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UNITED STATES DEPARTMENT OF AGRICULTURE - 7-
WASHINGTON, D. C.

A

{ LIFE HISTORY OF THE ORIENTAL
~- PEACH MOTH: IN GEORGIA

By Ourver I Suare, Entomologist, and H. 8. SwiNars, dssiviant Enlomologist,
Division of Deciduons Fruil Insests, Biféat of Entomology? :

‘GONTENTS

Pago Page
Intraduction 1 i Mimeellnmeous notes i2

Life-history studies of the orients] peach math Time required for Inrvae to euter peach
in 1925 and 1926 2 1w 12

Matorind used 2 Weekly colleations of infested terigs to
Ovlposition 2 determine shundance of larvae In the :
Incubaticn. 3 flald__. — - 13
“Larvsl stago 4 First appearance ol larvae in the feld. .. 13
Pupal perlod ) Placo of entrance of Jarves into host____. -~ 14
Muoth emergence. 8 Placs of pUpPatoNe s e eieee 14
Length of life of moths # ‘Abundance ang SpIEnd. .- e M

‘Hemmaory of the e history el the oriental Stetus of the erientsl peach moth Infestation
pezch moth in GeorgiA. e oo cimcememe 12 i Qeprgin 15
Pargsites 1% .

INTRODUCTION

The first record of the oriental peach moth in the Southern Stetes
‘was from Valdosta, Ga., in the fall of 1923. Adults were reared from
larvae found in peach fwigs from the home orchard of R. M. Shaw
of that eity. Valdosta is south of the Georgia peach belt, and very
few peaches are grown in thet locality. During ‘the summer of the
same year suspicicus injury was observed on several peach trees in
the town of Fort Valley, (ia., which is in the center of the peach
belt, but no larvee were taken for determination. During the
spring of 1924 s number of lervae were collected in twigs from these
same peach trees in Fort Valley, and they were determined as Las-
peyresia moleste Busck. It is quite probeble that the inseet oecurred
at Fort Valley in 1923, the year it was first recorded in the South.
It is now known to occur in practically sll of the Southern States.

1t is believed that the insect may have been brought into the
South in infested apples. The first L. molesta larve colected in the
-G'aor&ia. poach belt wes taken frum a peach tree in the rear of
groceny store. 1t was learned that decayed spples were sometimes
thrown out in the rear of that store. An adult L. molesta was rearsd
from g larva in an apple that was purchased at that place. The
barrel ifrom which it came showed that the apple was shipped from
& locality in the North where the insect was known to occur. Ship-
ments ‘of apples had been mads from there to & produce dealer 1n

ILaﬁey;‘m'a mofesta Busek; order Lopldopters, family Tortrisidea.
10, ié,lde.u, formerly of this burean, assisted in teklng the Bfe-history tecords that ere entodied in
this report.} L
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Macon, ‘Ga., and then were jobbed to merchants in & number of
locslities in the State. In nearly every locality in the South where
the insest is known to cccur the first infestation was -confined to
trees withinn or very near to the city or town limits.

Since a survey in 1924 showed that the insect was generslly dis-
tributed throughout the South, and since it had caused considerable
losses to peach growers in the Middle and North Atlantic States,
where it had been established for some 10 yesrs, it was deemed
advisable to undertake a rather thorcugh-going life-history study of
the insech in the .South, so that its life history under southern con-
ditions would bs known in case the enforcement of control measures
ever becwme necessary. Consequently the life history of the oriental
peach moth was studied at Fort Valley, Ga., during 1925 and 1926,
and this bulletin gives a report of that work.

LIFE-HISTORY STUDIES OF 1E~IE OR%E}NTAL PEACH MOTH IN 1325
b 19

MATERIAL USED

% intering larvae for the life-history work in 1925 were obtained
from material collected at Fort Valley, Ga., during the fall of 1924,
from material sent to Fort Valley from other States during that fall,
end from laervee hibernating in basket lners of corrugated paper
gont to the writers in the spring of 1925 by E. N. Cory, of the Uni-
versity of Marylend. At the close of the insect season of 1925 there
was an sbundsnt supply of oriental peach moth larvae on hand
with which to start the studies of 1926. In 1925 six enerations
and a partial seventh were reared in the insectary at Fort Valley. In
1926 five generations and & partial sixth were repred in the insectary.

