the minimum 5. 

66028-28--2 
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TABLE 6.-7'ime of deposition, length of incubation, and time of hatching of 11,915 
eggs of the first brood of codling moth, Dover, Del., 1919 

-,'-- Dato- "l~p;:r::e~'::I-' 
Number' I f-·-- -" lncu·

Observation No. ()( e""5 ' :. lJlack I: Ibnt!on 
"" Dopos·, nod ring , spot 1nntched I ~etl B1u~.k perIod

ILe<l nppeure<l Iappeurod I . flOg spo 

-.,.---. ,-.--,. ,- . 1-----: j Davs -~~~1 Dav, 
L ••____ ._. ___ ._••___ •• __ ••• 61 I May 25 May 30 May 31 i Juno I, 5 a! 7 

" 21)8, May 20 __ .<10 ____ •__<10 __ .,1 Juuo 21 4 5 i 7

3~:::::::::::::::::::::::::: 343 ' Mny 27 June 1 June 2, Juno 3. 5 6' 7 

4.<, •••.•.•••• '•••.••__••••••' ••:.' •• _•••====== ..:: 271 i M!\~' 28 •••do••.• __ ,dO____~--.dO---,1 4 5 0 


, ",'.', 781 . Muy 211 June 2 Juno 3' Juuo 4 I -I 5 6 
6__• __ • __ • ______ •• __ ••_____• 1,076 ' May 30 June 3 June 41 June 5 I -I 5 6 
7..____._.,.___ • _______ .____ 1,022 i\lay 31 .Iuue ·1 June 5 June 6, 4 5 6 

1\-------.---•...._---------. liSl JUlle 1 June 5 JUlle 6 JUllO 7, 4 5 6 

9•••-••••••••••••--•••.••••••••--•.••--, •••• _.'.',.,_••I 938 Juno 2 Juno 0 June 7 June S i ,I 5 0
10 1,453 June a Juno 7 June 8 I Juno 9 r -I 5 6 
11 __ •___ •________________ .__ 1,373 Juno· .\ Jum' 9 Juue 10 ' .1uno II I' 5 (i 7 
12._______ ••• __ ._•••••_••• __ 51iO Juue 5 Juno 10 June 11 June 12 5 6 7 

l~=::=::::::::=::::::::::::: m~~~~ ~ i~:~~ g i~~~ U i~~~ g I ~ ~ ~ 
1"__ .••.••••• ____ ........... 175 r Jum' 8 June 14 I June 15 .June 16' 0 7 8 

10............__• __ ••••••••, 9J JunQ 9 Juue 15 ; June 10 June 17: 6 7 8 

.l7•• --_._____• __ ..______••.• 349 i Juno 10 Jlln~- 10 : Juno 17 June IS i 6 7 8 

IS_. __________• __•___ ._._... 291 Jnno I I Juno 17 " JUDe 18 June 19' 6 7 8 

19._____________________ .___ ]2'2 r Junu 12 June 18 June]9 June 20 0 7 8 

20___ •____.._.. __ •_______ ._. 298 JUllO 13 Jllnu 19 , June 20 Juno 21 0 7 8 

21.. __•______•______ ._ .. ___ . 170, JUllO 14 ___do____I__ .du. _____ .do____ ' 5 II 7 

22._. _____________________._ lSI, JUliO 15 Juno 2(l , June 21 June 22 [, II 7 

23._.________._.___________ • lOu I JUlie In Juno 21 i JUlle 22 .TUllu 23 0 7 

24._. __________• ___________ • JJ8 i June 17 Juno 22 i June 23 Juno 24 6 7 

2.~._. _____..____ •_____._••• _ 2S June 18 ___<10.. _.' ___ \10.. _. June 25 5 I 7 


~::~==~:::::::~::::::~~:::: ~~ 1~:::~ ~ ~~::~ ~ i i~~~ ~ I~~~ ~~: I I ~4 5 
28______________________ ._.. 9 , June 21 June 25 : Juno 20 . __<10 .. __ 4 6I 5 
29--------·____• ____________ r 5.: June 22 ___do_. __,'___dO. _____ .<10 ____ , 3 4 J 5 
30.--.---•. -- •••• -..•_•••_•• 2 Juon 2:1 Juno 20 June 28 Juno 30. 3 5 1 7 
31._----_---.--_ ...---------,___4_, June 24 June 27 l June 30 July 1 :_3____6____7_1 

1'fotaL_..________ •___1 11,015 i '~\'erage_..____________ ---.. _______ , 4.55] 5,55 I 0,04 

LARVAil OF THE FIRST BROOD 

Tim.e oj hatching.-Eggs of the first brood commenced to hatch on 
June 1 and continued to hatch until July 1, as given in the hatching 
data in Table 6 and shown in graphic f0I111 in Figure 4. The eggs 
hatched in large numbers from June 4 to .June 11, inclusive, except 
for June 10, on which date no eggs were recorded as hatching. The 
eggs hatched in maximum numbers on June 9, when 1,453 hatched. 
This was just six days after tl1C time when the greatest number of 
eggs was deposited and eight days after the appearance of the first 
larva. The first larva of this brood was noted in the field on June 2, 
when a smail individual was found feeding in the side of an apple. 

Length oj the jeeding period, slocle-jar m.ethod.-The length of the 
feeding period of 852 larvre of the first brood (both transfoI1ning and 
nontransfol'lning), according to the stock-jar method,2 is givEill in 
Table 7. The .first larva entered the fruit June 2 and the last June 
26. The average length of the feeding period was 21.21 days, with a 
maximum of 47 and a minimulU of 9. 

J The stock·Jar method Is the metbod of determining the length of feeding poriod o( larvoo in apples placed 
In gln.'lS bBtter! JBrs. 
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FIG. 4.-'1'Imc of hntchlng of 11,D.l5 e~gs of tho first hrood of the codling moth, Dover, Del., 1919 

TABL~: 7.-Length of feeding period of 852 larvre of the first brood of codling moth, 
stock-jar feeding method, Dover, Del., 1919 
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Length oj the cocooning period.-'fhe cocooning period is here 
considered as extending' from the time that the transforming larva 
leaves the fruit until it has pupated. The data in Table 8, therefore, 
apply to 175 transforming larvre of the first brood, which left the fruit 
from June 20 to July 19. The average length of the cocooning period 
was 6.34 days, the maA-imulll 22 days, and the minimum 2 days. 

TABLE S.-Length of cocooning period of 175 transforming larvm of the first brood 
of the codling moth, Dover, Del., 1919 

·N~m.1 Longth or cocooning period in sp.eclUOt; ;':y:, boing the t.ime II 


l:rr~i~\ I li~~If.r I rrolllienvinl: the r:~i~ tho li:~~~pulion __ . __ "\~~. ~~~. ~~~~.


_._--! ::\ 1-'- ~!-'-I' ~ _"I "'~~'!" ~ i"I" ""i'"" I. 
v V 

Juno 20•.•.•. : I I.•.!... 1 i...I••...•••..., •••1...1... __';"'11 
••••.• ...1.......~~gg Da : Dn 84 

Juno 21'"•••.•• [ 3 1··.1··· 1 •.. -•• 2 •••.....• "-'t......j••••••.••.•+.. ... 6.00 7 4 
Juno ?2.. ...., ;, !•••I.•• "'J!""" '" ...... 1 1 ••• "'j'" ... '" .......... 1~. ~g I? 
 10 

i~~~ ~~::::::: r. I'~-'I' r ::: ::: T i ::: ::: ::: :::1::: ::: ::: ::: ::: :::1::: ::: 5:60 7 ~ 
Juno 2~......: ~ 1"',--' ..-J--." 3 '" 1 ' •••..1. .. ···1··· ... '" ,.- ... '" n~ 2~ 6 
JU n021_.•.••, II, ••• 1 ••. 2 10 1 """ 1 .•+.............. 11.1 .. 1 3
'" 
June 28...... 23 1.• .1 ••• 1 :13 2 2 ,•.• 1 1 1 '" "'11 ... 1 '" '" •.. 6.83 17 , 4 
Juno~D······1 1~ '••. : I 5!;, 5 1 1 I I ••.••••..••• 2 ;•••..+..... ~'rg Ig, 3 
Juno 3P"""1 11"-1-" 8 I 0 1 1 '" '" '" .•. '" 1 '" •..:••. ' __11 .... 2, 4 
July 1..""'1 2\1 '.••, 7 9, 2 4. 1 I 1 1 1 1 •.. 1 ...•.• '" ' .. '" 5.62 15 3 

~~~L::::: g !:::;.~. ~ I~ ~ .:. T :::1::: ::: ::: ::: ::: ::::::: :::i::: ::: J~~ 2~ . ~ 
JUI Y4.•••.••; 1 j--r""1 1 """ 2 ··················1···,········· 1 .1:58, 6' ~ 

flli~ t:=:=:ll ~ I=::;:~: :i: ::: :~: :~: '~fi: ::: ::: ::: TI::f:jl:::i::: ::= g: gg i~ ! 
July 8....... I I............ '" '" ... '" ... 1 "'''' '" .••1••• '_'j'" •.. 11. 00 I 11 11 


!illH!::::::1 k:::: r::~: ;~:,::: ::: ::: ::: ::: :::: ::::::: :}::: :::i f: ~i! i 
July 17...... II...'...... 1 ·•··•••••.•..•.••.•••..•I......I......!......15.OO! 5 5 
July::;~·~;·I 1 ::::;.2..::::::::::::::::::::::::::::::::::::::::::1::::::~1__3____3 

__ .:.:a~~._~~J.1120~~_:I_~_5 18 8 4 5 4 1 1 t4.~ Ll_~O.:~ i 22 2 

PUP.all OF THE FIRST BROOD 

T'ime oj pupation.-The record of the time of pupation of 678 
transforming lllrvre of the first brood is given in Table 9, and shown 
graphically in Figure 5. The first pupation is recorded for June 24 
and the last for August 4, approximately six weeks apart. The 
~reater amount of pupation took place between July 1 and July 18, \ 
mclusive, the maximunipupation being reached on July 5 and July 7. 

TABLE 9.-Time of pupation of 678 transforming larvm of the first brood of codling 

moth, Dover, Del., 1919 


Dato or-! Num· I Dnte or- .-- Nbc-'~rlllOr' D~:-or-- -Num. r Date 0; ··r~-Ulll-'1,1 

pupation I ber or pupation pupation ber or pupation I ber or 
pupm pupm pupm pupm 

----------1--- I _'c c-······--t--__ ---·11-----
June 24••.•..•.•! 1 IJuly 5.......... 65 I' July 14......... 44 July 23......... g

June 25••••...•• ' 1 July 6.......... 37 July 15......... 41 July 24......... g

Juno 26•.••••••• ~ 1 July 7.......... 65 . July 16.....•...1 20 July 25.••••..•., I 

Jnne 27.•••.•••• , 3 I July 8.......... 61 : July 17•••.••.•1 22 July 26......... 12 

June 28••.•.••••· 21 July g.......... 16 July 18......... 18 July 29......... 2 

July 1..._...... 10 July 10......... 29 July 19......... 8 July 30•.••••••• , 4 

July 2.......... 19 July 11......... 25 July 20••.••..•. 8 Aug. 4""""'1___1


1July 3........... 52 July 12......... 29 July 21.••••.••. 4 

1~~I:-=. ·~······i __ 32 !..~l~~.-=-~.J..___~_ July 2~~=~=L. ___7 __.. ~'~ta:"'i~ 
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Length of the p1tpalstage.-As shown in Table 10, the average length 
of the pupal stage of the first brood was 12.11 days, the maximum 30, 
and the niihimum 5. The average length of the pupal stage of this 
brood of pupm is approxim'ltely only half as long as the fiVeI'Rge 
length of the pupal stage of the spring-brood pupm. 

90 ~~ I I I 
---- TEMPERATURe ~ 

1', ---INSECT ACT/II/TY 

I 't" ~ 
I , ,a;I , 80~ 

~ 
I 
I I 

I l1'/v ~ \, ~ \ 1', I ,J\" /~ \. I , ~j/'t I ~ ~ ,. \ 70;:!! ., ,, I 

",,I ,, I ~ I \/
f 

~ 
~ ~ ,.... ~1\ 60~ 

I 
20 

./:'0. 
/ 

'1 '" \k1L 

~ 

.FIG. 5.-1'ime of pupation of G78 transforming lun"" of the first 
brood of the codling moth, Donr, Del., 1919 

TABLJ; lO.-Length oj the pupal stag!! of 522 pUpal oj the first brood of codling moth. 

Dover, Del., 1919 


----!-" 
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MOTHS OF THE FIRST BROOD 

Time of emergence.-The records of the time of emergence of moths 
of the first brood were taken from two sources of material: (1) Moths 
that issued from first-brood larvre reaxed in the insectary, and (2) 
moths that issued from larvre collected every second or third day 
from banded apple trees in the orchard. The first of these sources 
w:ll give the approximate limits of emergence of first-brood moths as 
accurately as such limits can be determined from reared material, 
and the second of these sources will give the limits of emergence of 
.first-brood moths under actual field conditions. 

From the insectary-bred material as shown in Table 11 and Figure 
6, the first moth appeared July 5, and emergence continued daily 
with a few interruptions lmtil August 11. The ms.ximum emergence 
,vas re~ched on July 19. 

FIG. u.-'l'ime or omorgence or 532 moths or the first hrood c.r the codling moth, inseetary·reared 
material, Dov~r, Del., 1910 

TABLE 11.-~I"imc of emergence of 532 moths of the first brood of codling moth from 
material real'cd at the insectary, Dover, Del., 1919 

, I . I' - I -
~~_~i~~_i~~[~~_I=I~~_= 

gonce moths : gcnce i moths I gcnee I moths i genee moths 
1: j...: _.. ~-"i---' , -1---,' r·-·

.July 5.......... I I July lL.......' 7 IJuly 23.-.......1 29 !Aug. 1........., ~ 
July 7.......... 3 I July 16••....••.: 30 July 24••••••••• , 40 Aug. 2......... 2 

July ~.......... 1 July 17......... 30 I July 25•..••••••' 20 Aug. 4••••.•••. 1~
jJuly W.·.-.·.·· 2/" July 18•••••_... 46 July 26......... 31 IAug. 6•••_••••• , 

July 11....•••_. 4 'July 10'_""_"1 47 ! July 27...._.... 39 1Ug. 7._•••••_., ~ 

July 12...__•••• 8 , July 20..._•••.•: 3D !July 28..._.....1 1 ug.11...._•••, 

July 13••••_..... 5 " July 21......... 38 July 29····....·1 18 I T tal :--2 

July 14._•••__ .. 171: July 22..-____._: 30 : July 31_......_.1 12 0 ._._1 53 


_<' _____ -e __ __ •____,..~ -.""~ __ ......,.....~~ ~ ._~ 

Reference to Table 21 will show that the first moth of the second 
brood did not emerge until August 22, thus leaving an interval of 10 
days from August 11 to August 22 when no moths emerged from the 
insectary-reared larvre. 
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Table 1:l and Figure 7 show that such fl condit,ion aid not occur with 
the band-collected larvre. Emergence of moths fromlihis lot of 
matel~lll began July 5 and ended September 6, the ma.:cimmn emer
gence occun-ing on July 24, nearly a week later than that of the 
insectary-bred material. This is a normal condition in, the field and 
is explained by the fact that there is usually an overlapping of the 
first and second broods, the end of the one and the beginning of the 
other probably occurring some time within the period when no moths 
emerged from the illsectary-l·earedlarvre. 

TAD L~} 12.-'l'ime oj emerflence oj 1 poO moths oj the first brood oj codling moth 
reared Jrom jleld 71Iaterial, Dover, Del., 1919 

~ 1"---. 
, Num-Xl1Jll~ Num- Num- Datc of omer-Dn to of enter- nnte of emer- ber Q[ 

Dnle of emer- ber of ber ofber of gcncegOUl'e geBCO genco mothsmoths moth~ moths 
_.. - - ..-~"-

July 5__________ July 10_________ Aug. 2 _________ , I Aug. 18 ________ , 830 145 Aug. 10 ________July 6._________, July 20 ________ 28 .Aug, 3 _________ , <\ 9S Aug. 20________July 7__________ July 21 _________ Aug. -1. ________
10 36 10 Aug. 21. _______ I 

July 8__________ July ~L. ______ 52 .Aug.5" ... ____._ H 512 July 23_________ Aug. 6 _________ ' Aug. 22 ________.Iuly 0 _____ ..___ 102 7 1~5 Aug. 23 ________July 10_________ July 24_________ 146 Aug. 7 _________ 10 5 
J Ily ll _________ 10 July 25_________ 05 Aug. 8 _________ ' 10 Aug. 24 ________ 520 Aug. 25 ________July 12_________ ;Iuly 26_________ Aug.O _________ 6 : 20 56 Aug. 10 ________ ~\ug. 27______ ._Jul)' 13_________ Ju~y 27 ___ -.0 ____ .. 7 5 421 July 28_________ Aug. 11_. _____ " Aug. 29__ .. _" __ 2July 14.... ___ .. 3 
July 15_________ 

20 July ~>U .._______ 
66 Aug. 12 .. _______ ' 3 Sept. 6_________ 14 20July 30_________ Aug. 15 ________ ,Iuly 16.________ 1216 U

July 17______ •__ Jul~' 31.._______ Aug.16 ________ ; 8 'folaL ___, 1,05011 11 
July 18__ •_____• 1529 Aug. I ......... 2'J "\ ug. 17- -- .----l 
 , 

.. -_.- _.-._----- .-~.-~.--~---~~--

/8 28 " 7 17; 

}'lG. 7.-'l'ime of emergenre or 1,050 moths of the first brood of tbe codling moth, reared from field 
material, DO\'cr, Del., 1010 

Number of eggs per female moth.-Table 13 shows that 527 moths 
of the first brood deposited a total of 19,386 eggs, or an averag<, of 
36.79 eggs each. 'rhe average deposition of eggs of this brood of 
moths was over three times as great as the moths of the spring brood. 
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TABLE l3.-0viposition by 527 1IIoths of the first brood of codling moth in rearing 
cages, Dover, Del., 1919 

--I~---- '-'~-"' '--'--' ._---

Sox Dale 01- Number oC dllYsI 

t 	 'rotnl ~------.;-,.-

num. I
Num· I
Oligo No. 	 ber 01 J ber oC i From From 
nloths eggs i BeCore first emer·

Mille Fe· Emer· First OVI./.LUSl ovi· 
mnlc genoo I posH ion position d!lpos·1 ovipo· to !ast tSoer;t 

lied slUon 0YIPO' ovipo
; sition sWon 

t---
L............ 15 S Ju:,:; {~;}JUlY 10 IJuly 12 133 i........ ""'" ....__._ 

2._............ 12 3 9 July 7 I July 12 I,' July 18 246: 5 7 11 

3.............. 13 5 S July O. July 13 July 21 530 5 0 13 

4.•••••••_..... 10 10 ' 6 July 0: July 12 July 19 490' 3 8 10 

5•••_._ ••••••_. 8 5 :I July 10 July 13 i July 20 227::1 8 10 

0•••_._........ 21~ 1~1 S July 11 •.. \IO··•••I•••do..... 40:1: 2 8 9 

7••••_........." 6 July 12 July 15 !•••do..... 211' a 6 8 

8______________ ~5 12 13 July 1:1 July 16 I.. _.do_.___ 124 3 5 7
1
9 46 ' 20 20 July 14 •••do•••.• ! July 2:1 71l-! 2 8 g 

10::::::::::::] 2,1 13 11 Jllly 15 : July 171,IulY 20 22:1 2 4 6 

11·······. ___••1 '17 ' HI 21 July 16 ,.•.do ••.•• July 25 402 109 

12••••• _••••••• : :11 ' 20 21 I•••do ••••• ; ••.do..... July 2a 2().1 1 7 7 

13....._._••••• ! 11 U 5 : July 17 :•.•do•••__ July 24 81 0 8 7 

14••••••__.•••• 42 21 21 : July 18! July 20! July 2.1 :18" 4 6 

IS••••••••••••• : :10 W 14 ! July 19 : Jul~' 21 July 24 111 2 4 5 

10 ............. : 2$ 11 171 July 20 July 22 July 27 CG 2 6 7 

17•.•••••••••••: 3aS6 : 17 19 i JlIly 21 JII1~' 23 i Aug. 2 1, lOll, 2 11 12 

18..•_.........· 11 27 ' JII1~' 22 .•••do•••.•' Allg, 1 037 I 10 10 

10.............: 36 W 20 , July 23 ' July 24 I Allg. 5 1,872 1 J3 13 

20••••_......_.' 32 13 JO i ... do.....! Jul~' 25 July 31 750 2 7 8 

·n•••• _ ••_.__ •• ! 26 11 I 15,·•••dO••••• ,•••IIO•••• _ ,tug. 3,1 1.·197 " 10 11 

22••••__••_.... 2U H ; 15 J lily 2,1 1...dO..... ; Aug. 6, 1,23:1 1 13 13 

23....._....... ~50 13 22 .•_.do......_.do:.... , July 31' 804 1 i 7 

24•••••_....... " 17 : 19 :.•.•<Io•••••, •.•dO""_i__ .<10.....; I, 2~5 1 7 7 


~~:::::::::::::: ~~ ~& ig :Jl~\~ 25 JI~~ 271-·\g~···3-: gj~ ~ ~ 3 

27............. ·11 21 , 20 ':::do::::: :::do::::: Jul~; 30 , 526 2 4 5 

28•••••••_..... 2·' . 11 13 '•••do...•.•.•do..•• .: Aug. 5 510 2 10 11 

29............. 34 H 20 : Jllly 26 •••<10•••••1Allg. 6 i IJ9.I 1 11 i 11 


~~::::::::::::: 3~ I~ , Ig i'jiI1~"27' :::~I~:::::L~~~~:..~L..~~....~.... ' ...~....L...~... 
32______________ 23 ' 14 0 ! July 28 July 29 Aug. 3 ~ 217, 1 I 6 j 6 

33_••_......... 15 5 . 10 ...•do........do•••••1Aug. 5, 120 1 8 8 

34••.••_....... 3-1 16 ~ 18 July 29 IJuly 31 ! Aug. 6; 480 2 7 8 

35............_ 0 4 , 5 Juh- 30 Aug. -I I Aug. 7 ~ 77 5 4 8 

36•••••••_..... 9 3 6 , July 31 IAug. 6 '._.do.•••. ' 108 6 2 7 

37•••••••••.••• : 11 ' 7 i -I ;•••do•.••. Aug. 41 Aug. 5 t 11 -I 2 5 

38.............; 20 8 1 21 , Aug. I Aug, 2 Aug. 8'1 489 1 7 7 

111..••••••••••. [ 10 , 8 : 2 I Aug. 2 I Aug. 4 I Aug. 7, 91 2 , 4 J 6 


~~:igo:_..~~~:.~.~..:~:.:....~:~.!::::::::::!:::::::~:=l=::::~~::f.~~~..·..2.·i4-i~!··..ii~3i 
Time of o'viposition.-The oviposition records of 527 moths of the 


first brood, confined in 39 cages (Table 13), show that the average 

number of days which elapsed before oviposition was 2.14, the 

maximum 5, and the minimum 1; that the average number of days 

from the :first to the last oviposition was 7.19, the maximum 13, 

and the minimum 2; and that the average number of days from 

date of emergence to last oviposition was 8.32, the maximum 13 days,

and the minimum 5 days. 


The first eggs "rere deposited July 10 by moths which emerged 
either July 4, 5, or 6, and the last eggs were laid August 8 by moths 
which emerged August 1. 

Length of life of mot7t~.-Table 14 gives a summary of records of 
the length of life of 1,010 moths of the first brood, 483 being male 
and 527 female. The average length of life of 483 male moths was 
7.17 days, of 527 female moths 7.38 days; the maximum length of 
life of male moths 14 days, of female moths 15 days; and the mini
mum length of life of male and female moths 1 day. 
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TABLE H.-Length of life of 483 male and 527 female moths of the fiTst brood of 
codling moth in captiuUy, Dover, Del., 1919 

'i Num.; Num.! INurn· Num.-
Lencth of Hro : bor of: ber of Length of lire I ber of ber ofI mnle fomalo i male fomnl& 

; moths moths I i moths moths 
D;V'; .._. ~-~;;;---!-~-

7••••.••••••.•••: 75 ! 71 13•••••...••••• .1 15 15 
S•••••••••••.•••, 60 I 78 B •••••.••••••••! 1 2 
9••••.••.••••••• : 48 . ~~ \' 15.••••• """"1__0 , ___1 
10..............~ !I.! 	 I 
g::::::::::::::; 16 ! ~~'_ ~~'l~!II •.•• .! 483 ____ .527 

I.H'E CYCLE OF THE FIRST GENERATION 

Life cycle, stock-jar feeding method.-The length of the life cycle of the 
first .gene~ation of the c?dlin~ moth, ~y the stock-jar feed~n~ method, 
as glven III Table 15, Illduaes the tIme from the depOSItion of the 
egg to the emergence of the moth. As the complete life l,~ycle 
extends from the deposition of the eggs of one generation to the 
deposition of the eggs of the next, it is necessary to add the average 
number of days from emergence of moth to first oviposi.tion. In 
this case 2.14 days (Tttble 13) should be added to the figures in Table 
15 to determine the complete life cycle of female moths. The data 
in this table cover 526 individuals, and give the incubation period, 
the average, maximum, and minimum Jength of the larval feeding 
period, the pupal period, and the life cycle. The summarized 
averages by days are: Incubation period, 6.97; larval feeding period, 
20.34; cocooning period, 6.40; pupal period, 12.09; life cycle, 45.81, 
and complete life cycle, 47.95. 

TABLE I5.-Life cydr, of 526 in.iiuiduals of the first generation of codling moth, 
as obserue,l by readng, stock·jar feeding method, Douer, Del., 1919 

INurn. I Larval feed inc Cocoonlnc period Pupal period Ufo cycle I 

Date of bur period 


egg dopo. o( JOCII' --"...... _ ..... '--'--- ----:---- 
\I indio blltion ' 	 .. ' ; I

Sl on 	 "id. \. "\ vor. Maxi. ;'Ulli· A"cr· Maxi· Mini· Aver· ·Mllxi· Mini· Aver· ,i\Inxi-;Mini· 
uals age mum mum ago mum mum ago mum mum age mllmimum 

--I--~-: -- 'I .... -- ._!_~I--
, DIlVs : ])av., Days Day.! Dav.! Dav. Day. DI::.aU785 'j Da1U5' Dav. Dava I Dav. 1DaV8 

May 20"'1' S 7 i 21.00 25 IS . 5.88 11 2:!. 10 ·16.63 53 i 40 
i\[IlYZO •• 6 6':13.00 27 20 5.501 0 3 12.50' 15 7 47.00 53: 42 