OVITORITION

Oviposition resords were obtained by eaging & known number of
female moths with males, and allowing them to ovipositon peach leaves.
The eges were counted at the end of each 24-hour period and irens-
farred o incubation cages. During the senson of 1025 oviposition.
records were taken on 1,287 females, with which were confined 1,451
males. A total of 52,723 eggs from those females wes counted during
the season. 'The average number of eggs deEosited per female (all
generations combined) was 41. Table 1 gives the period of oviposition
5§ eack brood in 1925 and the average number of eggs deposited per
female.

TPanne 1.—Period of eviposition of cach brood of the aricntal peack molk and aqverage
number of eggs deposited per female, Forl Valley, Ga., 1928

MNumber of moths | Dite of— Average
. { Toiul ‘numhcr

of egEs
First avi-| Lost ovi- \‘ig'[xggﬁsed per fa-
position | position b manle

‘Broad of moths

-

Apr. 16
Apr. 24
June 1
Junpe 28
July 10
Aug. 10
Sept, 19

£ i e
£ BBREEeE
o | o B
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The average number of eggs per female of the last thres generations
iri 1925 was much higher than the average number per female of the
first four generations. :

During the 1926 season oviposition records were taken on 524
females, with which were confined 479 males. A total of 16,869
-eggs from those females was counted during the season. The average
“number of eggs deposited per female (all generations combined) was
32.2. "Table 2 gives the period of oviposition of each brood in 1926
and the average number of eggs deposited :per female.

TaBLE 2.~—Period of oviposilion of each brood of the oriental peack moth and averaga
number of sggs deposiled per fetnale, Fort Valley, Ga., 1926

Number of Date of— Aversge number of daya—
oths
Aer-
Tatal aga F
oumi- | num- Tom :
Broog krer flf ber of B emer- or En?eﬁ
i- . | #EES Ug-1  £EES Qlore [ gence
Male (Famnle Fimﬁg;; Lﬂoi%t?:; tuslted | per | ovipo- | to max- ovipo- tg:ll]n?t
pos, pos female | sition | imum | sition | [¢ /5%
‘;I':if‘.i"n' sitlon
5] - S 150 225 | Apr. T (June 1| 2,14 0.8 3.6 4.9 6.8 9.4
First..... K 78| Mny 23| July 2| 4,033 | &1.7 1% 4.8 2.3 10.2
Becon a5 60 | Juoe 21 | Aug, 1] 3,00 448 2.3 4.2 8.4 9.6
“Third. .. 70 T | Fuly 23| Sept. 1] 9,433 43.5 2.0 4,4 .8 8.8
Fourth, [i31 66 | Aup. 17 | Sept, 27 | '3, 755 a6, 9 L8 3.1 7.0 7.8
Flfth oo 7 T | Sept. 207 Cct. & 405 ETAY 2.8 44 %} 8.0
Total or
DYErRge. .. 470 524 16, 860 32.2

Temperatures above 100° or below 85° F. greatly reduced the
number of eggs laid. Maximum egg deposition took place upon-days
with an average temperature of from 80° to 85° snd awith a daily

~range of from 70° to 95°,
INCUBATION

The eggs laid upon the sides of the glass oviposition cages wers
-counted and then destroyed. Those laid upon leaves were counted,
placed between two strips of wire screening, and observed once daily
until hatched. Incubation records were taken on a totel of 16,081
-eggs during the season of 1925. Table 3 gives the average, maximum,
end minimum periods of incubation for eggs of each generation in
1925.

‘TaBLE 3.—Length of incubalion period of eggs of each generation of the oriental
peach wmoth at Fort Valley, Ga., in 1986

Numbga of Length of incubation period -
erys under
Brood hservii-

tinn Average | Maximum [ Minimum

Days Days Daps

Sacoad : 1 i3 : 3
Second.... . N
“Third mmmmmmmmmmmmmmmm——— - 2,4i0 3.3 4 3
Fourth 4, 883 8.2 4 3
Fifth. e 3,726 3.4 4 3
Bixth 3,317 35 4 a
Baventh ..o 1,553 4.0 & 3

i
i
.
i
i
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In 1926 incubation records were taken on a total of 5,947 eggs.
Table 4 gives the average, maxirum, and minimum periods of incuba-
tion for eggs of each generation in 1926,