~~~nL=l ~~ g1~~:~ ~~ ~g ~:~ i :~ r :i~g l' ~~ 1~ tg:~g, g~ I ~~ 
June 1•••••1 5 0 12:1.80 III 21 , 5.80; 11 4 12.oo! 1" 10 47.00: 58, 45 
JUliO ~•••••i 10 U \ ~~.!O 33! 1:1 7.40, 15 6112.60, 14 10 46.10 56 I 38 
Juno 3•••••; I~/:II ::, ~, I 21.':~ 34 Ii 5.40 13 2 12.49' 30 5 46.30 64 I 39
June 4••••• ; _ va 35! J6 5.57. 11 2 12.93 26 0 47.17 6:1 ! 40 
Junc5••••• 2!J.".i 20.52 2Si 10 5.7ti· 21 3 12.10 Ii 645.38 56; 41I 

JUIl" 6 •••••'... 7 i 10.57 25' 15 5.8a 15 3 12.30 21 0, H.78 50: 37 
June r ...•. : 27! S. 10.oa 27! 1.7 i.37 12 3 11.33 IU 5. 46.63 55.. 42 
June S..... 11.7, ,: S . 16.50 22, II 4.82 7 3 13.82 26 10 i 4:1.21 55 ! 35 
Juu09...... S' 16.88 2·\! 12 5.211 0 3 12.651 16 0 142.82 4S I 36 
JlluclO•••• ~Oll 8'16.5.1 22 127.00 21, 3111.38 14 '\142.03 57, 36 
Jlllle II.... _ 8 .\i.10 20 15 0.00 10 j 2 i 1O.67! 16 i 44.76 55 41 
June 12•••• 22, S 15.27 20 la 6.IH 11' 4111.82 H 041.n 45 38 
Juno 13.... 27 I' 8 IS. o\l 2$ 14 8. S9 IS 4 10.78 I 1:1 7 ,16. OS 58 40 
Jllno 15.... 14 7 IS.Il-\ 2·\' 16 7.50 12 5 1 10.00 I 11 6 43.14 50 40 
Juno 16.... S 7 16.38 ZJ 14 8.0:1, H -1' 10.SS I 16 S, 42.SS 56 38 
June Ii.... 12 I 7 19.00 2S I 0 6.83 1·1 :I 10.92, 12 10 I 43.75 50 31 

--,------------ ------------
Total or ' I 


aver.. I I -{


!ICc.... 	 520.. 6.97 20.3,1 116 • 0 6.40 21 2 12.09 30 4 I ,15.81 III! 31 

I Add 2.14 days for complotolifo cycle o( fmnnlc moths. 

66028-28-3 

http:6':13.00


18 TECHNICAL BULLETIN 42, U. S. DEPT. OF AGRICULTURE 

THE SE<;:;OND GENERATION 


EGGS O~' THE SECOND BllOOD 


Time oj (Zeposition.-Table 16 shows the number of ~ggs deposited 
daily by moths of the rust brood ill oviposition j ar~ in the insectary. 

RefCl'ence to either2S0r-~--r_----._----,_----_r----_r----_,8S~ 
'l'ttble 16 01' Figure 8f'-' 	 ~ , will show that the first\' \ ~ ~J A/ \1' " ~i eggs W('Te deposited

200 	 r ....J 7S~ 
on JlUY 11 and thelnst~ f ~"''''A-'''· ~\ /, I ~ 

~ I / 1\ v \ ~ 	 on l.\ugust G. 'rhe 
date of ll1tlximum dcpr~o r'!"'d"i+-nW-++~\-Hl---i---,O\...'1-T'A~~6S! 
osition WIIS July 13, 
somewhnt nom'cr the ~ 100 I \ ~ ..... I L\t 5~~ 	 beginning of deposi

Y tion HULIl is ordinarilv 
thccnse. Although~ ~o f-+-/-t--+---~-t--I-H-I\-HI---H ~ 
tho maximum deposi---- rt:.,,.,,/fArIJR£ vi \J	 tion was reached 

--- /NSl!crACTIVITY quickly, it 'NilS noto 	 I I 

,.9 14 19 ;u. 29".3 8, followed by any ap
,",v.h- 4tA:9lA5r preciftble drop in the 

FIG. s.-'rimc or deposition or 2.946 eggs oC the second brood or cod. 
ling moth, DOI·cr. Del.. 1919 numbor.of eggs fOllild 

dllily, but with a fe\v 
exceptions a rather' high n verage Wl1S Illnintainecl up to and including 
the last dnily rccord. 

TADLB lO.-1'illle of deposition, lenrlth of inwbation, and tillle of hataiting of 2,94D 
eggs of the second brood of codling 'IIIoth, Dover, Del., 1919 

Dntc·- I ,.~ppcarnnce oC
i Number -- '--"- .:. - Incuba· 

Obscrmtion No. 	 tionor eggs Hed rIog lllack ' I 
DeposiWd liP' spot up· : Hntched i Hcd rillg lIJllck period 

P\!U red pea red { ! spot 
" , •••• ~,- -< ~--~~.~---:-- .... --. 

1 J)IlV. J)uVS naV8 
I 	 67 July 11 , Julr H July 16 !Jul~' 17 . 3 52::::::::::::::::::::: 14S July Jul~' 15 July 17 I July 3 

1 

6 

() 

12 18 5 
3................. .••. 2'20 Jul)' 13 Jul)' 10 July IS I Jul)' 20 3
4........... IOU July 14 July 17: Julr 1U: July 21 3 7 

r, ()t:::::::::::::: .:: 1st ~~!r: l¥ ~mf. is ~~!~: ~ n~ir~r~ ~ 5 6 

5 tl 
8••"........... ..... ISO Jul~' IS! July 21/' July ~3: ~UIY 21 j ~ 5 6 
IJ..... .••.••• ......... J.l5 July III ,•••do•••••••.(10.••••: u Y 25. 4 I> 

10............... ..... I~~) July 20 IJuly 22 July 2·1 ;.•.<10••••• ' 2 4 

11......... .. ........ \)6 JUlY. 21 July 23 Julr 25' ~UIY 26 r ~ 4 5 
" 12 	 75 Jul~' 22 ' July 24 •••<lo..... uly 2i ' _ 3 51:1::::::::.:::::::.::: IIH July 23 : July 26 Jul)' 27 . Jul~' 28. 3 ' 4 5 

it:::::::::::::::::: {?~ ~~lf, ~l :~~l~:~; ~~l~: ~' i~l~: ~] . ~ 4 5 
1)4 

16......... ........... 107 July 20 ••••••••••.•••••••• July 31 ""'.;"" .....4•••.•[ 5 
17.............. .••.•• 100 July 27 July 30 Jul~' 31 Aug. I " 5 
18............. ....... Wi July 2S Aug. I Aug. 2 Aug. 3 .!. 56 6
10..................... HlO July ~'Il I Aug. :I Aug. 4 Aug. 	 5 

1.1 

7
u 

20.......... .......... 73 July 31 I Aug. 5 Aug. G Aug.. ~ 6 i 7 
21..... ••••••• •••••••. 108 Aug. I. AUI;. 6 ,\ug. i Aug. S :; 56 7 
Zl..... ............... 40 Aug. 2 ' .••do••••••••tlo••••••••do..... 6 
23..... ••••• •••••••••• 150 Aug. 4: Aug. 0 Aug. II Aug. 10 ~ ~ 6 

180 ()24.................... 11' ,\\.ug• 56! A\IUl~' 10° A\t'Jl~. 11°1 ,~::~. g'l 5
25............. ....... .., ug. I' o' ; o' . , a' 	 ~ 6
J 

'l·ot~I .......... ,--!!.-\J-·I-U AI·cnlge.............. .•••••••••••• 3.2:1 ----:j:71 ~O 


Length of. inCllb(L.tion.-~\.. roc~rd of tl:c observations of tl~e cl~yelop
ment Ilud Uleui>lltJOli p('fJod ot cg~s 01 tl~e second ~roocl.ls glv~n. III 
Tnble 16. The nn'l'!lge Humber of days trom the tllllC of depOSItIOn 

http:roocl.ls
http:numbor.of
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to the 11ppenrfl,nCO of the red ring was 3.23, the mlD.imUID 5, and the 
minimulll 2 i the fiVenlge number of days from the time of depol'lition 
to the H,ppe/lrance of the black spot was 4.74, the maximum 6, and 
the minimum 3 i the IlYCnlgc length of the incubu.tion period wa., 5.90 
days, the maximum 7, Imd the minimum 5. 

LAHV £ OF Tilt: SECOND BROOD 

Time oj hatch'i:ng.--The peri(',J of lULtching of eggs of the second 
brood (,fable Hi ttJld fig. 9) began on July 17 and continued through 
August 12, (L period of 
netlrl\~ f~)ur wl'eks. S

.J .300r- 8Sh: 
The nUlxill1Ul\1 hnteh I ~ 

I I" ~ 
WllS recorded Jor July ,," I \ :\ ~ 
25, when the period of 2sof-----I.:..,..:>;~//-If/-~ir+_--_+_i'++_-__i7S~ 
incubntion of 274 eggs v .....---;;;IJ1 \ 1\ /- \ r' " 
WIIS finished. . . \ I \ ' 1. 

Lengf.h oj tlte feed- 1)200 I \,' i 6S~ 
ing IJcriod.--IJJ Table ~ I V '<J 
17 the record of tho " /1 ~ 
obsornltions of the ~150 I I .fS N 
feeding period of '124 ~ V ~n ~ 
ltlrylC of the seeollcl ~ \,.f"-... nr 
brood, It., deterlllllwd ~/OOI---l--I-l+!- \ I I y 
by the stoek-jul' foed- ~ \1 'oj 

ing method, is gin'iI.
The first In.rVll (.']l- sof---I-H-+j--+I ---+I-H-Hf-l-il-Ilt---t
tered till' f ru i t J ull-
 I ---- T"''''P£RATlI.<!E 

22 and the lnsc 011 I' __ VJNst:CTACTJVJTY 
o I, 

August 11, two fmel -:;./S"--_--"Z""O_--".!:Z=.S__""JO"'--"L._-=4"--_~9'-----=.;14,~

one-huH weeks In.ter. JULY AVGV5T 


FlO. 9.-'I'imn of hatching of 2,9-16 eggs of the second brood of tbeThe avernge length of codling moth, Dover, Del., 1910 
the feedill()' period 
WfiS 24.09 I1t1}-S, the lllaximum 40, and the minimum 8.3 

TABLE 17.-Length of feeding 7)erio(/ of 1,2" tal'v;/! of the second brood of codling 
moth, stock-j(l.r method, IJovel', Del., 1919 

Length of rc~ding period in spccHi~d dnys 
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Length of the cocooning period.-The length of the cocooning period 
of 50 transforming larvre of the second brood is given in Table 18. 
The first larva recorded left the fruit August 10 and the last on 
September 1. The average cocooning period for the 50 individuals 
was 8.32 dll,Ys, the maximum 17 days, and the minimum 3 days. 

TABLE IS.-Length of cocooning 1Je,riod of 50 transforming larvm of the second 
brood of coC/Ung moth, Dover, Del., 1919 

~ 
IS·r-----~----.-~--,_----_r----_r~--_,80~ PUP./E OF THE SECOND 

BROOD/\ /\ r\ ~ 
~ ,., I' \ \ ~ 
SIO,' /' ' 70~ Time of pupation.
~ 'I " ~ Table 19 and Figure 
~ \ : ~ 10 show that pupation 
~ ~ of the second brood ~s 60~ 
~ ~ took place from Au
~ ~ gust 16 to Septem

o ~ ber 8,inclusive. Max
,/Z AVGV.5r ....£PT&o......... 1/ imlUn pupation took 

FIO.lO.-Tlme of puplltion of 51 tral1llfonning Inrvru of the second place from August 
brood of the codling moth, Dover, Del., 1910 28 to September 3, 

inclusive, the greatest number pupating on anyone day being 
seven. 

TABLE 19.-Time of pupation of 51 transforming larvm of the second brood oj 
codling moth, Dover, Del., 1919 

Date of pupa-I Num- Ii; Dn::-;;;lPn- T~~~:: If~nte of PUPil-I NUIll- Dllte of pupn- I NUIIl
tion ber of: tiOll . ber of. tion ber of tlon I' ber of 

pUPIIl r IIllPIIl , pUPIll . pUPIll 

1Aug. 16________ ~ -·;·I:~~g. 24~~-------i" Iii Aug. 29________1--- ·~e~t.-~~-~-=: --~ 
Aug. 18________ 1 Aug. 25________ : 2 ' Aug. 30________ 2 Sept. 5________ 1t 

621________ 31':..: AU~. 26.. ______1. 1 I'. Aug. 31.-------15 . 7.______ . 1Aug.Aug. 22________ 3 ! Aug. Zl________ , 3 I Sept. 2________, I 
Sept.Sept. 8________ 2 


Aug._23-------- 1 : Aug. 28________! 7 : Sept. 3________ 7 . ',rotal____ 51 


..t : ._ _.~ .~_____ 

http:BULLET.IN
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Length oj the p1tpaZ stage.-1'he length of the pupal stage of.33 
pupre of the second brood is given in Tahle 20. The first pupatIOn 
occurred August 16 lUld the last Septelllb~r 5. T1:e average l~n~th of: 
the pupal pel'iod was 12.39 days, the maXUllUlll 22, and the mllliDlUm 
5. -'1'he avcra~e length of the pupal period agrees very closely with 
that recorded for the pupre of the first brood. (Table 10.) 

TABLE 20.-Length of the pupal stage of 33 pUPil! of the second brood of the codling 
moth, Dover, Del., 1919 

MOTHS OF THE SECOND BROOD 

Time oj emergence.-The time of emergence of moths of the second 
brood reared from insectary-bred material is presented in Table 21 
and Figure 11. The first moth of this brood issued on August 22 
and the last on September 24, a period of appro:x-imately one month. 
.Maximum emergence occurred Augu"Jt 27 when 12 moths issued. 

TABLE 21.-Timo of emergence of 66 moths of the second brood of the codling moth 
from material reared at the 'insectary, Dover, Del., 1919 

~~~t~r '~-:-O~~I=- --;::r~e~n:r.1 Num· Date of emer ber ofDate or etIlcr·; gence Num

gcnce lIIoths mothsgonce 1~I~tg~ '. _~~: ..__ I_~~:~~_ 
Aug. 22________ 3 Aug. 28._______ , 2 Sept. 6________ i 21 Sept.1L_______ 1
Aug. 23________ 4 Aug. ~'Il ________1 6 Sept. 10________1 1 I Sept. 18________ 1
Aug. 24 ________ • 1 J~ug. 3~--------j 1, Sept. 13_~ ______! 4 '. Sept. 24________ 1
Aug. 25________ 8 Sept. _________ , 11 Sept. 1·1..______ 5 I r--Aug•.20_______ _ 1 Sept. 4________1 2 I Sept.15________' 1 I TotOL ___, 66Aug. 21_______ _ 12' Sept. 5________ ; 2 I Sept. 16________ 1 ; j 

LIFE CYCLE OF THE St~COND GENERATION 

Life cycle, stoc7e-jar jeeding method.-;-In Table 22 are given the 
stlllllnarized data showing the average length of each period in the 
lift' cycle of the coelling moth, as dCl'l,-ecl front observations of 33 indio 
,-icluals of the seeoncl genera tiOll roared hy the stock-j ar method. 
The flY(,l'ltge length of the Yal'iotls periods in days is as follows: In
('t1 bation, 5.48; lIUTal-feeding, 20.7:3; cocooning, 8.39; pupal, 12.09 j 
unci life cyelP, 46.69. 



22 TECHNICAL BULLETIN 42, U. S. DEPT. OF AGRICULTURE 

TABLE 22.-Life cycle oJ sa individuals of the second generation of codling moth, 
as observed by rearing, slock-jar feeding method, Dover, Del., 1919 

... - - ~ -"- -.~--

Num.' Pupal perIod 1 Lifo cycle Ll1r~~lr[~ddin!: ICocooning period i 

de:~~ft:n ~~~tI6~t~~;1 A,·er· iMlI.d.ll'l'til\i-r\~.er'·l'v~UX1' MIni. A"~r. :~Ill;;.i.iM;~i~ll· A\'~r.j~~n~:i.IMIni.
nge ,mum ~ mum f nge mum mum; age ,mUlll' Ulllnl ngo ~ mum mum 

.-~-. - :. j.. __,,!__:.. t_ ..._.J____:__ i ____ ;____ _ 

Days Days! Days! Dav.1 Dav.1 Days Davs Days I Davs Duy., I Days Days Dav. 
July 10.___ I 0 1\1.00 I III III! 0.00 fi 6 l 12.00 I 12, J2 I 43.{)O! 43 43 
July 21.... 1 5 20.{)O 20 20 a.oo 3 3119.00 111 I III 47.00 I 47 47 
July 2:1.... a 5 HUI7 21 1\1 U.3;1 12 ,. I I I. 07 20 3 j45. 07 56 34 
Jul)'24____ 10 5 2U.HO I 2\1 17 0.70 I 16 5 10.30 JoI 5 45.S0 52 38 
July 25.... 3 5 24.00 25 2.1 7.aa 10 5)' 11.00 I 13 \I 47.33 40 46 
July 211.... 5 5 2:1.00 ao IS 7. bO 13 5 12.80 16 I 10 4B.1IO 52 H 
July 27.... I 5 2:1.00 23 2:1 Il.oo I 9 \l 12.00 I 12, 12 411.00 1 40 40 
July 28.... a I' 2U.UO 1 21 111 ! 7.00 I 81 (\ •11.117 14: II 1401.l171 .10 43 
July 211.-.. 2 ';, IS.1IO 10 18! 11.110' 11 7 ',la.50 14 'I 13 148.00 51 45 
Julr:lO.... a 7 18.3a 21 10! It 00 f 17 3 15.67 22! 12 110.00' 56 46 g I 

1
AU .l .. ,, __1 --"-' ~~~I~'__"' .--2..1 12.00 1~!~I~L~':'~ 

'~~~~,::e 33j 20.73 ao! 8.30 i 17 3112•00 I 221 3140.69! 5015.48 10 34 
-.~""-.-~---
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FIG. II.-Tlme of cmcrge·nce of 33 moths of the second brood of thc codling moth, Dovcr, Del., 1019 

A comparison of Table 22 with Table 15 shows the average life 
cycle of the second brood of the codling moth to be slightly less than 
one day longer than that of the first brood. 

THE THIRD GENERATION 

EGGS OF THE THIRD BROOD 

Time of deposition.-Table 23 shows the number of eggs deposited 
by moths of the second brood. As shown in Figure 12 and Table 23 
the first eggs were deposited August 25, the last September 24, and 
the maximum, 195, August 31. . 

Length of inc'ubation.-A record of the observations of the develop
ment and incubation p~riod of the eggs of the third brood is found 
in Table 23. The average number of days from the time of deposi
tion to the appearance of the red ring was 5.03, the maximum 7, 
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and the minimum 3 j the average number of days from the titne of 
deposition to the appearu,uce of the black spot was G.25,the maxi
mum 7, and the Ininimum 5 j the average length of the incubation 
period was 7 .G6, the mamnlll1l 11, and the minimum 6. 

TABLE 23.-1"im6 of deposition, length of incubation, and time of hatching of 639 
eggs of the th'ird brood of codling moth, Dover, Del., 1919 

I .... ..~~aL~.-=-~==---'yp~I~l\r~~~_o~3=_ 
Obscrvation No, I~rl~I~~~r : i, I Black I tioo 

Dopos- I RodrlOg! spot Untched ~ed B1nck perlod
I lted !"ppearc(1 appeared ' [log Sllot 
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200 
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FIG. .12.-~'lme of deposition of 039 eggs of the third brood of the codling moth, Dover, Del., 1919 

LAllV.!E OF Tl'l'.E THIRD B.ROOD 

Time of hatching.-Tbe time of hatching of eggs of the third brood 
(Table 23 and .fig. 13) hegan September 4 and ended October 1, 
the maximwn hatch ocellrrillg September 7, just one week from the 
date of maximum deposition and approximately two weeks after the 
deposition of thefil'st eggR of the third brood. A number of the 
eggs failed to develop. 
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Length of the feeding periotl.-The lengtb of the feeding period of 
larvreof the thu·a brood was established by means of the stock-jar 
feeding method. The observations of the feeding period of 15 larvre 
are J'eeorded in Table 24. Of the 15 larvle, 7 entered the fruit Sep
tember 5, and 8 September 9. The average length of the feeding ;, 
period was 25.07 days, the maximum 32 days, and the miniml)ln 15 
days. 

TABLE 24.-Length of feeding period of 15 la.rval of the third brood of codling moth, 
stock-jar feeding method, Dover, Del., 1919 

,Lengthof feeding period in spe-I 
' Number' cltled days

l Date of entering fruit ' of Indi· '___..,--__,__-,-_ 
\ .-iduals I I I I I 
1," , " ___ 15 I~\ 28 l~'--==-!
I~:e~: g======::::::::::: ~ ---2--1---3--i---~-)---~--l---a--1
I TotaL _____________ --I-5-1-2-!-3-1-4-r-ai -13

The length of the feeding period of 4181arvre of the second and third 
broods, reared from lllOths which transfonned from larvre collected 
from banded trees, is given in Table 25. Because of the fact that the 
second and third broods overlap in the field it was not possible to 
determine positively to which brood theabovelarvre actually belonged, 
and for this reaSOll they are recOl"ded together in one table. The 
first of these larvre entered the fruit July 17, the last August 18. 
The average length of the feeding period was 21.92 days, the maximum 
49 days, tmd the minimum 13 days. 

TABLE 25.-Length of feeding period of 418 larVal of the second and third broods 
of the codling moth, band-record material, Dover, Del., 1919 

--- :Nu~~f--
Length of feeding period in specified days 


Date of I ber I' 


entering'l O~\~l- -I' ----J I ,- - '-I! I I I I I III 1 I !rruit! ~ , It' f 

j "ldu-,13 H 15 16 17 18 19120 21 22 23 24 25 26 f!27 28 29 30 31)323334:37383940,4147049 


als 1,' , I I I t I I i 
-,-:--·,-----,--I-I-'--,---i-I---,-n-n-I-i--rr 
lul~.lI--. 1, ___________ 7: 4,___ 1 _________ 1 ___ ,____________ 112----,1----1--------,--
IUlY.lS__ ,: 6 ____ I ___ 1 ___ ,___ :, 2,___:1___ '___ 1 ___ , 1 ___1, 1 ___ --- ___1___ 1,_.1__ ', __ 1__ 1__ ' __ ', __ '__ 1,, __ ', __ 
July 20__ 1 .10,__ ___ 1 .I 2'___ 1 ___I 1 ___ ---1---:---1 1,--- 1 ___ --- 2'__ '__ :__1__ --1----,--,--,-
luly 21..: 45 I, 3, 3 9 i 3 6 2 2 ___ ___ 1 ___1 1: ___ 1___ 1 1 L_L:__ l __ 2' L ___ 1 
luly 22__ ' 34-_' 2 2 2 4 21 4 3 3. ________ • I, 21 3; 1 1 Ii---,--Il--l-_ 1'---- --I L_ 
July 23__ 36 ____ -' 2 9 I 10 5'___ ___ L __ , L __ : 1;___!______ ---,---f 2 I' Ii-- 1/--.----,--- 
luly 24__ 26 __ , 3.._ 3 4 3, 4 ___ 1I 5 1 ___ , 1', __,_1', ___ 1___ ____________ ' 1 _____ ,, __ Ii____ ,____ ,__ 
July 25__ 34._ 3 --- 6 3 l' l' 41 3 2 6 ___ , 2 ---, 2

1'___ --- ___ ,___ 1_-' __ ,_-','____ _____ 1;__ ,__1' 

July 26__ 35,__ ___ 1 11 1 ___ , 21 5; 4 4 1 6,.1. 21___ 1___ 4i 1 1 __ '__ 1______ '_-'__ ,____ 
lui): 27__ 33 __ ___ ___ 1 2---:---1 5i 4 9 2 2; 2:-__ j L __ , 1 3:---:------1 11--!---- __ :____ 
luh 28__ 5 -- --- --- ------ --- ___ '___1'__ '___ ------',------1--- 4 --- 1,___ ,__ --',--'--:--1--'--',-- --,--July 29__, 21__ ___ ___ ___ 2. 1 I', 3.__ L_", 1.__ : 4 2 ___ 2 ---I L-,--'--i--I-- -- --,--i----
July 30__ ' 30'__ ___ ___ 1 2 3. 5 2 ___ 1 1 4 11__ .1 11 1 3 ___ 3 --I 1 __ ,__ '__ 1--i--:-"\"

~11!~ j~,l~~~! ~~~:-~~~)!:;J~~:-l ~~H~~~J~i'l~l ;;: -~'.;~;:,j~,~~I~~l~1i11l~:~~·~ 
1~~!!~1 4:!;~:~~ =~::~ =~;-~'=~~II'-:!14: -:! :~~-:!-:~:=~~ :~;II=~~:~~II=~~ :~;'~:~~;~II'~~!~'~;~:~

I :' ';" I i ~ i t i j I ! r : 



LIFE HISTORY OF THE CODLING MOTH IN DELAWARE 25 

CODLING-MOTH BAND STUDIES OF 1919 

.' As previously stated, the collecting of codling-moth larval from 
banded trees serves as a basis for comparison of the larvre living under 
field conditions with those reared under laboratory conditions. For 
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F/Q. 13.-Time o! hatching o! 639 eggs o! the third brood o! codling moth, Dover, Del.,1919 
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FIG. 14.-Number o! lan're o! tbe codling motb collected from banded trees,Dover, Del., 1919 

this reason a number ·of trees were banded early in the season and the 
Iarvre were collected from beneath these bands every few days. In 
1.919, as sho,\'11 ill Table 26 and Figure 14, the first larvre were col
lected from banded trees June 19 and the last September 13. During 

66028-28--4 
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this period 5,559 larval were obtained, tho lnaximum number collected 
at anyone time being 851 on July 8. During the season of 1919, 
1,050 motus, or 18.89 per cent of the total number of larval collected, 
issued from the band material. The percentage of moths emerging 
from each collection is shown graphically in Fi~ure 15. No moths 
elnerged in }919 from the band-collected matel'lal after August 12. 
In the following spring 723 moths, or 13.01 per cent of the total nUlll
bel' of larvae collected, issued from the band material. The re
mainder of the larval, 68.1 per cent, failed to reach the adult stage. 

~~o'r-----r----'r----.-----.----~____~ 
~ 
~ A

D~ '"Ot-1'--tI----t---f---t---t----I 

~ (
~40rr--~--_r--_+--~r---+_--~ 
~ ---- TEMPERATI/_~ h~ M. - /NSECTACT/y/TV 

~20'H---~--~--~\~---r__-+__~. 

~ vV'-A~.~ 

~ ~6 6 261\ ..,.<:01NE"
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1'10. 15.-Percentnge of codling moths emerging on different dates from 
band·collected material, Do\·er. Del., 1919 

TABLE 26.-Band-l'ccol'd data of 5,559 larva) of codling moth collected at Dover, 
. Del., 1919 

----------.......--~------_._..------..,-----;-- 
'I'otul i Totnl I' b N N bNwnber number I number Num er umber urn er-IDllte of collection, 1919 90llc~. oflnrvre of moths. of moths' of moths of moths of <l~l.'d 

tlOn No. collected emcrg. I emerg. . emerg· emerg· Indlud· 
lng, 1919 ! ing, 1920 Img, 1919 lng. 1920 uals 

June lL....................J--l----8- --- 41---1- pe~8~~ pe~2~~ JDer ~~~io 

June 21. ______ ............. _. __ ,. 2 20 12: 0 60.00 .00 40.00 


i~~: ~~::::::::::::::::::~::::: ! ~ ~~ I & ~U~ 2:~ ~Ug
June 27__ ..··_··.··._ ..........1 5 83 31' 6 37.35 7.23 55.42 

June 30 ______....... -"-""_ 6 182 59: 7 32.42 3.85 63.73 

J. Illy 3__ ._. __ ..... ___________1 7 228 79 1 12 34.65 5.26 eo.O\} 
JlIl~' 5. __• ____ . __ ... _...._.... 8 477 100. 18 20.96 3. 77 7~.27 
July 8_____....._•. ___ ._...... 9 1 85_,1 224· 60 26.32 7.05 66.63 
July 10•. __ •__ • ___.........____ 10 41 98 44 23.50 10.55 65.951July .12_______ • __ ...... --...... , I I 397 J02 50 25.69 12.59 fll.72 
July 14 _______ • ____ .... _____ ••• : 12 389 70 54 17.99 13.88 68.13 
July 17. __ ..__ ............ __ 13 523 34 51 6.50 9.75 83.75 
July 20. ___...___ -. . ____ .. _. J4 407 44 76 10.81 18.67 70.52 
July 22. ____....__ 15 2i4 21 42 7.66 15.33 77.01 
July 25________..__ .........__ . 1 10 177 25 2·' 14.12 13.56 72.32 
July 28___...____..... _••• ____ •. 17 1771 17 15 9.60 8.47 81.93 
July 31 ______.. ________ ...__ ... 1 Jg 191 18 ~~ 1~:~~~g:~~ ~:: 

~~~: t::::::::::::::::::::J ~? f~i ' 18 ~~ lU~ ~~: ~~ gg:~?
Aug. 9 _________ • _____ •____ .... 1 22 55 6 22 10.91 40.00 49.09 
Aug. 12 _______ •_________ •• __ •• __ 1 23 56 4 26 7.14 46.43 46.43 
Aug. H. ..._________ ......._____ 24 18 0 6 .00 33.33 66.67 
Aug. In. __......__________ •• ___ .\ 25 18 0 3 .00 16.67 83.33 
Aug. JO -.________ •_______ .. __.. 26 21 0 7 .00 33.33 66.67 
Aug. 21 " ..----••----.. ________ 27 9 ; 0 4 .00 44.44 55.66 
AUJ(. 25 ----.......... _..... __ ._ 28 16 . 0 5 .00 31. 25 68. 75 
AUg.30· .. ····---· .. • .. ··--· .. · '· 29 6 0 1 .00 16.67 83.33
Sept. 2. __•••• ___ .......____ ... 30 58' 0 17 .00 29.31 iO.6\}
Sept. 5. ____ ._ ... _.....____ ._.. 31 46 0 12 .00 26.09 73.91 
Sept. 8. __ ._ ....______ • __ ... __ 32 13 0 1 .00 7.69 92.31 
Sept . .ll.....____ ...... __ ........ lj 33 24 : 0 4 .00 lfl.67 83.33
Sept. 13___ .- __ • __ ...... __ •• ____ 34 3 . 0 3 .00 100.00 .00 

Totnl or n\·eruge. _________ ==== 5;55iJ ~i-m 18. 89 13. OJ ~ 
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SEASONAL-HlSTOHY STUDIES OF 1920 

During the season of 1920 the life-history studies of the codling 
moth were continued and carried out in much the same manner as 
in the year previous. 

PUPrE OF THE SPRING BROOD 

Time oj pupation.-The daily observations of the time of pupation 
of 531 overwintering larvre are tabulated in Table 27 and illustrated 
in Figure 16. The first pupation occurred April 12 and the last took 
place June 22, the maximum being reached May 23. The period of 
greatest pupation was :May 20 to June 3, inclusive, somewhat later 
than the period of maximum pupation for 1919 as shown by Table 1 
and Figure 1. The first pupa of the season, however, was observed 
April 5, having transformed from a larva collected in the field and 
brought into the insectary April 3. 
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FIG. 10.-Time of pupation or 531 overw;ntering Jarvro or codling moth, Dover, Del., 1919 

TABLE 27.--Time of pupation of 531 overwintering laTv;e of codling moth, Dover, 
Del., 1920 

£~~~i~~ ! ~~l'-i--;---~-p-~--~'-'~-e-ti°-O~-"- 'I--i~i r- :U;~;i~~ It~~i I :ug~~i~~ t~i 
__ ~,__, ,'________ ~~_,I--,~_- pupm 

----- : I 
Apr. 12_.______ ' 1 IIIIny 4________1 	 1 May 23_______ .1 28' June 8________ 7 