TasLe ¢—Length of incubation ;Iwm'od of eggs of the orienicl peach moth al Forl
Valley, Ga., in 1926

Nurmber of Langth of incubation period
eges under
Brood e b—
tiom Aversge | Maoximum | Minimum

Days Days Dapa
First 1,017 5.7 9 8
: d 1,420 37 8 a
Phird 1,238 37 4 3
Fousth 1, 084 3.4 4 3
FHih 1,108 a7 4 3
Bixth B2 4.2 i} 4

LARVAL STAGE
LARVAL FEEDING PERIOD

The stock-jar method wss used for the determination of the feed-
ings period. Whore the larvae were reared in cut twigs some dif-
ficulty was experienced in keeping the twigs from Wﬂti.ﬂ%. It was
foumf necessary to supply fresh water daily and to replece them
occasionally with fresh twigs in order that the larvae might reach
maturity in & healthy condition. Much less difficulty was experi-
enced when the larvae were bred in peach fruit, although occastonally
the peaches were so serverely attacked by & rhizopus rot that the
larvae were spparently unable to utilize them as food. The length
of time from the date the larvae hatched until they entered & pupa-
tion stick to spin a cocoon was talken as the larval feeding period.

Records on the feeding period of 5,017 lervae were taken during
the season of 1925; 437 of these were reared in peach twigs and 4,580
were reared in peach fruit. Table & gives the everage, maximum,
gnd minimum larvel feeding periods for each brood during 1925.

TA‘B.L‘E 5.—FLength of feeding veriod of eack brood of larvae of fhe orienial peach
moth al Fort Valley, Ga., in 1826

Nuasber of Langth of larval feeding paried
Bromd In twlgs In fratt
In twigs|In [ruit
Aver- | Maxl- | Minl- | Aver | Maxi- | Miznl-
age | muom | mum | sge | mum | mumn
Days | Daps | Dayps | Deye | Days | Daps
First 10 86 210 28 jE43 16.3 25 pidd
2| 1 50 3 0.5 ¥ 3 1L 3 2% a
Third 23 457 8.4 4 7 163 15 T
Fourth Wi L 12b 9.4 15 6 2.9 17 8
Fifth 11 5 216 11.2 17 3 il 4 20 T
8ixth 1, M1 14,7 41 7
203 1 462 w2 3% 11

During the sesson of 1926 larval feeding recorde were taken on.
1,938 individuals. The stock-jar method was used, as in 1925, and

R S
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all larvae were reared in fruit. Table 6‘g'ives the afer.age, maximum,
snd minimym larvel feeding periods for each of the broods of 1926.

Tarrm 6-—Length of feeding period of each brood of lorvae of the orienial peach
moth af Fort Valley, Ga., in 1886

Tengtk of larval {eeding porled in
frait

Averape | Maximum | Minimum

Days Days Tays
137 3

COCOONING PERIDD

As the larvae entered the pupation sticks after the end of the feeding
period, they were given numbers and then examined deily $1l pupation
cccurred. This period from the ‘time they entered the sticks until
pupsiion is designated as the cocooning period, regardless of whether
cocoons were spun or nob.  The great majority of larvae spun cocoons
the same day they entered the sticks, a few delayed several days,
end a very few pupated without spinning cocoons. A. very small
proportion of the overwintering larvae passed the winfer in pupation
sticks and pupated in the spring without ever having spun a cocoom

Tables 7 and 8 give the length of the cocooning period of larvae
during the sessons of 1925 and 1926 a4 Fort Valley, (Ga., and also the
total alength of the larval stage of each brood (larval feeding and
cocooning periods combined}.

Tasre 7—Lengih of larval feeding period and toial lengith of larvel slage of ecach
brood of the oriental peach moth, Fort Valley, Ga., 1885

Averege ength of | A Total averags
Tarval - feeding | ominar)  length of larvai
peried— cocaoning| Stege i—

perlod

{from

ond of

Iz twigs
pupation)

Bays Days

First . ] 185 20.5
Bacond - . kY 13.8
Thind. . 2.8 1L.2
Fanurth X . 2.0 12.3

Fitit. aL : 3.0

Bixth. 3 2.6
Haventh __ : 119.%

! Larval feading and cocoonlog perinds.

t The cocooning periods of someo of thase Individuals were abrormel, 65 1 took 41 davs, 1 took 24 days,
4 took 32 days, I tock 31 days, 2 took 28 doys, 2 togk 25 days, 2 took 23 (fsys, 1 took 21 days, 1 took 19 deys,
snd ! took 18 days.