4 May 24________ , June 9________ 1 
~~~: 1~::::::::! ~ '1 ~j~f, ~::::::::! 	 8 May 25_. _____ -' ~l June 10._______ 2 
Apr. lL______ 3 May 8________ ' 2 1I1ay 26-. _____ .1 19 Jnne lL_______ 4
Apr. 21 ________ : 4 ,May 9________ 19 June 12________ 1'n--------l 17 June 13________ 2Apr. 22._______ , 8 I j\Iay 10________1 3S MayMay 28________ 

Apr. 23________ ]7!. May 1L_____ _ 9 May 29•• _____ _ 1 June 15________ 1 

Apr. 2L______ 4 . 1I1ay 12_______ _ 110! MayMay 30.-------;3L._____ ~I June 17________ 1 
Apr. 2L______ 13 :May 1L_____ _ 18 • June 19________ 1_ 
Apr•.26..______ 8 : May 10.____ •__ o June L-______ i 24; June 20___.____ 1 
Apr. 28________ 8 I 1\fa~' 17--------1 221 June 2L_______ 1 
Apr. 29________ 10 May 18_. _____ _ 15 ,: i:i:i~ ~::::::::\ 20, 
Apr, 30________ 13 May 19________ 1: 	 31 June 22--------)--1 
:May L.______ 5 May 20_______ .1 8' TotaL ___ 531 
May 2________ 5 . May 21______ ._, 10 June 0________1 0 

19 ~:i:i: k:::::j 1 
Mpy 3..•______ 8 May 22________; 

20 ;1 June L------i 51 I 
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Length oj the pupal stage.-The length of the pupal stage of pupre 
of the spring brood was computed from observations made on 416 
individuals and recorded in Table 28. The pupal stage steadily 
decreased in length as the season advanced. The average pupal 
period was 22.42 days, the ma~imum 49 days, and the minimum 
8 days. 

TABLE 28.-Length of the pupal stage of 1,.16 pupre of the spring brood of codling 
moth, Douer, Del., 1920 

~----~--~--------------------------------------------
Num. Length of tho pupal stngein specifiod days 


Dute of ber of 


pupation ! ludl· " I I I I II f I I I I I 

·i:: it: '''''; ~ ~ :;::'1::, ';:1:;1;: ,=': ~ ~i'="~'~~ ~f=I~ ;:; :I:~ ':~ ~:i~~~~~ 
Apr. 10.__ 2 _______ :___ !______1___,_._ --_ - __ -_ --.1-- -- -- --'-- _____ --.1___ :_____ 1 11 ________ 

Apr. 21.._ 3 -- -- ---i---I--- --T-- --- --- --- -- ---1-- -- -- -+- -- --- --- ---1-- 1 21._ -- -- --- 

i~, ~L~~ :i ~~ i~ri~;!~j~ ~~;r:~; ;j~ ~~~ ~;; ;~ ~~~ ~l j~ ;~ ;;I;~ ;~ -:~ ~rIi: ~:- ~ti~i '~ ;~ ~~ ~ 

.May 2___ 5 -- -- ---1--- --- --- --- --- --- --- -- --_1__ -- -- -- -- 1 4 --- --- -- --- --+_ -- -- ____ 

Il!;~ !~~;~ ;~~ij~~ ;~; ~~~ ;;;;/ ~,~ ~;~ ,; ~j~!:- ,:!'~ ~~ 1: 1_ ~'; ~'; ;j~ l~ ;~~ ~'iill ~~ ;; ~~ ~; 
.May 15___ 3 -- -- --'1--- --- ---1--- --- --- 2 --- -- -T- --1-- -- --- --- --- -- --- --- -- -- -- -- -
~f:~ l~::: : :::: ::: ::: ::: ::: ::: ::: -i- ~ 

1 

~ ::::: :X: ~_ :: :: ::: ::: ::: :: ::: ::: :: :: :: :: :: 
1 1 •. -- --1-- -T- -- --- ._- --- -- --- --- -- -- -- -- -.M.ay 18___ 74. -- ---- ___1'_"'" ._.,._.--- --- -_. 2 5 .- _ -- ._1 ___________________________________.May 19___ -- --- --- --- --- 1 1

l\!IlY 20___ 12 ______ • _______________ 0 3 ___ ••.. ________ •______ • _. __________••. _.•__ _ 

May 21.__ S .-.- _.- --.'-_. --- .-.._. 3 4 .- ...11 -- -- -- -- _. --- --. '_'1'___ .- --- _..- -- .- _.l\Iny 22.__ 17 ._ •• __ . __ • __ • _.•1... 2 13 2 . ____ •_____________ • __ • ____ • _____ • _. ___ • ____ 

1 ~m ~~~~ ~ ~; i: j~~~ ~~~ :~:)1~ l~ :~:,:i:~; :~: ~~ ~~I~~ ~~ ~~ ~~ J~~~ ~~~.~~ ~~~ ~~~ ~~ ~~ ~~ ~~ ~~ 

.May 27___ 15 -- .. -.. --- .--,,,, 11 1--- --..-. -. ···.--1-+- -- -. -. --- --- --- -- --'1--' --j-- -- ---
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TotaL._ 416 1 i3 14143 1-17 ;50 120 38 -11 21 8 10 I-I ;7 14 :313171" 11 13 0 12 17 4 3 1 1 1 

MOTHS OF THE SPRING BROOD 

Time of emergence.-The time of emergence of 1,620 moths of the 
spring brood is recorded in Table 29. This table shows that the first 
emergence took place on May 23, the last on July 9, and the maxi
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mum on June 13. However, empty IHpal cases signifying the 
presence of moths were found in the fiel on tree trunks prior to the 
earliest date named above, one empty case being found May 20 and 
another :May 22. Also three moths were found :fiying about the 
insectary May 16. The daily rate of emergence is shown in Figure 17 
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.FIG. 17.-Tlme oC emergence oC 1,620 moths oC the spring brood oC the 
coJling moth, Dover, Del., 1020 

T ABLEI29.-Time of emergence of 1,620 moths of the spring brood of codling moth, 

Dover, Del., 1920 


SUllll Dnte or omcr- I t~l~i :1 Dalo oC Clller· Dllte oC cmer· NUIll' II Dnte oC cmer'l Num·bar of geuet) her oC I genre ber orgcnl-Q 'moths gcncc moths moths , moths 
-~-------;··-~·,.·--i --- .......---.-----

},(ay 23••••.••• , June .1._•• _... 5 June 10••_••••• , 100, Juno 28•••••••• : 5 
May 2-1.•.••••• 1 JJuUnn~ ~._••-_._ •.•..••• , ·W Juue 1i•.•• _•• _ 85 I June 29_••••••• , 5 
May 25._••••••; ~ v ·10 Juno 1S•••••••_' 22 1! Juno 30•. _••••• : 5 
May 26•••.••••. , Juno 7_.____ .• 66 Junc 19••_••••_ 21 I July I........! 2
r 
Mny27•••••••", June S••__•••• 63 June 20........ 20 'I July 4._._. __ .~ 1 
Mny 28••••.••• ' Juno 0._._._.. 45 ,June 2L__.___ 18 'I July 5•.___ ._.! 1 
May 2'L••.••• JUlie 10.__ . ___ . 56 June 22____•. __ 21 i, July 6•••••...: 1 
Mny 30_._••••_ Juno 11__._•••_ 102 June 23•.•_. __• 17 '( July 7•••••..• ' .1 
May 31.___._._, Juno 12.•••_••_ 124 June 24.__• __••: 9 11 July g--__ ••••l ;! 
June 1__•••_. June 13••.•_... 133 June 25........ 6 'I ,---
TIlDe 2_._••___ Juno H........ 132 June 2f>••••••• _ 17 i Totul. .•_' 1,620
June 3__• __._.: Juno J~___ =~~.: __~~~ Juno 2i•••_.... 4 L_~_~_~ ~._~~ ____ 

Oviposition by moths oj the spring bl'ood.-The oyiposition records of 
731 moths of the spring brood, confined in 47 cages with 751 male 
moths, arc given in Table. 30. The summarized figures show that 
the average number of cluys before oviposition was 3.23, the ma}..imulU 
7, fmel. the minimum 1 i the !n-m'age number of days of oviposition 
wus 8.42 i the maxinllull 21, and the minimum 2; the n,Ycruge num~ber 
of days from date of emergence to lust oviposition was 10.G5, the 
l1lnxilUutn 23, und the minimulll 5, 
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TABLE 30.-0!'£pollitiol! by 7S1 moths of the spring brood of codling moth in rearing 
cages, Dover, Del., 1920 

Ullte Or- ~l1mbcr of tlnrs

'rotlll ---~-----
~11I1l .. nUm I 

laIr or I b~r oi : From i From 
moths EHwr.. t'fa;sFirst Last BI'for~ !lrst I el11cr· 

0\';(l05!' o~iposl· depos o\:ipo· , to Inst . gCIIC~
lion lion itc,t sitloll : 0\'11 10' to !ast

~l.·n(·c 

: ," o\·apoi SltIOU r .iUon 

1., .. 2 l\ltl)· 2fi JUIl(\ 1 JUl1l\ 2 I Ii ,
J!J 2 ~lny!,!'i .. _do ~~ JlIIH.' h 5j fi S I!! 
III U' :\ln~ !!ti •• ,<10 JUl1t' -; 75" ~ 10m", 

11 ).1 , ~IIIY 211 tlo .Ium' III 'is a 10 .12 
J.I II ' ~lny;m JIIIW 2 ~ •. do IIN:I II 11 
III 2ft )Iny ~n JtllW :1 JUI,e !!~) !!UJ a ~l 2:1 
III 17 JUI1I,' I JUIW ~ JUIW 15 IiO' n H
2:1 H : ... du_.. JUIh' ti JUIl~ I:t i l:H [, S 12 
Ii 17' June !! ~ .. tlo JUUIJ Ill: III. 4 II J.I 
17 20 ' ... tlo •.. du... JonI<' 15 It>O,1 10 1:1 
IS In i Jurll1:1 dow. _ J lUll' I-l I fir. :1 IJ II 

10' tlo June" JUllt' 10 228 5 \l 1:1 
10 i JUII\.\ :;' JUlll\ 10 Jultr 15 ' 22:1:1 Ii 10 

:17 lU I Juue ti JU1\t\ .'" JlII1l' 1-1 Ihl 2 , R
:17 l:l j JI1I11,' j'! Jum' 10 JUl1tk I~ 11)5:1 11 II
:W 1:J i.~ .do_ w, Junc· 11 Jurw 151I 

U:!.. 5 8 
III 1:1 I JUlle Ii June IU . JUlll' :!:I ! aas f!! 14 15
I. III ,.•. do .••. : JUlle II JulU' lfi 11m 1:1 Ii S 
I!! 12 I JUIl!' O· JUlle I:J •••do...., li! 4 4 ila ~ ; .. - ..d()~".~f JUJll' 12 June 15, "·1':1 ·i 0 
12 c lU I JUIIl' 10 ~ JUlle J.I JUlle 2:1 , l:in: 4 10 1:1 
IS' 
~~) n,j'l~~~'liT::~:~:::: 1~;~~ ~~ I;~ i ~ I ~ 1~I
If) 15 i.-.do..... ' JUIW fa JUI1(.' 22 2:l5 I 10 II 
~~) tl "...dO.......do.... JUlie Ii 
14 1:1 JUlie 12 ...... <10.,,_ .. J!we 2·'; ~g~ I OJ l~ l~ 
17. 15,...<10.......<10 •••• JUlll' 21 I 5:11 ! Il II 

40 ! a 5:~ hil~;~i:I·' j::::i.:~ j::::~~;! 231 I 8 R 
10 ~ .. ~ .. do .. _ ... JUUl\ 16 JUIIt' 22 i 
IS i~. .,do" ... ~f JUIll' IfJ June 28) :):~:I! 2 I~ I~ 
10 'oo.do .... JUlie III JUliO 21 I ;I~g , ~ ~ 12 2!l ~ JUI10 H June 17 Juno 22 t 


I~ 17 !...tlo .... ! JUIIIl 10 June 29 I 124 J.I I;;

20 241......dO_ .. _~ ~.,.do~,._ .. June 27 262 12 13
lUi 15 June 15 June 17 June 2-1 224 2 n 9I. 4.'i.1 I II 11 
III :~ C::~:::: i::::~ :~ .:~IN~:~. 3M 2 10 11 
15 IS 1JUlie IG JlIlIl\ 18 JUliO .2. ! 71 2 10 11 
10 lU l,.~ .. d{).~~. JUIle 21 June!H :12 [) 4 8 
III IH !~_ do ... ~t JUllt.! IS June 27 ! 1"0 1 2 10 11 
!!1 25 i June 17 ; JUlie 21 .Juut' 2S . 202 8 11 
1:1 10 i.~ do . "I JUBe!H Jum,\:!j l IiO i i ·1 10 

4.............. , 10 fllllO IS }JIIlle "'1 Jul" I' 12S : ........ :........ ;....... . 
, tUlle 1D '} ., ,J 

45_ ...............,...__ , 19 1 li~~~ ~ l}~tl:::: ~-G' ~tl:;'\~ 2: i46........... . 47 Ifi :11 :3,7 I:""'" ,'"

• JUlw!!a I ta. > I 

JUlle ~I '} I• 7..... 29 10 ; 10 JIIII(, 25 I JUIlO 2R ...dO ... :.· 13 1' ....... '........ . 
! JUIW 20 1 i l t 

-.---.--' r-::-::-.--j----
Totlll • 1,482 i 7511 7:11 ......... .1...................1 8,0:11 1........1......_.:....... . 

Average· ..··_..·i..·..···;....·.. ·..···..·..1.............. ,. ·....·.. ·1 3.23 . 8.42 1O.6~


1 

lV!lmber of eyys perfemaZe moth.-The 731 moths of tho spring br,ood 
depositod 8,031 ogg::;, Ol" au Ilvorage of 10.99 per mot!1, which IS a 
slightly lowor lW(,l'Ilge th!Ul that for tho COITospondmg brood of 
moths in 1919. 

Length of life of moths.-As the dcacLlnoths woro 1'01ll0ved from the 
oviposition cages their length of life was roeorded. Tablo 31 gives 
the length of lifo of 1,345 moths -690 males and G55 fel.nn.les. The 
!1vomge longth of lifo of tho male moths ,,-as 8.33 clays, tho maximum 
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24, and tho minimulU 1 day; while the averago length of life of the 
fOlUulo moths wus 8.75 duys, the muxilllwn 24, and the minimum 1. 

TABLE 31.-Length of life of 690 male and 655 female moths of the spring brood of 
codling '//loth in C(J1Jtiuity, Dover, Del., 19i!O 

NlllU· N"um·NUIII' Num·~UII1" Knill' b,'r <If her of ber of ber of 

Len~th of nre nmla femnle
b~r of berof L,'I1I;th of life Length of life nmlo !I,.!llmlc

male rcmn.lc moths, mothslIIoths mothsmoths mothS 

DaV&
DIIV,' 

5 I 
Dav. 

... 73 60 III .••••••.•.• q 110. • "'. ~ • AM"'1.. ... i I52 47 ~'1L I 
.~ ~~~ ~ 12 G II.. .. ~ ... " ... oI 

:1 2S 25 12 -.. ~ ... ~ .. "' .. 33 !W 2L 
I, 236 22 ..... ~*-. ~ .. --~1

4 5:\ 47 13 ..•••• -_. 
~ 

z.~ 23 .............. _.. _____1 3 3 

71 6:1 1,1.. ••••.•• :::: 2:1 35

6 2-1 ~ .... __ ...... _.. __ .. : 4 ' 4 
fil 112 15•••••. 15 15r. 4 4 .--,- 16....... :::::::
7 77 tH TotllL •• _ 6\10 . 65~

74 17 .. _ ~ ....... ~.,,,, ..... _ i 7 

U O!! tiO
H 57 

IS ........ __ ••_. 2 3 


THE nRST GENERATION 

EGGS Ot' THE FlUST nROOD 

Time oj egg drpositiOIL.-Table ~2 and Figure 18 show thn,t the 
first eggs of the liJ'st bJ'ood were deposited June 1 and the lust July 
3, a period of slighlly 1200'.------.----~---.-----,
OYl'r oue mont-h, 'rhe ---- TJ!!MPERATVR~ as!!! 
height of the ciPposition --- INs«rACTIV/TY ,. ~ 
period e:dell(\ed from f, I "'\,, §
June 8 to ,June 25, iu- /000 • I \ 7S~ 
elusive, the maximum 1\ 'VV '" 1\ f \ i" ~ 
beingreilchedonJune16 I I I ,\111 V \IJ 
when 1,082 eggs were de- : \ I \ I .. 1\ 
posited, This da.te was ~ 800 I ,. I ",s~ 
appl'Oximuteiy the mic\(Ue ~ \ 1 '" ~ 
of the o\'iposition period. ~/ ~ 
l{('[ereIlt'e to Tn,ble G will ~ J '" 
show thnL the first eggs ~ 6001f-----+-1~I___'I-4-----+----ISS~ 
wen' depositod netLriy 11 ~ ~ 
weekearlieriu1919thnll ~ \ ~ 
in 1920. ~ ~oo \

Length oj incllbation.~ 
The length of the embr.r

ologienJ drn~iopnl('ll t und 

illeubntion period of eggs 200 \ \ 


of the first brood is gi\'en 
 ,C!
in 'rllbie 32. ThesE'datu 11\ 

Llllty be s u 111 mlu'ized as \Ln.1'UI.llJ IllJ1.1IlIlJlIUill II
o'UtW,l 11.1II II Ii ".L'U1I.Llilll~Jl''''I!IU.W.j.J
follows: The a\-eI'llge 10 20 3€ 10, 


Lllunber of dnTs from dute >./dN£ vVLY 

FIG. IS,-Timn of deposition of •• 5;2 eggs of the first brood ofof depositioli to !Lppellr tile codling moth, Dover, Del •• 1910 

a11ee of the red ring was 
4,42, the maximum 7, and the minimum 3; the average number 
of days from dnJe of deposition to n,ppearttIlCe of the bluck spot wus 
6.19, the muximum 8, !Lnd the minimum 4; while the uyerage length 
of illcubn tion jwriod wus 7.41 dnys, the ma."{imuLll 10, and the mini
mum 5. 
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TABLE 32.-Timc oj deposition, leTlfllh oj illcubation, and time oj hatchiny oj 7,582 
elms oj lhe first. brood oj codl'illY 'IIIolh, Dover, Del., 1920 

Dnto 
NumiJer • ~~'r' Incu. 

f D It Hed ritw.. Black H d 1DI k bution 
OlJsormtiun 

o eggs . e~ds • nppeured 	 a(l~~7.~ed' llutched ri~g SI~oCt' period 

.--. _. 	 '}Jau, I" }Javs . Daus
L ......_................... 84 June JUliO 4 JUliO S Juno 10 3 7 U 

2..................... ...... 105 June JUI10 5 JUliO U June II 3 7 0 

3..._................... __ .. 50 Juno 3 JUI1Il 10 June 11 June 13 7 8 10 


t::::::::::::::::::::::::: 18~ ~~~~ 	 ~ 'jiiiiO'ij"jlliiO'i!i' -jiiii';'j.j' "'5'-''1'''0'''' ""s--
6 __ ...."., ................. OS JU110 7 June 12 Juno 14 JlIne 15 5 I, 8 

' ...-- .................. --. 110 June S .--do____ •• __do •• __••__do..... 4 j Ii 7 


t::::.:::::::::::::::::::: 1~~ i~::~ Ig i~::~:~' i~::~:g i::::~ l~ ~ i ~ ~ 
10.......__• __ .. ___• ....... 265 JUl1e 11 JUliO 16 June 17 Juno 18 5 i tl , 

.JJ •••• __ ............... <>... 56tl Juno 12 ...do ••• _. _•• do ........do.____ 4 I 5 6 

12..................... ""__ 3&1 June 13 Juno I, June 10 ' JUlie 20 4 i 6 7 

13.......................... 001 Juno 1·\ June 18 Juno 20 JUDe 2'2 4 6 8 

H.......................... 700 JUDe 15 JUliO 10 JUliO 21 June 23 4 Ii 8 

16. ___ .._"'_ .... _____ ~" .... _." ..... _ 1,082 June 16 June 21, June 231 JUDe 24 5 7 8 
Hl______ .. __ ..... _.......... _ ... ~ .... _. 633 Juue 17 June 2a Juno 24 Juno 25 0 7 8 

17.......................... 30U JUlie 1~ ...do..... JUlie 25 , JUlie ~(l 5 , 8 


l~::::::=::::::::::::::::::. 1~~ i::~~ ~ .~~(ll;..:'~..~~IJ~..:~..:~J~..::. ~ i ~ ~ 
20................. _..__ ..___......... ~ .. "'..... 6·41 June 2l JUIIU 25 June 2; Junu 2S", 6 I 


21 ............__..... ....... 421 JUliO 22 JUlie 20 JUliO 28 June ~'1l 4 6 7 

2'2............._._.......... 354 June:!:l JUliO 27 JUlie 20 JUliO 30, 4 6 7 

23•• ____.................._. 240 June 24 June 28 ....do........do •• __ .! 4 5 6 

24......__ ......... ......... III Juno 25 ...do ••••• June 30 July 1 I 3 5, 6 

25......................--.. 82 JUliO 26 June 20 ...do........do...... 3 4 5
I 
26........ .. • ............. 60 JUliO 2. June 30 July 1 Jul~' 2 i 3 4 5 


~:::::::::::::::::::::::::: :~ i~~~ ~ :::::::::: :::::::::: :~~I;;~::::i:::::::{:=:::::::::~:::

30.......................... I 13 Jul~' 	 1 ... , ...... "''''''_' ____...._.:........:__......!__.. __ __ 


~;:::::::::::::::::::::::::: 1~! ~::H: 	 ~ :::::::::: :::::::::: :::::::::: ::::::::;::::::::i:::::::: 
__'_ro1~':~''"' ::",=:':.:':C.:::«._ '! 5S2 _ .• __...••A\"eruge..: •.•• : •.::....~,~::•• "'""""4.42 '''''"6.ii[ i i.41 

1 ,Eggs fulled to de\·elop. 

./200 S LAUV.i;J OF THE FIRST 	BUOOV 
---- r~",p~lUIrUIU! 


-- INr~crAC "lV/TY 

Time of hatching.-The time o.f,I'VI 

/ 00 
, \ ~ hatching o.f eggs o.f the first bro.o.d is 

I ,.,'III" I 
7S given in Table 32 and Figure 19. 

{fV \ I , , 	 \ I The first hatching o.ccurretl June 10, 
I 
I 

, 
I ,1\" 1/ the last July 3, and the IDa."-.::irnuID" 

I 	 J lllle 24, 8 days after the date o.f 
maximum depo.sitio.n and 14 days 
after the appearance o.f the .first 

60( 1--' S 	 lluTa. The eggs depo.sited after 
June 28 failed to. develo.p. While 
the first hatching is recorded in 

40 	 Table 32 as having taken place 
June 10, a newly hatched Co.dling
mo.th egg was no.ted o.n an apple in 
I),n o.rchard at V\To.o.dside o.n June 7, 

20	 three days eRrlier than the first 
ha.tching at Do.ver. 

Length of the feeding period, stoc7chh ,L~, jar feeding method.-rl'he reco.rd o.f0,9 19 29,~ 
"'ONe o../Vt:.Y the length o.f the feeding perio.d o.f 

FIG. 10.-Tilll~ or hnt~hfn!: of 7,582 eggS of 875 lal"vre o.f the first bro.od by
the first brood of the l'Odllng motb. Dover,
Del., 1020 	 the sto.ck-jar feeding metho.d is 

gi\'en in Table 33. The first larvle 
entered the fruit June 10 and the last July 2. The ILyeruge length 
o.f the feeding period was 19.75 days, the maximum 42 days, and the 
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miniuwlll 10 duys. This nvemgc is 11pproxi.lllll.tely a dny and a hnlf 
sbol·ter thnu thnt of thefil'st brood of l!uvlB in 1919. 

TAUL],) a3.-Length of the fcoctillg 1JCriocl of 875 larva: of the jirst brood of the codling 
moth, stock-jar feeding 'met/wd, Dover, Del., 1920 

Length of the cocooning pel'iod.-The length of the cocooning period 
of 4.08 tl'l1nsfor.ming IfLrvm of the first brood, which is the time from 
lelwing the fruit until pupation tnkes place, is given in Table 34. 

TAIIL~ 3'L-Length of cocoonill!1 'Period of 1,08 transforming larva: of the first brood 
of the cocilin{l '//Loth, Dover, Del., 1920 

t 
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The avernge length of the cocooning period was 5.65 days, the maxi
mum 26 days, !llld the minimum 2 days. While the period extended 


up to 26 dnys as a mnxi

mum, the grenter' number, 

287, or slightly over 70 per 

cent, cocooned in 4, 5, or 

6 dnys. 


PUP.IE OF THE Fl.RST nnOOD 

Time of p1lpation.-The 
time ·of pupation of 416 
tr!lllsforming larvre of the 
first brood is recorded in 
Table 35 and shown graphi
clllly in Figure 20. The first 
puplttion took place on July 
5, the last on August 6, and 
the 1ll11xinuun July 13, on 
whirh date 40 lllrvretrans
formed into pupre. The 
period of maximulll pupa
tion lasted from July 9 to 
July 23, inclusi\'e, n period 
of slightly oYcrtwo wceks. 

Length oj the lJ1lpal stage.
The records of the length of 
the pupal period of 326 

FIG. 20.-'I'illw of (lupntion of ·116 Inn'm of the first brood of pllp'" of tile .fit·st l)rood,codling 1I10th, DO"or, ll~l., HI20 "". 

beginning with 3 lan're 
which pupated July 5 and ending with 1 larya which pupated August 
6, al"C given in Table 36. These records show that the average length 
of the pupnl period was 11.47 days, the maximum 32 days, and the 
minimu.rn 5 days. 

TABLE 35.-T'ime of pupation of 416 transform'inll larvili of Ihe first brood or the 
codling moth, Dover, Del., .1920 

il 
II NUlll'Dille of Dille of 1\uIll' Dnle of 1\UIll' I· Dnle of 1\UIll'

(lupntiot1 her of (lH(lntiUt1 her of IllIptltiOD het· of ~i (lupntion ber ofI PUIllU 11\I(l1il 'I (lupmJlUPIll 

-- -.~ 1 ~ .. ----~ 

July 5..... .___ ' 5 _ 35 July 23•••••• __ •.~~;_lli:::g: ;_ ..~.._~. 4Jul~' 14._ •. •••
July 0-_.--.-..-1 4 Jul}- 15....... .. 38 ' Jul}' 24...._. __ . 5 )\ug.2........-' 0
July i_.. _ ...... , 0 July W ••• ___._. 15 July 25___•••• _. 12 Aug. 3... __ ••_.: JJuly 8_.__ .• __ •• 10 Jul~' 1;._.____ .. 12 July 20•._._.... 2 Aug.·L .._..... ' 1July U_••_...... 20 July.l8.... _ ..__ 10 . July2i_. ...... 2 Aug. 5_. ____ •••; 0July 10..._._... ' 31 Jul}- 10___ .___.. 12 July 28.__ ._ ••• .' I Aug. 6••••__... ~ 1
July 11...._.... ' 31 Jul}- 20.___ • __ •• o July 211. __•••_.. 4 1_-

JulY.l2.____.... 3·' July 21 __... ___ _ lU Jul}- 30__• ___••_, 2
July 13_.____ ••_i ,10 i Jull' 22._••••• __ 18 July 31 ••••• ____! 0 

I I , 

• 

http:minimu.rn
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TAUt.E a(j'-'~LCIt(Jth of 1J1t'pal stll(Je of 326 PU1He of the first brood of the codl'illy 'IIIoth, 
Dover, j)el., 1920 

Num.l Length 01 pupal period in specified days 
, bar 01 ' Dllte 01 puplltion iU!li\'w.:--t--I---------,--------·-- 

uills 5 i 6 I j SO; lO __l~_ J2 ; ~~_:~~! 21 ~ 

~ilulu:ll~):.' °7~,::::::::::·-·_·:·.~·.·.::·:·::·_·.~.::=:·.·.:::=~.':= ~ ,..-.:..-. :.... I ...:...... =:.~:.-: .:.::........... ....... ... ,,::::.,..- U2521Ij.=:.. : :. ::::-.:.:: - =,,:.':', ..:: ==.:.:::: 

' a . ~ • .~I'!lJg, ,'.=.=.·.:.'"=,,,1,=:=:=::.'. ',=":=,.:.,=. ::·,·,:,=,::I,,:.~.:.=,:1·,:,··"5~6·July D................._. __ • .., u u • __•••••__._ •••.••__ •••• 

July 10•.••• _. ____•••_,__ •• 10 5 1 __._._ ._.••_____.. 

3::H: lL::: :::::::::::::~: ~::::C::--j- ..~_I I, ,~ l¥ ~ :::::: =:::::::::':::: :::: 
13......_._._. __ • __ ••• 26 .---:•••• ---.•--.'------, 2 16 56 'j ~ 

0 
••••-._···."···1· ..,·I·r·.·.·-·.JulyJuly H ......______...... _. 28 ••_.:. __• __•• .••• 2' a 7 


July Ift••••___ •••" .. __• __ • 31 __._,_ ... __•• I l' 1 5 12 i 5, 5 1 ____ ..__ 

July Woo. __ ..__ •• __ ._.__ ._ 12 ••_.,.___ ____ ,I '.--__.,----- ..-__ a I 6 2 r'-- _______ 


1m~ It=:::::::::~:::::~: 19 :~::~::: ::~: =::: ::::::::::i: --'T ri ~ '____~I:: ::::':::: 
July 20.. ___•____ •____• __•• II •__• _••••••••••____ .__ 1 1 I: 2 ______ ,____ ____ 1 
July 2L "~ .. __ .. _.. _.... "w~ 1:1 1 2 2 :; ~ 2 1 1--- _______ ____.... 

July 2'~ ... ______ • __••__.. \2 ::::::::: --i--T 2 ••__•• 1 2! ¥ 21 1 _______• 
July 2:1•• __ •__ ._. ___._.___ • J.I •• ,.'.--. --...-.. ) 2 II! a I 5 I 1 .--. --.-
July ~I ..______________•••• 3 ..-- -.-- .--.:••••'----•••----. 2.______ 1 ----.-r---'-------

~i! ~·:·~:~~1:~··l~~·:~ !.·l·:~~ .~~=:;~ ~~~~ ;~~=:~·:=:~:~!~~~I~~~~ ~~ 
Aug, r:~:;~~.~:~:::~:::~_: ---i;::~:-+ --.~-i-·~· --.;;: .--:~. --;;~·;---;J--:~l-~·F~r;· ---; 

" t <I I D . . ~.~ - -" .-.--..---~.......-- 

M01'HS OF 1'H£ F'iHST JlUOOD 

Time of emeryell.ce.
Tabh, :37 and Figure 21 

gh-o the timo of erneI" 

gence of 348 moths of 

tho first brood r('ared 

from .insert!\I'y·bl'L\d 

material, alld T;lble 38 

and Fi{!uro 22 gi,-o tho 

timo of emergence of 

1,078 moths of the Jil'St 

brood ren red from blwd· 

collected l11ate.rinL 

Emergeuce from tho 

insot' tary-brod mittl'l'ial 

be{!an on July 13 and 

endod OIl August 21, 

1'011<'+ hgthe llUtxlnUnll 


on ,) uly 23! and C.l1lOl'g ,10 


enc(' from tho bn,nd-col v(/LY 


FIG. 21,-'I'ime 01 emergence 013,18 moths of thc first hrood 01 theleetod material begall codling moth. insectnr;,·brod IJII1Lcrilll, Do,'cr, Del., 1920 
one da~' ia tel', J lily 14, 
and continued tinee weeks longer, through September 12, reaching• the .Illaximum on July 21, two days earlier than the maximum for 

http:emeryell.ce
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the insectary-bred material. There is a period of 21 days between 
the last emergence recorded in Table 37 and the last one recorded in 
Table 38, while l'eference to Table 47 will show a period of 12 days 
elapsing between emergence of iirst and second brood moths from 
insectary-bred material. This can be explained by the fact that in 
the field there is an overlapping of the first and second broods which 
did not take place in the material reared in the insectary. In all 
probability the dividing line between first and second brood moths 
as they occur in the field comes in the perjod of no moth emergence 
as shown by the insectary-bred material. 

70 
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60 11 
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I , i I 
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1 ~' I1 	 I 1 1 ,, '. ~\ ' , 	
I 1 

1 : 1,1 ~ 1 
, \ }I 

~V 	 I~ i 
I 
f

i' 
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.

---- TEMPERATURE
( ~ ~ - INSECT ACTIVITY 
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\
/0 

wJ Willi'" .l..W...l III J~La ~~ 
FIG. ~'2.-1·lme of emergence of 1,078 moths of the first brood of the codling moth, bnnd-collectcd 

matcrial, Dovor, Del., 1920 

'l'ABLE 37.-Time of emergence of 348 moth.; of the first brood of the codling moth 
from material 'reared at the insectary, Dover, Del., 1920 

Nurn·Date of Dnte or 	 Number ofemergence emergencc 	 ber ormoths moths 

July 13________ _ 1 July 2·'--_______; 25 .Aug. 2~~._. ___ _ 11 
!~ 

Aug. 11________ ' 
July 16________ 2 July 25_______ _ 2
14 Aug. 3________ _ 6, Aug. 12._______July 17________ _ 	 36 Jul}' 20••_...._. 13 Aug. 4________ _ 9 Aug. 13_______ _Jul7 18________ 9 i July 27_________ ' 22 Aug. 5________ • 	 1
6 Aug. 21- _____ ._July 19_________ 	 120 I July 28_________ 10 Aug. 6 __ ...____July 20________ _ 	 8,17 July 29__________ 17 Aug. 7__ • __ • __ _ 2 TotnL __ _July 21.- _____ _ 33 , July 30_________ 19 Aug. 8," _______ 348 

Jul}' 22_________ 21 : July 31._______ _ 10 Aug. n••______ _ 5 
Jul}' 23________ 	 5:,40 • Aug. L._______ o Aug. 10________ 1 : 

j 
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TABLE 38.-T·ime of emergence of 1,078 moths of the first brood of codling moth, 
band-collected material, Dover, Del., 1920 

Number Sex II Numbe:'~---;:-~--'-
Date 01 emergcllcc 01 moths .. '.'" -_., Date 01 emergellcc 01 moths .. -- .. --.

omergod Male Fomale i . emerged Malo t Female 

J-U-1Y-1-4-- - -.-- 10! I 	 •• •• •• ••••-.-' - . -- 4 ~ I-J~~~==.~~~~~--1-9' ---01---13 
July 15._••.____ •__) 25 12 ' 13 Aug. 10.___• __ ._... Ii 7 i 10 
July 10._._._____••. 1 20 15 11 [I Aug. 11 __._.. ___ ••_ 28 13 ' IS 
July 17_______ ._.__.' -II 20 21 Aug. 12__ •________ • 17 9 
J.uly l8. _________• __! 58 25 . 33 \' Aug. 13. __ ._..._... 11 8 

S 
I' 3 

July 10••_•• _•• _____, 3t! "3.03 I 10 Aug. 14 _________ .__ 4 2 2 
July 20______• ___._.1 67 34 IAug. 15_________._. 19 4 ! 15 
July 21.________ •___ · 70 26 44 Aug. 10_____. ____._1 6 2 i 3 
July 22-------.-..-.; 52 : 25 2; Aug. Ii------------ 0 21 4 
~UIY 23_··.. __•.. ___1 ~ i 41 41 Aug. 18----------..\ 4 il 3
UlY 2·1 .. ____ ......_ I'.' 18 \ Aug. 20..._________ 2 .l 

J. u Y25.______ •_____, 29 17 !Aug. 21 ________.___ 2 1 

~~l~ ~===:==::::::: ~~ . I~ ~g I!~~: ~:::::=::====I i . ___ ..__ ~.l ~ 
JuI)' 28______• _____• 43 : 20 2:1 Aug. 24.. ____ • __ ..., 1 _______ . __1 I 
July 29____ •__ ••• __ • 17 . 8 9 Aug. 25__•• _____ • __ , 2 1 I 1 
July 30............_ 46 • 24 22 J Aug. 28____........, 1 11 I..................... 
.July 31...__ •______• 53 I 32 21 1 SepL. 4__•.________1 1 , 1 
'\\lg. I............. 10 I 10 , 6 , Sept. 0. __...____ • .1 1 ____ •_____1 
.AUI(. 2•• __ ......... lSi I 0 5 ; Sept. 7------------1 2 .-.---__ ._ 2

.Aug. 3_____________ ~ 14 ' 14 SopL.10__ • ________• 2 1 1 
Aug. 4.____________ 25 ; '10 . 15 Sopt. 11 ____________j 1 __________, 1 
.Aug. 5_____________ ;\9 ' 23 16 Sept. 12___________.. 1 __________ 1 

!~~: t:::::::::::\ 22~509! 1: I 2118~ TotnL-------II~~I·~ 
Aug. B_____._••_••_-_--....!-___I:..'__8.....:..1___l-...._____......!..__........!.__--''--__ 


Num.ber iJf eggs per moth.-The nUlUber of eggs deposited by 639 
moths, confined in 48 cages with 521 male moths, is recorded in 
Table 39. The moths produced 24,145 eggs, or an average of 37.79 
each. This is an increase of one egg per moth over the average for 
moths of this brood in 1919. 

Time oj oviposition.-Oviposition by first-brood moths in rearing 
cages began July 10 and ended August 25. The average number of• 	 days from the date of emergence of the moths to the first oviposition 
was 2.16, the maximum 6, and the minimum 1; the average number 
of duys from the first to the last oviposition was 12.71, the maximum 
21, and the minimum 1; the ayernge number of days from date of 
emel'genee to lust oviposition was 13.87, the maximum 22, and the 
minim um 2. 

Length oj life oj moths.-A record of the length of life of 1,048 
hlOths of the first brood in captivity, 469 being male and 579 female, 
is given in Table 40. The average lengtb of life of the male moths 
was 9.98 days, the maximulU 24 days, and the minimum 1 daYi 
while the avernge length of life of the female moths was 10.02 days, 
the maximum 23 days, and the minimum 1 day. Reference to 
Table 14 will show that moths of the corresponding brood in 1919 
had an average length of life between two and three days shorter 
than the moths of this brood in 1920, as shown in TablEl 40. 
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TA.BLl1 39.-0viposiUon by 639 moths 0/ the first brood 0/ codling moth in rear'ing 
cages, Douer, Del., 1920 

Sex Dllte of- ,"umber of dnys-

Totnl ----,''' 
Ulun:\Ulll' 
b('r Of l'IOllJ j,'rollleugeNo. I)('r vf 

First J.nst eggs llcrore first ('IllerllJoths ,F~· J~mer· o\'lpo· d~· ovipo· to lust ' gClIceIllnll' gcnec ~[~roc; SitiOll positcd' sitloll o\'lpo. ' to lust 

si lioll ; ~i~l~c; 

L __........ " .. 
Q 

3:::~::::::::~: 
4•••• , '''' 
6••• , •• ,., ". __ 
6..______ •• ". ' 
7__ .................. .. 
8...... __ " •.•. 
II............ . 
I(L .........._. 
IL ... __ ..... .. 
1!!.~" ~~ ... __ ••• ~~ 
13....__....... 
14............ . 
15_ ...... __ ... '" _.. 
10........... .. 
17 ___ ......__ ......... _ 
IS, ........__ •• 
19 ............. 
2IL ........... . 
21 • " ........ 
22........... .. 
2:.1 ...... '''_ .. ___ _ 
2,1 .... , ........ 
25 ... __ * .. ~ ....... __ 

~~i........... .. 
27 " ........ ~ .... __ .. .. 
~............ . 
~'U.__ .......... 
30..... ____ • __• 
31 ..... __ •••••• 
32..... , ' ..... 
33....... .. .. 
3,1 ............. 
35••. __ ....... . 

J3 
10 
25 
25 
-II 
32 
24 
12 
32 
8 
{j 

28 
21) 
25 
32 
28 
15 
50 

~l 
29 
:n 
18 
1-1 
ZI 
II 
2S 
IS, 
12 
3S 
3 
9 

14 
40 
47 

1 
'I 

12 
10 
20 
14 
13 
S 

21 
o 
2 

13 
14'
ll' 
13 
II 
9 

24 
14 
10 
10 . 
20t 

~ ! 
12 ! 
3 I 
~ !2; 
I~ I 
3 
8 

23 
J9 

6 ! July 13 July HI 
6 ' July 14 Jul~' III 

13 ! July 15 July I, 
12 July HI July 18 
21 ~ July J7 ......do•. ~, ~ 
18 July IS July lU 
II ,...do.".• July 20 
4 ' July 19 July 22 

U !...do..... July 21 
2 ! ••• do........do.... . 
7 I July 20 July 22 

15 :. __do..... July 21 
15 '...do........do..... 
14 t July 21 July 23 
19 '...do..... July 22 
17 ,...do..... July 23 
6 I July 22 July 2·1 

26 '...do...__ . July 23 
.19 July 23 , July 26 
.10 '•••do..... July 2,1 
J9 ...do........do...__ 
17 July 24 July 25 
14 ....do .. , __ Jul)' 29 
12 July 25 July 27 
II __ .do.__ .. ' July 20 
8 July ~~l July 2S 

JO ...do..__ . July 29 
10 July 27 July 30 
10 __ .do..... July 29 
22 Jul)' 2S July 30 
2 _._do~ ... w .. Aug~ 2 
6 Julr 29 July 31 
6 ...do.......do..... 

17 July 30 Aug, I 
2S July 30- Aug, 2 

AUJ(.3. 
Inelu· 

July 24 
July 29 
July 2'J 
July 31 
July 27 
Aug. 2 
July 25 
July 29 
Aug. 2 
July 21 
Jlu!:. 0 
Aug. I 
.A~J~,. n 
Aug. , 
Aug. 11 
Aug. 5 

...do..... 
Jlug. 6 
Aug. 5 
Jlul(. 13 
Aug. 9 
Aug. S 
Aug. 5 
)Iug. r. 
Aug. J6 
"lug. 12 
Aug... 
.Aug. 15 1 

__ .do..... 
Aug. 9: 
Aug. 15 
Aug. 12 
Jlug. 10 
Aug. 13 
Jlug. 22 

04 
H)9 
3:15 
3811 
533 
021 
HI 
'''8 I
i50 
103 
517 
337 ! 
305 : 
142 i 

gg~ ! 
1,4(lol 

034 
a95 
511 
413 
583 
2SS 
D7U 

g.\ 
736 
Oii.'i 
lUI 
8,13 
H 

547 
180 
n07 

1,56-1 

U 
2 
2 
2 

2 
a 
2 
2 
2 

2 
I 
2 
2 
I 
3 
I 
I 
1 
5 
2 

2 
3 
3 
2 

5 
2 
2 
2 

(] 

1·1 
o 

Jot 
lU 
lS 
o 
8 

13 
I 

Hi 
12 
16 
W 
21 
H 
13 
15 
II 
21 
17 
15 
8 

11 
19 
16 
10 
17 
18 
II 
14 
13 
II 
13 

II 
15 
7 

t5 
10 
15 
7 

10 
14 
2 

17 
12 
16 
17 
21 
15 
14 
15
13 
21 
17 
IS 
12 
12 
22 
17 
lZ 
19 
19 
12 
18 
14 
12 
14 

sh·c 
36.... " ... __.. 
37............ . 
3S........... .. 
39..... , ....... 
40... " ....... 

37 
26 
2..1 
18 
36 

18 
10 
1.I 

5 
II 

19 July 31 
10 , Aug. 1-2 
J.I AUI(. 3 
13 Aug. 4 
25 .Au~. 4

\ J2. in~ 

__ .do..... AUI!. 12 
,lug. 5 Aug. 21 
Aug. 6 Aug. IS 

...do........do..... 
Aug. 9 ,\ug•.20 

2 11 12,115 
281 
020 
207 

.. ·3------'3---- '--'5
l,r;5 

2 13 14 

elusive 
41. ............ 
42., ••• " .... . 
43........ __ .. 
4~ ......... , ... 
45.... , •. " .. .. 
40............ 
47............ 
48............. 

37 
:i2 
21 
2:1 
ll1 
S 

24 
10 

21 
n 
8 
r. 
9 
3 

14 
8 

10 
23 
13 
17 

, 
5

10 
8 

Aug. L 
AUI(. U 
.AUf!. 7 
Aug. 8 
Aug. \l 
Aug. 10 
Aug. II 
"lug. J2 

Aug. S Jlug. J6 
__ .do..... Au~. 10 
,lUI;. 9 AUI;. 18 

__ .do,.... Au~. 2·1 
,lug. I I __ .do..... 
.A11~. 12 Aug. 21 

.••do..... Aug•.22 
Aug. 14 Aug. 25 

Of>1 
1,071 

ISIl 
350 
8~g 

255 
1.272 

493 

3 
2 
2 

2 
I 
2 

II 
12 
10 
10 
1-1 
10 
.II 
12 

II 
13 
II 
I(i 
15 
II 
II 
13 

'foln!'.__ 1,100 521 039 '..______.. ____• __ • __ • ______ ... 24,1:15 .... ____ • __..__. _______. 
Avcrnge......... __....__ .. _____.,__..........____.... __ ......_. __• ____ .; 
 2.16 12.71 13.87 
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T.AUL~} 40.-Le/!yth of Life of 1,69 male Clnd 579 female moths of tile fi·rst brood 0/ 
the codliny 'l/toth in captivity, Dover, Del., 1920 

, ""Uta- ""Ulll- I J.~UUl" XUIlI' ""um· Xum· 
ber of ber oC

\]('1' of bt'" of ber oC ber oC LNlgth oC liCelA~n\:th oC liCl' Ll'ngth of life i Ulnle femnlc lllule remnlomulo C~Ulll"J , 
llIoths llIoths 

, moths Ill(lths i: moths moths 

" 

J)uV.' Day. Davs 
2

J ........ S L 10. ~ ...... _.. ,. .. ".-,,-, 3-1 53 lU ... ...... ~ ... ~ - .... 

12 J~ 11 ........ - .. .. - ·10 

~ 


q 52 20. ...........-- .. ~ .. 2 


S i I:.!, . 
~ ~ 

32 59 21. . ~ ~ ...... _......ii:::::~~'''' 1:1 - .... ~- ,," _.. - : 
q.) 

4 .,- 7 IiI. 31 ·111 0
01. ........ ". 
 -" 1- I 3S ;3:,":~::::::~:::1 225 1·1 •. - ...... ~ ....... 2U
5 •••.•. ! 24.,,~ ........ ______ ~, 0
.,~) 26 3·10••.••••. 22 ! 15~ .... -~ .. ~ ..... - ..... 

46 : HI.. 

~ 

20 ----- 7.... .. ._1 a5 0)') 

8. I oil 4~ : 17 ..... iii 21 
I 

To\n\.. '."' .\110 57U 

U 4:, (;7 IS 7 U 
• " .... - ¥ .. ,. .. ~--

Lll'E CYCLE 010" '1'1110 nllST GEt'lEHATlON 

Life cycle, stock-jar feeding method.-The life cycle of the fil'st gener
ation of the codling moth, obtained by observation of 329 individuals 
reared by the stock-jar feeding method, is recorded in T.able 41. The 
aye rage length in days of the incubation period was 7.69 i of the larv.al 
feeding period, 18.27 i of the cocooning period, 5.49; of the pupal 
period, 11.46j and of the life cycle, 42.91. The average complete 
life cycle was 45.07 days, obtained by adding to the average life 
cycle, !tS shown in Table 41, 2.16 days, which is the average time 
that elapsed from the emergence of the moths to the deposition of 
the first egg as shown in Table 39. Reference to Table 15 will show 
that both the average life cycle Ilnd the average complete life cycle 

I of the first generation in 1919 were nearly three days longer. 

TAllLE 41.-L-ifc cycle of 329 incl-ividltcLis oj the first general'ion of the codling moth, 
as observed by Tearing, stock-Jar feed'inYlllethod, Dover, Del., 1920 

-----~.- ---~-- ------:-------.,..------,----- 
: Num.! , l Lllr\,111 [l'tlding I, Coeoouing period II l'upn! perIod I LiCe cycle I 
! ber ,period I 


.D,ate 01., or ; Tncu· i I.~ _ ~ 

egg depo ! Indl· billion' 'I ! 
 ---:---1'--

sltlou "Id. I IA\,er· ,Muxl· .Mini: A,·er'.Ma,l· .Mini· A \,cr· Mu,i·l Mini'l A \'~r· "IlL';' Min;' 
un1s l loge I mum lUtllll t ngc mum, IUum age ,mum I mum age mum mum 

! J)(IyS-:-';;:~S I;);,~s DaY~-I;(I~~ -;.:;: Days .Davs ·IJaVS·.DaVS!-;(IVS IJavs:;:;' 
JUlO I 0 9 ; 22.17 2·1 20 15.33 7 4 1O.!i3 12' 8\47.33 flO· 42Ju~eL::: 1;: 0 23.38 f 28 21 4.!l3 7: 3 10.25. 12' 10 47.26 50! 45 
June :1..... 11 1(1 19.73 I 21 18 5.91 10, 4 II. 00 i 12 10 46. G4 51 I 43 
Juno 6___•• ' 10' 8 2"2.00: 27 17 3.80 5 3 10.90; 13 0 .44.70 51 40 
June 7_.... 8, S ~'O.3SI 28 17 4.25 5 3 11.00 13 10143.!l3 521 40 
Juno 0...._ 26' 7 20.:18 f 2,1. 10 5.58 J.I 4 . 11. 23 H 8 ! 44.10 58 J 39 
JJuU,lllee .1101........ ' 12 7 2'2.75. 21l I 18' 4.02 I 7 3 I. 11. 02. 14 I 10 I 40.59 .,0 I 40

101 7 ~'O. 71' 30 18 : 5.80' 13 3 ' .ll.21' 14 51 H.70 55 40 
June 13.... 010: 7 17,'13 22 13 4.70 15 2 ; 11.28 15 7 40.40 fjO 36 
Juno l!I.__• 53, 8 . 15.98 21 J.\ 5. 40 ~'O 3 .11.21 13' 7 , 40.58 58 ',' 36 
Jwte 15.... 38' S 1.10. (i3. 20 1415.87 15 2 12.32 32 I 7 '.. 42.81 07 34 
Juno HL... 27 8 18.04 25 14 5.81', 13 3 . 11. 50· Iii II S ' 43.41 I 5-1 37 
Juoo17.... 12 8 117.18' 23 J3,5.58' 10 4'11.50 13 942.20' 511 36 
June 18 •• __ 13 S ! Ui.4U 32 14 I 0.77 i 26 I 2 i 10. 6~' 14 6; 43.85 55 36 
June 19.___ III i ~ ,.16,53 28 13 I 6.42 I J.I \' 3 i 11.!l3 HI 9 42.58 i 5-1 I 35 

i~:~~ ~~:::: l£'~: tU~ ~~ i~ 1U~: 1& I ~ , tia~ l~'.I~ !U~: ~; ~~ 
5~:~:~~:::: £ g 'I~:~ ~~ t~:~:~~: 81 ~lUf if l~i~t~ ~~. ;~ 

~ June 27______ 51__ 14.50 ~~~~:~2 _5_. 1t).00~~;~'__ 4_ 

Totnlor! !
6\~er- i 
ngo.__ • 320; i,60 18,27 I 32 .13 , 5.49 i 26 2 11.46 32 ( 5, 42. 01, 67 34 

I Add 2.16 dl1~'s Cor ~otllplete lifo cycle oC Cemalo moths. 
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THE SECOND GENERATION 

EGGS OF THE SECO.ND BROOD 

Time oj cZeposition.-Table 42 and Figure 23 show that 24,319 
eggs of the second brood were deposited between July 16 and August 
19, inclusive. The maximum was reached July 30, when 1,342 eggs 
were deposited. 

Length oj incubation.--The embryological development and length 
of incubation of the second-brood eggs arc recorded in Table 42. 
The aV(Jrage number of days from time of deposition to appearance 

/400 of the red ring was 3.8, 
,A. 

"- 86"~ the maximum 5, and the 
~ minimum 2; tbe average 

I ' ,~ ,.,
I ' I ~ number of days from theI I J \.J 

/200 
I 

h. 7s"~ deposition of the eggs to,-{V , I ~ appearance of the black, " , ,/1I I 
I I I ~ spot was 4.96, the maxiI I ~ , , I " mum 7, and the mini\t ~ 

~ /000 
V 

A 6S~ mum4; while the average 
~ ~ len~th of the incubation 
~ ~l !II perIOd was 5.96 days, theV IS maximum 8 days, and~ (!Joo ';6~ the minimu:m 5 days. 
~ ~ 

~ LARV iE OF TIlE SECOND BROOD~ 
~ 600 Time oJhatching.--The 

hatching of eggs of the 
second brood took place ~ 

400 between July 21 and Au
('i gust 26, as recorded in

N Table 42 and represented 
in Figure 24. The ma}"i

200 mum hatch took place on 
--- T~M"'~7W'E1 August 9, 24 days after 
-- /N1ECT ACTIVITY, the first eggs were de~ LU J.J.L 1Uil u..u. posited, when 1,866 eg~s 

25 • -4 14 hatched. This date 1S 
nearly midway between 

,jo',IO. 23.-Tlme of deposition of 24,319 eggs of the second brood 

of tbe codling moth, DO"cr, Del., J020 
 the time of the first hatch 

and the last. 
Length oj the Jeeding period.-The data on .the length of the feeding 

period of 425 laryre of the :'>ecolld brood, stock-jar feedin~ method, 
are presented in Table 43. The first larvre entered the frUIt July 23, 
the last August 26, and the maximulll number August 9. The 
average length of the feeding period was 24.94 days, the maximum 
45 days and the minimulU 16 days. 
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FIG. 24.-'l'imeofhntchlng of 24,319 eggs of the second hrood of 
codling moth, Dover, Del., 1920 

TABLE 42.-Time of deposit'ion, length of incubation, and time of hatching of 24,319 
eggs of the second brood of the codling moth, Dover, Del., 1920 

Date I Appearance 0(-
Incuha-

NumberObservation of eggR Depos- Red ring \ Black Bluck tlon 
spot Hatched Red ring periodspotitad appeared appeared 

.......--.--~.--


Dava Dalla Dave1_____________________ 
133 July 10 July 19 July 20 July 21 3 4 5

2_____________________ 
23 July 17 July 20 July 21 July 22 3 4 5 

3_____________________ 178 July 18 July 21 July 22 July 23 3 4 54_____________________ 
367 July 19 July 22 July 23 July 24 3 4 55_____________________ 
356 July 20 July 23 July 24 July 25 3 4 5 

6_____________________ 5339 July 21 July 24 July 25 July 26 3 4 
7_____________________ ___do_____ 4 54GJ July 22 July 26 July 27 2 

1,217 July 23 July 28 July 29 July 30 5 6 78_____________________ 
9_____________________ ___ do_____1,170 July 24 July 30 July 31 4 6 7 

340 July 25 July 30 Aug. 110________________ : ___ Aug. 2 5 7 811 ____________________ ___ do_____ ___ do_____
328 July 2tl July 31 5 6 7

12____________________ 
310 July 27 Aug. 1 Aug. 2 Aug. 3 5 6 7

13____________________ ___ do_____ ___ do_____
554 July 28 July 31 3 5 614____________________ 
801 July 29 Aug. 2 Aug. 3 Aug. 4 4 5 615____________________ 

July ___ do_____ Aug. 4 Aug. 5 3 5 61,342 30
16____________________ July 31 Aug. 5 Aug. 6 Aug. 7 5 6 71,174 

846 Aug. 1 Aug. 6 Aug. 7 Ang. 8 5 6 717____________________ 
18____________________ 904 Aug. 2 Aug. 7 Aug. 8 Aug. 9 5 6 719____________________ ___ do________ do_____ ___ do_____

962 Aug. 3 4 5 6
20____________________ 

850 Aug. 4 Aug. 81 Aug. 9 Aug. 10 4 5 6 
21. ___________________ 756 Aug. 5 .Aug. 9 Aug. 10 Aug. 11 4 5 622____________________ 

23____________________ 
 Aug. 4 5 6 

787 Aug. 7 Aug. 11 Aug. 12 Aug. 13 4 5 6
1,035 Aug. 6 Aug. 10 IAug. 11 12 

24____________________ .__ do________do_____ ___do_____ 4 5

25____________________ 
 1,044 Aug. 8 3 

1,137 Aug. 9 Aug. 12 Aug. 13 Aug. 14 3 4 5
26____________________ 

27 ____________________ 822 Aug. 10 Aug. 13 Aug. 14 Aug. 15 3 4 5 

28____________________ 
 913 Aug. 11 Aug. 14 Aug. 15 Aug. 16 3 4 5 

978 Aug. 12 Aug_ 15 Aug. 16 Aug. 17 3 4 5
29____________________ 

1,028 Aug. 13 Aug. 16 Aug. 17 Aug. 18 3 4 5
30____________________ 

929 Aug. 14 Aug. 17 Aug. 18 Aug. 19 3 4 5
31.___________________ 

854 Aug. 15 Aug. 19 Aug. 20 Aug. 21 4 5 6
32____________________ 

505 Aug. 16 Aug. 20 Aug. 21 Aug. 22 4 5 6
33____________________ 

473 Aug. 17 Aug. 23 Aug. 24 5 6 7
34 ____________________ 22 !Aug.

319 Aug. 18 Aug. 23 ug. 24 Aug. 26 5 6 7
35____________________ ing. 25139 Aug. 19 Aug. 24 Aug. 2R 5 6 7 

'1'otn1- _________ A"erage________________________ --- -a.Bo ~ ----u62'4,3I9 
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TADI,E 43.-Length oj the feeding 1Jel'iod oj 425 larval oj the second brood oj the 
codling moth, stock-:J(Lr JIJeding method, Dover, Del., 1920 

::~~I~~~;I'I-"--~-"-- .- -" ~,ength of feeding period in specified d!lYs 

oll~~r- Iof i.n- [ ! I 1 i I I I I I I ! , I I I I II I I 
,::'i~r:~.iI :1'.'"-1"1 

I' 

"ft.:".I,:_~6f_7_ :_sf_o__3_~ ~~i~:,'~lli~;.3.5_;~ ~CI~I~:~ ~~~!; 
Jul~ *4 I 31--)--- -_-1, __ - ---; 1:--- 1--_1-__ ---I j ---i--- --- --- --!----'---:-- -- -- -- __ ,-- -- -- --'-
~~lt 2~ lcir::::: --ij--ii -J--:I--: --~::: __ :1--21::: --j;::: --: --j ::I::d ~I:::::::::::::::::::: 
July 27 41-- --- 2, --- 1'___ 1_._ --- _-.t.__ --- --- -- --1--1---'-- -- -- -- -- -- -- -- -- -j ___ ---1-_
~~lY *g 31, __ --- ---1--- ~ 0 7 2 I[ 41 3t 1 ---j--- --- 1 -- --1-- 5:-- -- -- -- -- -- -- -- -- - 

~\~!r ~: Ji:~~ ::; ::j:~~~ ::~ J==~ ~~~'::~I~~I~f~ J::~ ::~ ;;~ :~t;~ ;f~:~~ ~~ ~~ ~~I:~'~~ ~~ ~~ ~~ ~~ 

Allg. 2 23[ I: I __ .I 0 3 I I 2 II I, I a ___ I_________ 1 ____ ;__ -' __________ 1 _______ _ 
Allg. 3 20, If 2 3'___ 4 2 ___ I: 21 I ---I 2 2' 2 1 ___ 11__ __ J' __ 1 ________________ 
Aug. " 1I1--f I 2:___ ___ 21 J 3:---i L.l..L-i--______J..1__ +_.1.. __________________ 
;t::~· 8 2~ 1:--- I!___ I___ I 2 2 II 2 21 II Ii 2 --- --- .I 2--I 11-- --'-- -- -- -- -- --1---
i~~: ~ ii::/-- j --:I:::'::~ ::: ::: ::: :::1--: :::,:::,::::::: ::: --::::: :::::::::::::::::::: ::C:: 

g. 2S 2 2 3 3, • I 2 ·1 ___ - __ --_I 5 1, 1 --- --- 2 -- __ 1_______ -- ______ -- _____ _
Aug. 0 3S!__ I 3 11 4 4 S 5 2 ______ 1___ t: 3 ___ 3._ 2 _________________ J _____ _j
1~~: i~ J= === ===::i,=== ::~ ::~ --; ::t: --~I--tj'::~::: ::::=:~ J:i =::::: =: ::I:::::::i:i
Aug. 13 171'__ ___ 1___ ___ 1___ 5 3, 1 J ___ 1___ 1 ______ J __ --I I 1 ____________ 1 ____
Aug. 14 7 __ ___ ___ 2 ___ ___ ___ 1 ___ , 3 1 _____________________"______________________ _ 

Aug. 15 231__ ___ ___ ___ 2 3 3 3 2, 3 I 21___ 1 ___ 3 _______ .. ____________________ 


i~~: i~ 2g::: ::: --j __~ ::: ::: ::: ~ __~ i i --:il'--j --iil--ii ~:: :::: ::::: :: :: -j :: :: ::1:: :: ::,\ug.18 6 __ ___ ___ ___ ___ ___ ___ ___ ___ 2 1___ 1 ___ ___ 2 _______________________ ' _____ _ 
Aug. 10 12

1
__ ___ 1 ___ 1 1 ___ 5 ___ ___ ___ 1 ___ 1 ____________ 1___ 1 __ 1 _____________ _ 

Aug. 20 lOi-- ___ ___ ___ ___ 2 3 2 ___ 1 ___ --of II 3 2 3 1 __ 1:_______________________ 
1 

~~U~ Igl:: ::: ::: :=j j:=~ --~ ::~ ==i,=i_~ --~ ~:~li--l~ ::::::: ::1::::::::::::=:::=:::::= 
i:~t:~_ ~\~~I~'~I~i~~~i~I~I~I~I~I~;~:~~~~,~:~~I~~~~~~~~~ 


Length oj the cocooning period.-Table 44 records the length of the 
cocooning period of six transforming larvre of the second brood. 
The first larva left the fruit August 14 and the last August 26. The 
average length of the cocooning period was 7.17 days, the ~aximum 
12 days, and the minimum 3 days. 

TABLE 44.-Le/lgth oj cocooning period of six transforming larVal of the second 
brood oj the codling moth, Dover, Del., 1920 

I L h f • i , engt 0 cocoonlllg I Length oC cocooning
period in specified period in specified
days (time from days (time Crom 

Num- le.wing the Cruit Num leaving the Crult
Date lllrvro leCt D!lte larvlllleCt ber ofber of to time of pupa-, to time of pupa·

fruit imli- tion) Cruit indi- tion)
vidunis 1__-.,.__-..,._ vidunls -.---.-.--.-

;36i18121 367812

-------1:---1-- -~ - -'1--------;,---:·-----
Aug. 14_____________ 1 ____; ________ t____ 1 \ Aug. 22_____________ ~ 1 1____ ---- 1 ---- --- 

Aug.Ii,,___________ I I 11---- ----'---- ----I Aug. 26-------------1 1 ---- ---- 1 ---- --. 
Aug.IS_____________ 1 1---- ---- ---_ 1 ____ I --,-----Aug, 19.__ _________ 1 l----I 1 ________ ____ Tot!ll _________j 6 1, 1 2 1 1 

http:i~r:~.iI
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PUl'.dlJ OF TilE SECOND DHOOD 

Time oj pupation.-Pupation of the second bl'ood of transforming 
larvre began August 20 and ended September 2. Details are given 
in '1'able 45 and Figure 25. 

TABUi] 45.-'1"ime of 1J11,1/atlon of six transforming larva) of the second brood of the 
codling moth, Douer, Dct., 1920 

--,-------------'---- --_... - - ;-----.- 
1Numuer I Number 

Dnto of IlUplltion , of Dnto of pupation of
I IlUPID PUPID 

Length oj the p'upaZ stage.-The length of ~ 
the pupal stage of pupre of the second r---~---~,80~ 

- - _ r6MPeIR.;4rv ? "
broocL is recorded in Table 46. Data \-'N~crAC7ml1 ~ 
were obtained on only foUl' individuals, ~ \ I I ~ 

!I' I'" I I \iland Il'om these datiL the average length of ~L' ii' ~... /' "~o~~~~~~+-~70~the pupal stage was found to be 13.5 ~ \, I I I I ::!
days, the maximum 14 days, and the min ~ i I,J I /' ~ 
imum 13 days. ~ ~ II' ~ 

~ Aj~,J:o.. M 6J 
MOTHS OF THE SECOND BHOOD ~~6 26 J~ ~ 

AUGUST ~E'prE'/'f8Etf!
Time oj emergence.-The time of emerg FIG. 25.-Tlme of pupation of six 

larvro of tho ~econd brood of cod'ence of four moths of the second brood ling moth, Dovor, Dol., 1920
from insectary-reared material is recorded 
in Table 47 and shown graphically in Figure 26. The first moth 
,emerged September 3 and the last September 12. Owing to the 
small number of moths for which data were obtained, no date of 
maximum emergence could be determined. 

TABl,E 46.-Lenoth of the pupal stage of four 11l1'1)a) of the second bruod of codling 
moth, Dover, Del., 1920 

--,,- -----.------, 
Length of the 

pupal period In 
Nnlllber specified days 

Dllte of pupution of in(li
"I(hlllis 1--"""",..---1 

'3 I 14 

Aug. 20 __________ ._________ 1----------1'--1
Aul.;.2,;____________________ 1 1 __________ 

Aug. 20____________________ I, ________I __ !I-------\-
l\Ug. ___ a _ .. _2U_~ ____ .. ______ 

'l'otnl _____ ,. __________ --4-!---2-i---; 
,__~__ ~.,.. _ ~ ~ ____ .__~_L ._____i ~~ ~~_ 
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Number of eggs per female motl~.-Four moths, two male and two 
female, were confined in one cage for the purpose of determining the 
number of eggs per moth of this brood. Table 48 shows that the two 
females deposited 55 eggs, or an average of 27.5 each. 

.-------~----_,ov~r, ::: ::;;-;;:;;;;,~. ~ TABL~ 4i.-Time of emergence of four moths of the 
second brood of the codling 71Ioth from material 

\I) , I ~ ~ reared at the -insectary, Douer, Del., 1920 ....."'"i:"!..:.d 
~ , I /1 ~ 
~5 1 I (\ ,,' I 70~ --------------._--.- _.- ------,. 

Dllte DC emergent'O~ \: \ I ~ 	 Number "01 moths 
IS \, ,,' ~ 
~ , , !<J .~..~-~---; 


Sept. 3............................... II i
~o I' l.:A., ~,Ii\ I 60~ 	 Sept. 7•••••••••••••••••••••••••••••••
~~\ 6 16, ~ 	 Sept. B__ .........................__ .. I i 


Sept. 12...............__ ••••••___••••' I
AVtX/.5r SEPr£n.8£R ~ 
FIn. 2tl.-'I'irnc 01 cmcrgen('O 01 TotIlL•.••___.............__ •••.• ' 


lour moths 01 the second brood 
01 the codling moth, Dover,
Del., 1920 

TADLB <l8.-0viposition 	by two moths of the second brood of the codling 1lI0th in. 
rearing cages, Douer, Del., .1920 

,....-----_._•.•... --...,---------- 
~ ; Sex Total 

, :\'umber I' Dllte 01 ' , numberCage No. ~r moths: emer· :---,-- 01 eggs 
I gence ; Mille I Femnle deposited 

---,----i 
:{sept. ~··!········--i I} 55 

1.......... __ ...__• __• 4 Sept. 1. __ .......• ••1 J : 

Sept. 8 .• ' I 1.......--.........•. 


____ Sept. l~L'__I_;======== 
TotnL ......... __ 4 .......... ' 2 I 2 55 

! 	 ,-- -- .~ -. -- ..--.-~-------.--'----!..-----
LIFE CYCLE OF TilE SECOND GENEUATION 

Life cycle, stocle-jar feeding method.-The life cycle of the second 
generation, IlS given in Table 49, is in a way not reprcsentati\~e of the
life cycle of this generation in vicw of the fact that only four indi
viduals were successfully' reared through the complete cycle. The
summarized data show the average of the various periods as follo\l_: 
Incubation 5 days, latTal feeding 21.25 days, cocooning 7 days, pupal: 
13.5 days, and life cycle 46.75 days. Kotwithstanding the fact that; 
data were obtained on only four indi\-iduals, reference to Table 22 
shows that the lift' cycle as rt'corded therein coincides '\'f.'ry closely
with thnt obtniupd from the fOllr individuals as given in Taule 49,.. 
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TABLE 49.-Life cycle of fOILr individuIIls of the second generation of the codling 
moth, CIS obserued by rearing, stock-jar feeding method, Douer, Del., 1920 

NUIII'! LIlI"\-ul [eeding ICocooning I1criod 'Pul1ulllcriod Lifc cyclc 

Dnte or ~"{ f, b1nutcl'o'-n' penod 1_ "_; __ ,._. ~-', , __ 
egg dCI1- Indl-, I d \' i I !; , I I
osition \'ldU_\"Cr 0 ,Avcr- M.ul-' MlnI-,A\-er-!Maxl-;l\![Inl-: Aver- ;Mll.d-Mlnl- Aver- ,Mnxi- Mini-

Ills I ' agc I ilium ilium I ugc !ilium \\mum: age ::mUIII mum age jlllUm I ilium 

--'----\ !Da~.: Da~.1 Dav. :;;'~'II;'::I,~av;, Dav~, Dav. :, ~au. ;:;:-;;au. ii' Duv. Dava 
July 22____ I ! 5' 18.00, 18 I 18 12.00, 12 I 12 I 13.00 13 13 48.00 48 4H 
July 2:1____ a I 5 22. 33 t 25, 20 5.33 i 7 ! 3 113.67 I 14 13 46.33 51-1'--1--1-'-'-'-'----'-- 'I'olnlor 1 .,:;,' i ,!nvcr-I ' ' ! . it· .
_~gC~.-__ 41 5 

I

'2~.~.1 ~~_.'~ \ 7.00 !.~~ __ .~::~ ..l~i_~~. 75 ~~~,~ 

':;0 

.1
30 	 7S~I ~,"\.".. ." \ 

\'" .,,,~ 	 ~ "::P;~ \..... \ 	 ~ \ .... ~ \ I~ ~ 

~20 \ 

6S~ ~20

" \ II 

III ~ ~ ,~ f \ ~ 
I 9S ~ i: 	 ~ 

~/O f--~ 1\ ... SS~ " ~ 10 
7 \ 

~ 	 ~ ~ ~ ~ ~ ~ ~ ~ 0~, 1\ 

\ 

I \
0 	 45"~ ,£3 	 2$ 27,,oS 10 IS 20, , 

SEPT£H8E.e05EPT£1'?8ER 

FlO. 27.-Tilllc or dOllositioll or 55 eggs or the third FIG. 2s.-~rilllc or hatching or 55 eggs 
brood or cmlllng 1II0th, Dover, Dcl., 1Il'.!O or the third brood or codling 1II0th, 

Dover, Del., 1920 

THE THIRD GENERATION 

EGGS OF TIlE THIRD BROOD 

Time of deposition.-Second-brood moths began the deposition of 
third-bwod eggs September 10 and ceased September 15. Further 
details nre given iu Table 50 and Figure 27. 

Length oj inwbation.-The embryological changes and incubation 
~ 	 period of eggs of the third brood are recorded in TuNe 50. The data. 

show that the period from the date of deposition to the appearance 
of the red ring was 4 daysj the average period from the date of 
deposition to the appearance of the black spot was 10.56 days, the 
maximum 12 days, and the minimum 8 days j the a'~'erage incubation 
period was 12.56 days, the maximum 14 days, and the minimum 
10 days. 
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TABLE 50.-Timc of deposition, length of illcubation, and time of hatching of 55 
eggs of the third brood of codling 1II0th, Do,;er, Del., 1920 

Dale Appcarance of

lucubll'NumiJerObservnliou number or eggs , liou
Depos' Hed riu.. mack llinck ' llcriod• spot lIntchcd Hed riug ited nppcnred . nllIJt:'arcd ; SPOl 

---,---
Day.! Davs i Day.

L._._••__••••••••••.• 2·1 Sel.l. 10 Sl·Pt. 1·1 Sept. 22 ISept. 2·' . I!! 142 ... ________.. __ .. _. __ ..... ' 3 ~opt. 11 ~l'Jlt .. 15 , S\'pt. 23 t Bept. ~5 ' ". 
I!! 143. ___............ _. __ •. ; . Sept. 12 Sept. HI ].••do•••_-!- ..do•• _ •• , " 1~
11

40•• __................ ' I~ . ';"pl. (01 S~PL I~ i ... <1o...__ .••dO••••• ". 
 U 116_______ •••••________ • 0 ' Sept. 15 8<'(1t.1O •••• do........do•• __.:
j " " ' H 10----I ,J.\ \'croge ... ___________________ .. _____ I55 ; 10.56 12.56 
I 

LARVM O~' ~rHE TIUltD BROOD 

Time oj hatchin[l.-Eggs of the third brood hatched September 24 
and 25, as reference to Table 50 or Figure 28 will show. 
200,---r--r--r--r--r--r----,8S" No data were obtained 

f ~ on the length of the [eed
1.. ~ ~ jng period of the above 

17.:. , I • ~ larvre, and the life-history
I \" H ft ~J~ II ~ studies at Dover, Del., 

~ /501-+,-1,f-tj"'l....."rl.-t,-,ttt,+,-+--tTt-tt--t---l75~ were brought to a close 
~ , I , I /1 ~ at this time, 
~ I I : ' I, '/ I, :".. 

~/201l ~ " I' \1' ~ CODLING-MOTH BAND 
'II \, 'i I \ ~ STUDIES OF 1920 ~ /0 ol--t---+-'TI--+--.----'--lIittt-t----i6S ~ 
\J I ' ~ 
~ 't:::l As in 1919, laryre were 
~ 70 ~ ~ collected every few days 
~ :,= I~;;:;:;~~ ~ from banded trees in com
~ .so S"S"~ mercial orchards. In 

~ 1920 two orchards, the 
Pyott and Hardesty 01'

chants, were used for this 
pw-pose. Data on the 
collections made in the 
Pyott orchard are given 
in Table 51 and Figure 

PIG. 29.-Sumber of h.rne of ~o'liillg moth collccled from bunded 29. These show that 31 
trees, l'yotl orchllr\!, IJO\'cr, Dcl., 10:::0 

collections were mad e, 
the first JUlle 29 Ilnd the lnst October 15. from which 1,OGllan're were 
obtained. The mnximum collection wns mnde on September 14, when 
lOG 1i1.1Tre were found. Dntll on the collections made in the Hardesty 
OJ'chard al'C gi \'('11 in Table 52 nnd Figure 30. Reference to the above 
will show that 32 collecUon;; were mnde. theftrst June 23 nnd the lnst 
October 15, from which 3,979 lan're were obtained. The maxiulUm 
collection \\'11S made Oll Spptember 14, when 659 lruTre were found. 
The maxim.ulU colledion WfiR obtnined from both orchards on the 
SIUU(' datc. Xo l'ec'o"d of the percentage of emergence in 1920 
WfiS kept. 
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TABLE 52.-Band-record data 013,979 larva: 01 codling moth collected at the Hardesty 
orchard, Dover, Del., 1920 

--------~---~------------------------

'rree No. 

Duto o! collection I 2 I; ; 4 • 5 , 0 7 , 8 '10 11 112 ; 13 114 115 16 117 

1~11~~:~~~~=:~--r ::~i~ :i:iii -rl:::i::~-- :~:;::i: ::;j!:~~J::i::~;~i: ::l:i---i 
July S••••• _•• _____ 6 7 2; 2 ____ 3 1 '____ --.-i 2 U! L i 8, 2 1 3, 2 
July 10__________ .__ 2' 8 ___ • 3 2 2 _____ ,.___ l' 11 1 5, 3 '____ ,I I ,____ _ 
July 12_____________ Ii 7 1 :____ 1 3, 1 _____ ____ 1 I 15 2' lL ,____ 3 3 i 2 
July 10___ ._._•• _••_, 10 U ____ ' 2 1 Ii I, 3 ',____ 12 10: 121 2 5 4, 6 
July 10. ______ ._.___ 8 10 4, 2' 8 5 1 _.__ : 4 8 12113 5 3 7 i 7 
July 21._._••••• __ ._ 2 'J 3 2 i••• - • __) 2 4 1 (I 2 •••_ 3 I 3 
July 23 ••• _••••• _••_, 3 ii =:::I-'i- ---- U 2: 3 •• _.: 1 3 7 01 • __ -j-.__ 01 i 3 
JUlY 26. __ •• ___._._., 5 10 I 1 '_'_:, ____1 L 1 1'---. ____ ' 2 L I 8 ____ • 1 1 2 t 1 
JUlY 2U _____..______ 16 \} 1 a 2, 1 I H 13 __ •• 1 :__ ._ 2 --1-~7-1 3 3 t 10 I 5 I 3 
Ju y 31..___________:., 2 " 1 _. __ '_____.___ 51 1 '---1' 1 1 14 1 I 6 5, 3 
Aug. ll_____________ 0 U •____• __ ,____: 3 4 1 ____ 3 01 1 ___ .1, 1 1..--- ----. 
Aug. 0..___ •• ______ 7 2 4 1 01 I 10 2 ,____ ____ 1 3,:1 6 3 I 2 I 0,i 2 
Aug.IO..____________ 12 :1 ____ I ____ , 01 I :____ 1 1____ 2' 1 II 4 ----I 1 i 3 ____ _1 
!~~: l~:=:::=::::::: ~ ---~-l i :::: ::::i 1---=-':::: ::::::::: ___ ~____=_! ~ _'~'I::::I ___:_::::::

ug.I1-____________ 6 1 ____ 1 1____ : 5 11---- _.._____ 4, 2 2 1 ____ , 2 I 1 
Aug.ZO __ • ________ ._ 6 1,________ 1: 6 ,,-----'- ___ 2: 3, ,10 '-----' 3 '____1 1 1-----'-----
Aug. 2:1. ______ ••__ ._ 7 5 1 ______ •• ' 15, L 1____ 3 '__ •• 11, 3 U ._••••••1 3: 4 
Aug. 20_••____ •••_._ 15 7 _. __ --. __ •• _, 20 I 71 1 _•••1.__ ' 16 I 13 12 3 31 2! 1 
Aug. 30•••__ ._._.__ • 17 It! ____ • __ .. ____ 31' 17 _____ • ____•• 38 I 10 23 1 1 1: 2 

isoPt,,' :1 _________ ••__ 7 [, I ,--------1, 15 I, 1 ---- 3 ----, 11 3 9 .--- -.--,' 31 4Sept. 7. ____ • __ .____ 25 30 5 ___ ., 5 42, 14 0 5 5 i 20 16 40 5 1 10 10 
Sept, 140____________ 28 26 15 ____ 9: 125: 17 4 7 II 5, 17 32 59 5 7 36, 40 
Sepl.17.__ ._________ 11 7 6 ____ 4, 291 5 ____ 01' 3 5, 4 15 1 2 /.--__ 1 7 
6opt. 21 ______ .______ 8 5 ___________) 32. 4 3 3: l' a' 3 8' 2 1 I 151 1 
Oct. L_.__________ 15 0 11 ____ I! 21 1 12 2 3, 3' 3 3 9 2 21 \} 1 
g~~. L __________ . __ ..______ 1 ____ 1: 1 1 I 1 2 ;____ ,-____ _____ 1 ____ ____ 0 2 

. 15__ ._.___________ •• ____ • _••• __ ._ ••_., 1 -'--"1"--- ----t----, 1 ,_____ _____ 1 !.___ ,_____; 1 

'1'otaL.. ______ 250 mss,2.l46T.iooi 125127 r30r51: 222 ;1s93ol44f53jH41109 

=='-,= ~c_~"':~.c'c.,.__:c_""_,= __ c=~-;;cc-=··;~=============~==;='= 

Tree No. 

Duteo! 
 Total 

18 10, 20 I 21 !22 • 23 2,\ 25 26 l 27 : 28 1 20 30 31 32: 33 '34 ' 35 
collection 

1____ ___1-l~------ __ 

im~ ~=:===:= ::~:!::=:;:::i:;::Jii:::~: :::: ==:: :::=I::::==:t==::::~: ::== ::i=;:::=:'======:: o~
July 5_______ 3 :____ : 3 I 3 11 ____ ____ 1 7 1_______ ., 10 8 7 3 5 2' 2 122 
July 8_______ I! 1 i 7 r 2 5 I :____ 21____ I 2 I 18 8 2 1_____ ________ gg 
July 10_______ 1 ___ -' 5 I 3 5 ____ 2____ 3 ____ 5' 8 I 10 I 2, 2 ____ 2 80 
July 12_______ 3 ___ .I 6 1 9 Ll 21'---- 3 I: 10, 5 1 4; 2 ____ 1 114 
July 10.._____ 0 I 3 t 2 7 3 0 ____ 6 4 ____ 8 18 17 8 3' 4 2 ____ 180 
July 10_______ 31 2 I 4! 1 4 ---- 2 2 2 1____ 9 I 29. 8 9, 4 , 20, 1 3 207
July 21.______ 1 I, I '________________ ' 3 2 ____ 2, 5 5 2 I 2 -- 1 ____ 1 56 
July 23 _____ • ____ of 2 i-----' 1 1____ 3 ____ 1 ____ 1 2 1 21 1 2; ____ 1 88 

26 _____ ._ I I 1, ","! 1----[---- ,2 ;----I----l'----I -1 5 I 10 1 1---- 69I I 8 2 i 5JulyJuly 20_______ 3/-.-- _____ ' 1____ ____ 3, 4 10 ____ 5 40 3 12 6, 1 1 203 
July 31 _______ , 1 I, 3 1: 3 ________ , 7: 2, 1 _ 5 11 _____ , 3 ____ , 6 __ 2 6 110 

Aug. 3_______ g 3:, 1 •• __ ' 6____ I 6 ,____1____'____ 11 _____ 3____ 18 4; 11 112 

Aug. 6_______ 1 _____________ , 1 ____ ____ ____ 52! 2 10 3 ____ ____ 9 3 I 3 95 


Aug. 10_______ 1 I 1: 2 1 4 ____ j____ 3 -__ .I 3 f 3 II ___:_:::: :::: 20 ____ , 8 ~ 


jjJ~~ill~:~~i)~:~,H'~~'~'~~~ ~~'~'=:~:~j~~-~!-i~l Ii'-:~i:·~~· [~,~.-JiJ!-J-: ~ 

Sept.H ___________ , 12 3S ___ .:____ ____ ____ 2' _________ 24 ;4 20 1 ____ 31: ;, 9' 650 

ff: :1:J~~j ~~t1;=;~~~il,~~ ~l~~~,~~;MJ ~::~:u~:jj ~ 1:1:11; !ij 

TotaL. as167: 13i 33,601510501"4513;ml550 123~41 2H!_3~ !~_~.97~ 
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REVIEW 01<' SEASONAL-HISTORY STUDIES OF THE CODLING MOTH 
IN 1919 AND 1920 

A generalized review of the seasonal-history studies of the codling 
moth is given gmphically in Figures 31 and 32 for the seasons of 1919 

~ 

~ 

~ 

~~{I~======~====~la=~=_~===~=/n~!~=o.=~===o.=~~:=r,=~=7.=~~~~Ji;~~~/~~~~~O~OZ4~+~~=~==~~ 

~ ~ LI___L ....__.JI_/T.._~_71_~_w,--.lt/V<_i5'_o._~--..Lt_n-:_Z_'R_o--=rfii;_6'.~.~oI.~L<!?_£(_~_~_'$-.J1 

FlO. 31.-Diagrnm of life history of the codling moth in Dover, Del., 1919 

and 1920, respectively. The curves shown in these figures represent 
approximately the beginning, end, and height of activity of the more 
important stages of the insect, together with the apprmrimate rate 

http:oI.~L<!?_�(_~_~_'$-.J1
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of development from the beginning of a period to its height a.nd 
thence to the end. In Figure 32, owing to the small number of 
individuals under observation, a number of the diagrams are given 
only in outline, it being considered that representative diagrams 
could not be ma.de from the small amount of data at hand. 1\.. sum-

FlO. 32.-Diagrnm or life histor}' of the codling moth in Dover, Del., 1920 

marized account of the beginning, maximum, and end of the more 
important biological stages for 1919 and 1920 is given in Table 53 
for the purpose of a comparison of the seasonal history of these two 
years. This table shows that the various stages in the seasonal his
tory were somewhat later in 1920 than ill 1919, although in both 
yea.rs two broods and a partialthil'd dereloped. 
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TAIILE 53.-Stt'/II./flarized comparison of the life history of the codling moth, Dover, 

Del., 1919 and 1920 


Deginulng lIIaximum Ending 

1'orlod 

1919 1020 1010 1020 1010 1020 


:'(lring brood: I I 

Pupntion 01 inn·lU._•.•••••••••••••.••• Apr. 10 Apr. 12 i ~Iay 4. i lIIIlY 23 Juno 4. June 22 

,Emorgunce 01 moths..•••••••.•••••••. Muy 23 : May 23' June 13 ! .1unu 13 Juno 30 JuI,- 0 


,First gunorutlou: . ' 

Deposition 01 eggs......"""""'__ " May 25 . Juuo 1, Juno 3 i June 16 June 241 July 3 

Illltuhiug or oggs...................... lune I! Juno 10: Juuo g, Juue 24 r July 1 I...dll___ 

'LllrvlU IOll\-ing !ruiL.................. June 20. Juno 30 .July 1: July 8\ July 19 I July 28 

PuplItion or illn·lo.•• _................. Juno 24' July 5 July 5 July 13 Aug. 4. 'I Aug. 6 

.I';lIIorgonce 01 lIIolhs...................Jui~- 5. July 13 July.l9 July 23 Aug. ),1 Aug. 21 


.... ccolld ~onomtion: ' I 


Doposition 01 uggs..................... July II Jul~' 16 July 13 ' July 30 IAug. 0 I Aug. 10 
HlItehing 01 ogt:s, .................... July 17 July 21 July 25 ,Aug. n r Aug. 12 i Aug. 26 
[Jnr\'ll,\ICtH·i1\Hrr\lit._~_.~, • .-._._ ~_"' __ ._ Aug. 10 _...... ~~ __ .. _ .Aug. 24 M".~" •• _"'_; Sept. 1 : _________ _ 

1·\UI;. 28 } ,
Pupation ()! IlIr\'Il' .••• AUg. 16 · ..... •• .. lse~f.d 3 .......--1 Sopt. 8 '.......... 

l~llIcrgmlco or -:11oth5 . .• ~_~ ... ~~~ ..... __ Aug. 22 Aug. 2i ' ..........1Sept. 24 i.......... 

Third gencmtioU'


Ooposilloll or eggs ..................... Aug. 25 

Hntchln!! or eggs ..................... Sopt. -I 


'L\lJLg 5'.l",-Sul/!marized (:olllpal'ison of the dellelopmcmt of the more im.portant 

stages of /lw codlinfl1l!0th, DOlleI', Del., 1919 and 1920 


Average I 
 ~-lI~:';I;lU~~-\ ~~~u~_. 
l'oriod or dC\'lliopment 


1010 
 1020 1010' 102~_1~1 1920 


I

,.;pring hroot!; 


Lmtglh or pullalstnge,..................! 25.13 22.42 39 40 I 14 : 8 

!.ul1gth o( \lrU()\·lp~SltlOll period ....... 2.85 :1.23 8 7 I 1 i 1 

Length (II o\'lposltlon punod ......... . 7. GU 8.42, 17 211 31 2 

l'orio([ (rom emergence to lust [wiposi· ' 


dOll............. __ .................. O. &1 10.65' 18 23: 51 5 

",umher or eggs pcr romalo moth...... 12. HI 10.99 ••- ..." ..,..........1.......... , ......... . 

Length 01 nrc 01 Illllie 1II0ths........... 8.27 8.33 22 241 l' 1 \ 

Length or lire or IClllnle \ncths......... , 8.51 S.75 22 24 : 1 I 1 


}'Irst gonomtion: , 

Period lrom deposillou o( eggs to ap· 


Ilt~urt\I1CU of red ril1g _______ ....... _... ____ _ 4.M 4.42 6 7 3 3 

Poriod rrom doposiliou 01 eggs to up

l,cnmnce or hlnck spoL.............. 5.55 6.10 7 8 4' 4 

Length 01 incubation poriod........... 6.64 7.41 8' 10 1 5 5 

Length or Inr\'nl (ooding pmiod........ , 21. 21 i 19,75 47 42 0 10 

LenKth or [!ocooning period ............. 6,34 5.65 22 2 2
0 6 \
'Longth or puplII ................. 12.11 11. 47 30 . 32 5 5 

Longth or pr~o\'i ion period ....... 2.14 2.16 5 1
6 1 

l.ength 01 01'1 U porlOd ..........: 7.10 ' 12.71 13 21 I 4. 1 


\Pe~i,!d (rom olllergcnco to Inst.o,oipo- ; I 


SIUOll••••••_.........__............. 8.32 13,87 2
. . 
O!

I
Number or eggs por rCllmle moth......, 36.70 37.70 

Lellgth or Hlo 01 malo motbs .......,," 7.17 ! 9.98 

Leugth 01 ure or remalo motbs._____." 7.381 10.62 
·······;h······~·I·····+

Second /lonomtion: 

Period rrom depositioll 01 eggs to ap

pearance or red riug _____ .. __________ _ 3.23 3,80 2
5 5 I 2 \ 
Period IrOlll dopositiou or eggs to all" 
ponrnnoo 01 blllck spot...____•__•• __• 4.96 6: 4
71 3
.iAlngtb 01 incubation period •• __ ..,, __ • ~:~~ i 5.06 7 8 5 5 


Len~th of lan'al looding period ____.. .. 24. 00 I 24.94 40 45' 8 16 

Langtb 01 cocooniug period ............ 8.32 ! 7.17 171 12 3 3 

:Longtb or pupal stage._______........ .' 12,30 13.50 221 '14 5 13 


'l'bird generation: 1 

Poriod Irom do position 01 eggs to ap

pClIrnnco of red rius.........._..•..·' 5.03 \ 4.00 4 3'I 4 

Period lrom deposition 01 eggs to ap-
 I 


llellrnUl'1l 01 black spot............... 6.25 10.56 10 I 

Length 01 incubation puriod••_........ ' i.n6 : 12.56 11 14 , 5 \ 8 

,iAlngth 01 lan'al leodiugperiod...._••• 25.07 r......... l~ ........~~ 
32 1"--""--1r 

I All figures represent days, OlOOpt those lor the number 01 eggs per moth. 
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A summarized review of the development of the various stages of 
the codling moth, together with the average .number of eggs per 
female moth, is given in Table 54 for the years 1919 and 1920, for the 
pW'pose of comparing the average, maximum, and minimum length of 
each stage under observation for the two years named. All figures 
are in terms of days, except in the case of the item giving the average 
number of eggs per female moth) which natW'ally is in terms of eggs. 

NATURAL ENEMIES OF 'fHE CODLING MOTH 

PREDACIOUS ENEMIES 

The predacious enemie;; of the codling moth in Delaware dUl"ing 
the seaSOllS of 1919 Iwd 1920 were too few t.o have Itllyappreciable 
effect in reducing the nu.mbers of this pest. One species of beetle, 
l'enebro'ides corticalis ~lelsh., was found beneath bands feeding upon 
the codling-moth larvre. In addition to this predator, two species 
of ants were occasiolllllly found feeding on the lal'n~ beneath the 
bands. 

PARASITW ENEMIES 

Three species of hymcllopterous parasites, namely, .Ascogaster 
C<lrpocapSi1~ Vicr., BCWHlS ccu'PocajJsre Cush., and Phanerotoma tibiali.~ 
Rald., were frequently present in considerable llumbers,especially 
A. carpocaJlsce. 'rhr('c or foul' other species .were present in very 
small nUlubers. Table ,55 will gh-e Some idea of the lllunber of 
hymenopterous P!u'ilsites prescnt ill 1920. Of 1l,4821arvre collected 
in the ,field at various tilllt'S throughout the season, 3,107 of them, 
01' 27.06 pCI' cent, are recorded as parasitized. 

TABLE 55.-Parasitism of the codling moth by hymenopterous parasites, Dover.. 
Del., 1920 

, 
Number' Percent-

I~II~~~ of age of Wben rollected parasites parnsit-I collected emerged ism 

1, ~~6 
1,621 
2,07S 
5,997 

• JUlie 14 to JUDe 
July.W to Aug. 
Sept. H to Oct. 
Sept. 25 to Oct. 

18 
26. 
15 
7' 

HiS 
174 
132 

2.633 

10.50 
0.5r, 
0.35 

43.91 

11,482 3,107 Zi.OO 

DISEASES OF THE CODLING" MOTH 

A small percentage of hibernating lUlTre dW'ing the winter of 
1919-20 were killed by a fungous disease which was identified by 
A. T. Speal'o, of the BlU'eau of Entomology,ns a species of Hirsutella. 
The early stages of this disease cause the lUlTre to become bloated 
until the entire space within the cocoon is filled up. The lalTre then 
become inactiv.e until, after death, they appear as a mere chalky 
mass. In the latter part of the season of 1920 a small proportion of 
the larvre were killed by an unidentified wilt disease. 
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MISCELLANEOUS STUDIES 

TIME 0.' DAY MOTHS EMERGE 

Moths of the first brood,1919.-At the time of emergence of moths of 
the first brood in 1919, hOUTly emergence records were kept from 5 
11.111. to 7 p. Ill. in order to detennine at what time of day the moths 
emerge most freely. Records taken of 1,564 moths emerging from 
July 15 to July 26, inclusive, are given in Table 56. The moths 
('merged in greatest numbers between 12 m. and 6 p. m., inclusive, 
although some moths were recorded as emerging at every hour 
included within the limits of the observations. 

TAJll•.E 5li.-E1Il1Jr{/cnce oj 1,564 ·moths of the first brood of codling moth, hourly, 
from 5 a. m. to 7 1). 111., DOL'er, Del., 1919 

Numbor of moths omorging at 

!lnte of elllllrgonco 0 1: ~,~~g~ 
~w~ 

July 16. ______________, 

July 16.______________ 

July 17_ •••_._________ · 

July 18__ •• ____•••____ · 

July 10_______________ . 


~~n: ~::::::::::::::: 
July 22_. _. _____ ._____ 

~~l~: ;::::::::::::::::1 
Jul~' 2.~. ___• __• _____•• 

July 26•• _____••______: 


I 5 

J : __ ~ 
2 . 13 
3' 3 
4 . 17 
~ i t 
7· 4 
8 4 

Ig I~ 
11 3 
12 0 

Total._~----.--+~~---=~~9 

TIME 0.' DAY MOTHS 

OVU'OSJ1' 


A series of studies 
WitS stllrted in 1919 lind 
continued ill 1920 to 
nscertain the time of 
dny thllt the moths de
posit thei r eggs most 
freely. 

Moths of the first 
brood, 1919.-In this ex
periment six cages were 
used, in each of which 
were confined n number 
of .Ulale nnd fe male 
moths. Observntions 
were taken daily every 
three hours except ut 
2 11. m.; in other words, 
observll,tions were made 
at 5, 8, and 11 Il. ill., 

lind 2, 5, 8, and 11 p. m. 
tTul)· 29 and the last lit 

,\. M. 

6 8 0 

____ 2 I li 
7 0 12, U 
2 3 l' 0 
0 2 I I I 
3 1 4 I 2 

~,Ii: ~! ~ 
10 I 4 

10 IJ I 

31 Il 
2 1 
4 3 
4 1 
5 , 

~ ~ 
6 20 

- Total 
P. lIIl. DUm

_ ~ 

'12· 1 i 2 1 3 

1 2' 2: 5 
1 4\12! 10 
3· 4 12: 5 
4· 10 i o! 9 
4 5; 12 6 

g 2~ '\ ~ d~ 
5 8 37 13 

4 '5 6 7 

~:~ == =~_ ---~ 
4 I 0 0 ____ 81 

10 ____1____ ____ 50 
5, 28 ____ 88 
2 I 21 79g 
~:}~ 11 ____ 1~ 

10 i 3 16 ___• 136 

~ ~ ~,~ n u 4~ li~ ~. ii §t. ~g 4~ --g- ~ 
I 10· 2i I 13 10 10 33 26 22 9 I 31 'I 5 32 2 234 
1 2, 4 i 0 0 3 U 34 1 24 10 I 20 24 7 7 156 

~~_W; 76 (53 -noo157ls52051261147:m126l12 1,564
1 

/2.~0 

1000 /~ 

~ / 
,/ 

\~ 
750 

~: 
1:1 

~ / \ 
~ 

300 

\ 
~ /

2$0 

/ --INSECT ACTIVITY 

~ I I 
,<5 II, .2: 8. 

AH pl'f 

T//'?£ Or 06'S£R,l/ATYO/v 


.FI\1. !Ii-Time of dllY of o\"iposition of moths of the first brood 
pf the codling moth, Doyer, Del., 1919 

The first observation WIlS made at 5 R. m. 
11 p. m. August 5J 11 perjod of eight days. 
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All eggsfowld were removed at each examination. Table 57 gives a 

record of the time of deposition of 2,466 eggs. No eggs were found in 

the observations made at 5 and at 8 a. m., and 2,031, or approxi

mately five-sixths of the eggs, were found in the observations made 

at 5 and .at 8 p. m., thus indicating that the period of greatest depo

sition of egb'S is between 2 and 8 p. m. The time of oviposition is 

shown graphically in Figure 33. 

TABLE 57.-'1'ime of oviposition and number of eggs laid by moths oj the jirst brood 

of the codling moth; observations taken daily every three /z011rs except at :8 a. m.;

Dover, Del., 1919 


NumLer of eggs (ound dOllllSilod nt ,-

Dlilo of ou~ervntion 
 IN~::f~or-~~-' '-"---1----'--. -- - .. --. 'l'otalI 


11 n. 111. 2 P. til •• 5 p. Ill. : 8 p. Ill. 111 p. 111. 


July 211 ••••••••••••••••••••••••• : 1 o 

Do.........................; :.! o 

DO·· .......................1 3 o 
 ~ 

~ 

;~r 
! 

j ! l~~ -~~~g'
Do ...........__ ............; 4 o 
 o 011 33 0 33
Do.........................: 5 o 
 o 0 21) 2 37
Do......................... o o 


Jul~' 30......................... 1 o ~ g I~~ : 4~ l~: 

Do........................., :.! o 
 24 45 33 7 lOll
Do....................... .. o 
 o 0 18 ' 0 ISDo......................... o 
 0 1 U 0/ 0 0Do......................... ' [> o 0
 o 0' 0 O'Do .........................; 
 o o U • 19 101 , 1 121


July 31 ......................... 1 
 o oI 122 47 , 18 187
Do.........................: 2 o 
 o • 10 2 0 12' 


o ~ I I~ ¥ g :i 
5 o 3 9 21 0 33
~~~ ~~~~~~~~~~~~~ ~~~ ~~~ ~j 

o 

= 6 o o 32 3 0 35

Au~. L ......................... 1 o 
 7 83 51l 7 156.
Do ......................... 2 o 
 o 23 8 0 31
Do .........................: 3 , o 
 o 0 3 0 9
Do......................... 4 , o 
 o 102 2 0 104
Do........................., 
 5i o 1 25 15 1 42'
Do .........................: 6 i o 0, 0 3 0 3' \ 

Aug. 2..........................; 1 I 3 
 o • 7 25 13 48 


o 0 0 0 6.E~': :::::::::::::::::::::::i 3 
2: 

o 
o 

0, 0 1 0 1
.I)l),.,. _____ • • _~ ~ _________ ._ ... ~ 4 o 0' 0 1 0 1

Do .... '"'''' ..............: 5 o 
 o 0 80S 
DO.........................1 o : 
 0' o 0 0 0 0 

1 
 o 51 16 0 61'
A Ugj}o::::::: :::: :::::: ::::::::; 2 8, o 14 0 0 14
Do ........................ . 
 3 o o 5 0 0 5

Do........................ . 4 o 
 o 10 0 0 10

Do......................... : 5 o 
 o , 12 0 0 12

Do......................... 6 o 
 o 5 0 0 5


Aug. 4.......................... I o
., 4 , 16 ' 56 18 94

Do ......................... ' 

Do .........................: 3 r o 


0, g , gig g g 

,Do .........................: 4 i o 
 1 ; 124 : 89 30 244

Do_ ........................ o 
 U; 0, 0 0 R
Do ......................... ~ i o
Aug. 5~ .... ___ .. __ .. __________ ... ____ 1 . o 30 0 0 30 
o 3 12 I 10 0 25
Do ....................... .. 2 o 
 o 0 s 0 8

Do........................ . 3 I o 

Do......................... ' o 4g 6~ i 6g g 16g

Do.......................... ~ t o o 01 0 0 0

Do ......................... oj o 12 41'
o 35 I 0 


·1'otnl...............................i 3 
 107 943 ; 1,088 325 2,466

I 


, OUsen'uliolls were mode at 5 and 8 n. m., but no eggs wero found. 

Moths oj the spring brood, 1920.-Records of the time of oviposition .• 

by muths of the spring brood in 1920 were begun 'at 6 a. m. June 

18 and taken thereafter every three hours (except at 3 !l. m.) until 12 

o'Clock midnight, June 24, when the experiment was brought to a 


" 
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close for this brood of moths. Records were taken from moths 
confined ill SlX cages. Details of this experiment are given ill 

Table 58 and Figure ~600'r-----]r-----1r----'-----.----~
34. Of the 937 eggs ~ - IN's~cr .lifer/vir)' 


deposited, 759, or 81 

per cent, were recorded ~400,~--~--~~~/I\~~--~
In the observations 

made' at 6 and at 9 

p. m., nnd the period of 1200'r---+---~~~-+--~-4~~ 
maximum deposition 

was from 3 to 9 p. m., 
 ~ V ~ which agrees with the 
corresponding experi- ~ 0$ .S 'f 9, .t? 
ment carried out in A'O~"""'£OF08:'~P.::'1'T/ON h/PIY/G"m,A/Y 

1919. No eggs were }'IG. 34.-Time of duy of oviposition of moths of the spring
found ]n the observa- brood of the codling moth, Do,er, Del., 1920 

tions made at 6 and at 9 a. m. 

TABLE 58.-Time of oviposition and ,number of eggs laid by moths of the 8pring 
brood of the codling moth; observations taken daily every three hour8 except at 8 
a. m.; Dover, Del., 1920 

Number o( eggs found deposited at I 

• 

Date of observation , N~~f~er Total 

~__ .. __ ~__, ~~~I_ ~p~~ 9 p. mJ 12 p. m. 

June 18________________________ ) 1 0 0 I' 0 0 il 0Do _________________________: 2 1 0 0 0 1 2 

i5~=====================:::=1__________________ ______ ~ 13 J 3~20 I fa 3~5 g 1~fjlDO • ! 5 ~ 29 0 
Do __ •_______________ .______ 6 0 4 0 2 0 6

June 19__ •__ •••••. __ ••. _.•_••••• : 1 0 0 2 7 0 9 

g~=:=:==:===:==:===========! ~ g ~ 1~ g g 1~Do_ ••_. ______________ ._____ 4 0 12 35 11 0 58 
Do _______ ._________________ 5 0 0 I 0 0 0 0 

Jun~::iC::=::=======:======:===:Do ~ 0~ gI i0 ~ 0 ~_________________________ ; 2 0 0 g 0 
Do _________________________ : 3 0 0 1 0 0 1 
Do ________________________ -' 4 0 0 16 0 0 16 
Do_________________________ 5 0 0 I 0 0 0 0Do _____________ ._..________ 6 0 0 I 0 0 0 0 

Jun'ii;~=====:==:::::====:::=::=! ~ g t4 I 18 1~ g ~ Do _____________ •• __________ 3 0 0 I 0 1 0 1 
Do_ •• ________ •____________ • 4 0 0 78 12 0 90 
Do ____________ •______ •_____ ' 5 0 0 24 10 0 34 
Do. _______________ ••__ •____ , 6 0 0 0 0 0 0June 22____ • ______ . _____________ , 1 0 0 17 0 0 17 
Do _____ . _____ •_________ •__ -. 2 0 0 0 0 0 0 
Do ___________ •__ •________ ._, 3 0 3 6 0 0 9 
Do___________ •••___ •____ •__ • 4 0 0 7 2 0 9 
Do_. _________ ._____________ 5 0 0 0 0 0 0 
Do ______ •___________ . __ .__ 6 0 0 0 0 0 0 

Junb~~~:=============:==:===== ~ g g ~~ I 8g g 1~~Do_ •._._ ••• ________________ 3 0 0 ' 381 0 0 38 
Do______ ••••_.._______ .____ 4 0 0 i 14 0 0 I 14 
Do_ ...___ •__ ••_. ______ • ___ • 5 0 0 ' 32 I 6 0 I 38 

lun~~::::::~~=:::::=::::~=:::=1 ~ t g g ~ ! 18 gI ~ 
Do•••__________ ._.__ .______ 3 ' 0 2 : 15 ! 14 0 31 
Do ____ •••________ ..__ ._____ 4 I 0 0 ! 4 i 1 0 , 5 
Do._. _________ .____________ 5 : 0 11 : 8! 8 01 27 
Do._. _____ ._ .•. ____ •___ ._.____°_1___0____0_:___5_1___4____0_____9 

TotaL._____________ ._ ... _._. ______ 1 15 160 i 516 1 243 3 

t Observations were made at 6 and g n. m., but no eggs were found. 

937 
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Moths of the first brood, 1920.-0bservations of the time of deposi
tion of eggs by moth\) of this brood were taken every three hours ex

cept at 3 a. m. The 
/OOO'r-----.----,r----,-----,-----,----- first observation was 

made at 6 a. m., July 
23, and 1·:1e last at

800'f--__t---t--t----tt-"'~,,:--t----t 12 midnight, JulY 29. 
Dming this period

~ '\ 1,822 eggs were re
~ 600f---+-----t---+-+-+---f\--\--t corded as deposited 
~ -- IIIIS~CT ACTIVITY ,_,\ in six cages. Table 

59 and Figure 35 ~ 400r--~--_+----_r-r--+-----r_1<~ show the records to 
agree with previous 
results, as 1,517 eggs, Izoor--+--+--H/-,r-~-\~

II \ or slightly over 83 
per cent, were found 
ill the observations 

9, N~N ,S J;¥ $#, n/o~6WT made at 6 and at 9 
T/r?£OFOB.s£RYAT/O/v p. m. No eggs were 

FIG. 35.-Tlme of day oCoviposition of moths of the first brood of the found in the observa
codling moth, Dover, Dol. 1920, tions Ina9.e at 6 a. m. 

TABLE 59.--Time of oviposition by moths of the first brood of codling moth; obser
vation8 taken daily every three hours except at 3 a. m.; Dover, Del., 1920 

Ollie Number of eggs found deposited at 1_ T II 
Date of observation number lfB:iii:-'- 12 m. I ap. m. 6 p. m. 9 p. m. 12 p. m. ,ota 

1 ----0 ----0-1---0--0 -----8- ---4 12July 23••••••••••••••• 

Do••••••••••••••• 

Do••••••••••••.•• 	 ~ t g 4~ 1 18 ~g 1~ 2g 2~~ 
Do ••••••••••••••• 
Do ••••••••••••••• 	 1 g g! g g 126 8 lag
Do••••••••••.•••• 

July 24••••••••••••••• 	 ~ 8 8 ; 8 ~~ 126 8 2l~ 
2 2 3 ' 7 5 0 0 17Bg:::::::::::::::, 	 a 6 ; 24 1215 0 19 76

Do.•••••••_ •••• 4 , 4 0 : 0 25 a 0 32
Do •••••••• _ •••• 51" 0 0 i 0 20 2 3 25 
Do···············1 	 6 0 0 , 2 68 26 0 96 

July 25.•••••••••••••• 	 1 3 O. 1 0 0 0 4 
2 2 0 ' 0 4 2 2 10Bg:::::::::::::::: 31 7 0 0 2 01 3 12DO•••••••••••••••1 41 5 2 1 0 2 0 10 
5 3/ 0 5 14 1 0 23Eg:::::::::::::::i 	 6 I 0 1 <I 23 25 18 71

July 26••••.•.•••..••• , lOOt. 0 0 0 0
Do••••••••••••••. 2 0 0 0 14 0 0 14
Do •••••••• _ ••.••• 3 2 0 12 18 3 0 35 

4 01 0 0 5 0 0 5Eg:::::::::::::::: 5200200 4
Do••••••••.•..••• 

July 27•••••••••••••.• 	 6 0 I 0 17 26 16 31' 621000000 0
Do.•••••••••..••• > 	 2000001 1
Do.••••••_.•.•..•• 	 3 0 1 0 0 10 0 11 

4000020 2Bg::::::::::::::::
Do••••••••••.•.. .' 	 65 010 11 00 3301 03 01 381 

July 28••••••••••••••• ' 0 01 01 0: 0 0 	 0Do•••••.••••••...! 	 2 01 0 0 0 0 0 0 
3 I: 0 0 0, 3 1 5Eg:::::::::::::::i 4 01 0 0 6i 2 0 8 

Do•••••••••••••_.' 5 0 I 0 0 9 I 0 0 9 
Do••.••.•••••••••: 6 2 I 0 0 53 I 5 0 60 

July 29••••••__ •••• _•• , 1 0 , 0 7 25 " 12 0 44 
Do •••••••••••••• .! 2 4 0 3 143 12 0 162 

E~::::::::::::::: 	 ~ 18 I 8 1& 1M I ~ 8 1:~ 
Do. ••••••• ••••••• 	 5 0 , 0 0 25 0 0 25 
Do........ •.••••• 6 0 i 0 0 0 3 0 3 

Total···········I=== -----6-2 --""74 --92- 867 650 77 ~ 

I Observations wcre:made at 6 n. m., but no eggs wero Cound. 
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OVIPOSITION BY INDIVIDUAL MOTHS 

Studies of the number of egbrs deposited by individun.l moths were 
made in 1919 and 1920 by isolating pairs of male and female moths 
in sepn,rato cages. The cages were examined daily and a record 
made of all eggs found. 

Moths of the sprin[/ brood, 1919.-Table 60 gives the number of 
eggs deposited by onch femnle nnd the dn,y on which they wero de
po;;ited. In tbis experiment no records of those which failed to 
oviposit al'e included. In nil, 12 pairod females depositod 207 eggs 
(rom lv1tty 23 to June 17, inclusive, giving an average of 17.25 eggs 
per cttge. The maxim::r.r,.i number of eggs deposited by any indi
vidunl was nl, and tho minimum (for those which oviposited) was 2. 

TABLE GO.-Oviposition by individllal moth,~ of the spring brood of codling moth, 
Dover, Del., 1919 

DnlO or oviJlPsition . "1'- ..-

PuirNo Mu)' June "'\ Total 

23 : 2'\ ,25 20 27 \ 28 '.3< 2 0; 10 '. ~~: 12 I.~<! 
1__________ .. ___: ' i t 4 

12 
79 
4 
3 

~.5 
5 

13 
2 

42 
34 

'l'ulllL.. 13, 3 i 22: 32 22 i 0 ,I: 10 3' 42 26 22 .:L ..~ 
Moths of the first brood, 1.:19.-Records of the oviposition of the 

femalos of 233 pairs of moths of the first brood are given in Table 61. 
Of those 233 pairs, only 59, or slightly oyer 25 per cent, deposited any 
eggs, Sixtoon out of the fifty-nine pairs which did oviposit, or slightly 
over 27 per cent, deposited only a single egg. Those which failed to 
oviposit are not listod in tho table. Oviposition began July 22 and 
ceased August 26. No eggs were deposited between August 7 and 
13 and between August is and 26. During this period 1,277 eggs 
were laid. Oonsidering only those which oviposited, this gives an 
average of 21.64 eggs per female, with a maximum of 106 and a 
minimum of 1; whoroas, considering the total 233 pairs under obser
vatioll, the avemge was 5.4S eggs per female, with a maximum of 106 
au d fi In iuilllUlll 0 f 1. 
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TABLE 61.-0vi1)Ositioll by 59 ilidividlwl1Tloths of the first brood the of codlillg moth, 
Douer, Del., 1919 

!I Date of oviposition 

Pair No. 
Ii July August 

~ 
1'I'ota1 

22124 ! 25 26' 27 28;21) I 30 r~' 2 3 5 0 7 13' 15 16 IS! 26 

1I '. ,: I - -, 

1 

1 
4 

36 
9 
1 

100r~lit~!)1;-*I~i!fl ~1!~I·!II-~~I~~!~Ir==~I~ Ilr~I-! 
15 

1 

1 

1 
3 

.t 
1 
5 
8 

53 
1 
7 
5 

16 
9 
3 
6 

10 
100 
21 

II~~-~!IIIili~~:i:i]~;!r~.~,lj~lllilr~!I;II!ii ! 

r~~~~~~:=~~~:J~~~=~~ j:iJ';~.~~-~~f~~ili-j~~J~~~~! 1 

:g:::::::: :::'::::::::: ::: :::: :::: :::: :::: :::: 25 --3- --i- -i7- ::::':::::::::,:::: :::::::: ::::! 4t 
'tf.:::::::: :::'::: ::: ::: ::: :::: :::: :::: :::: ::::_~~_ J --i-:::: ::::'::::.:::: :::: :::::::: ::::i :;::52___________'___ ,___ ___ ___ ____ ____ ____ ________ ____ 5 3-1 ____ 3 _______________________ , 42 

~:::::= :::':== ::::::, ______________________________ ::: :::: ==== :::: ==:: =::: :::{~~'________________ ::=::~i: __ ~_~~~~::=::,::::1 , ::=:1-1 :::=:=: ,'____ ____ ____ ________ 3~56_________________ 14 
57____________ . ___________________________________________ ,________ :____ 11 ____________ - ___ i 11 
58___________ , ______ ,_____________________________________ !____ ____ ____ ____ 4 34 6 ___-. 44 
59 ________________ -._________________ ,____________________________ '________ .___ ____ ____ 14 14 

-.------------------------.--.-----------
TotaL_ 17 '37 1918511 84 117 2S2 54 62 130 81' 39 : 55 13 8 11 48 6 14 1,27i 

Moths of the spring brood, 1920.-Data as to the number of eggs 
deposited by inclividual pairs of moths were obtained in the same 
manner as in 1919. Out of 75 paired females observed onl:r 22 
deposited eggs. As shown in Table 62, the 22 female moths deposited 
455 eggs from June 9 to June 271 indusiye. Considering only the 
individUllls which oyipositecl l this gives an In-~~l'ilge of 20.68 eggs, 
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with Il lllltximum of 99 Ilnd 11 lllinil111UU of 1; while fol' the total 
number of pairs under observation the average was 6.07 eggs, with 
.a!maximum of 99, Ilnd a millimum of 1. 

'1'A fiLE 62.-0vi710.'l"ition by 22 individual moths of the sprino brood of the codling 
11I0th, Douer, Del., 1920 

Dille of deposition, Juno 

t 

.Moths oj thejirst brood, 1920.-Pairs of moths of the first brood of 
1920 were observed for the nLUnber of eggs deposited and the date of 
elloh deposition. Of the 181 pllired females observed, 76 deposited 
1,859 eggs front July 26 to August 24:, inclusive, while 105 pairs failed 
to dcposit !Uly cggs and !l1'e consequently omitted from Table 63, in 
whieh t.he detnils arc re('.orded. Eight females deposit.ed only one egg 
cMh. The Ilyerage number of eggs deposited by the females ovipos
icing was 24.46, the rnnximum 209, and the minimum 1; while 
the I1XCl'llgc nUlnber of eggs for t.he total number of females under 
observation wus 10.27, the maximum 209, and the minimum 1. 

TADLE 03. '-Ouipo.sition by 76 individual moths of the first brood of codling 11I0th, 
Dover, Del., 1920 

DntQ of ovipositiou 

l'nlr No. July August 'rotal 

1 
1 
8 

42 
12 
10 
4~ 
3 
!l 
4 
1 

54 
8 
4 

13 

http:deposit.ed
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TABLE 63.-0uiposiUon by 76 illdirtidual 1II0ths oj the first brood oj Godlill(J 1II0th , 
Dover, Del., 1920-Continucd . 

I Duto oc oviposition 
! 

l'8lr No. I July 
!_-
I I I 
12tl2S2!J130131

l f I 

2 6; 0 S 9 

Angust iTO(l\! 

-I., I I 
10;11 12i 13 14 15 16,17 i1SlU2!J21222321' 

I ~ • I . 

fi 
41 
10 

4 
34 
'¥T 

2011 
19 
22 
12 
37 
2tl 
2 

42 
1 

10 
d 
9 

55 
3 

82 
4 
2 
3 
3 

105 
23 
3 
Q 
3 

11 
1 
4 

Il4 
16 
41 
H 
1 

138 
14 
2

3-' 
S 

113 
10 
39 
1 
T 

11 
>I 
2 

III 
3 
8 

19 
1 

10 
Ii 

Im~;;;;:::~r~':;~-;;I~~;;;;;~-;;l-~~ -~~l,-;;;~;;;;~-;;i;;; ;~iiiil~~~'~ ~~,~~~~: 1,85: 
t, 1 I, i • fl. l 
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