? Hivernating iarvae,
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Tainte 8.—Length of larval feeding peﬂ‘o& and total length of lerval slage of each
brooed of the oriental peash moth, Fort Valley, Ga., 1986

Avernge
length of
coecooning

pariod
(from end
of feeding
period ta

tima of
pupation)

1 Yarval feeding and coconning porieds, ! Hiberoating larvaa.
HIBERNATION OF LARVAR

After the completion of the larval feeding period, larvae entering
the pupation sticks were given numbers and examined daily for
El}lpa;tioq until cold weather had stopped trensformation. The

bernating larvae were then examined approximately every two
weeks during cold weather and once a week during wartuser weather
until spring. They were then examined daily. The pupation
sticks containing the overwintering larvae were kept in glass jars
in & sereened insectary with & wooden roof.

Newly hetched larvae appeared in the field in the spring of 1925
sbout two weeks earlier than in the Insectary. This was balieved
to be due either to lack of sunshine or te an insufficient suEply of
hibernating larvee in the insectary to represent accurately the field
conditions.

In the fall of 1825 larvae were also placed in hibernation in a cage
with screened sides and top. This cage was situated in the open,
whers the sun could reach 1t from all sides. In 1926 the first male
moth in this cage emerged April 6, and the first from the insectary
material, March 28. The first female moth in the cage emerged
April 4, and the first in the insectary, April 7, The first eggs of
the outdoor moths ware laid April 7 and the first eggs of the inseetary
moths, April 9.

Very close sgreement batween insectary and outdoor-cage records
was evident in 1926. It therefore seems possible that the differences
noted the previous season were due to the small number of indi-
viduels under observation in the insectary. On the other hand,
the earliest larvae noted in the field in 1925 might have been hetched
from eggs deposited by moths which emerged very early because
the overwintering larvae had hibernated in a position exceptionally
favorable for early spring emergence.

In 1925, 12.1 per cent of the larvde of the fifth brood in the in-
sectary, 64.6 per cent of the sixth, and 100 per cent of the seventh
brood enmtered hibernation, fhere being seven broods that year,
Table 9 gives the period of hibarnation of these three broods of
larvee that passed through the winter of 1925-26, and the date the
first and last larva of each brood entered hibernation.
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Parts 9—Lenglh of hiberngtion period of three broods of larvac of the orienial
peach moth that pessed through ihe winter of 1525-26 at Fort Vailey, Ga., end
the dates the first and last larva of each breod entered hibernalion

Proportion | Tength of hibernating period (from
of 1926 tine of enterlny pupation sticks
Date first, Datelast | 7.0 | spriog- uuniil pupstion)
larva Inrvn o o broodpupaa
Brond of larvae (1825) 1| entered [ entered the 2" deriv
hiberna- . hloerna-| 0. from diffar-
ont broods
of larvae
of 1925

Avormnge Minimym

1925 Number | _Per cend Days Days Daya

Filth. .. . . 83 7.8 200.2 priti] 164
Bixth. Sept. 6 ; A 488 &6, 3 i81.1 233 140
Sept. & | Nov. 21 381 35.9 1743 254, 131

L Fourth-brood larvae existed when the Elberte peaches were being pleked. The Elhecta is the lest
commercial voriety to vipen in Georgin.  No fourtb-brood lervee hibernated in 1625,

Table 10 gives the percentage of broods of larvae of 1925 entering
hibernation, and the percentage of mortality of -each brood during
the winter of 1925-26, These data are derived from material which
hibernated in the insectary and therefore do not accurately represent
the mortality which oceurred in the field.

TanLe 10.—Percenlage of broods of erienial peach-moth Iaruc;e of 1885 enlering
hibernation and percenlage of moriality of each brood during Lthe winter of 192526
in the tnsectary at Fort Valley, Gu.

Larvae
Brood of larvoe (1025) under
observation

Hibernating larvac that
Laryas that entered dled during winter of

hibernation 1925-26

Number Per cent Number FPer cent
168 12,1 09 41.8
740 .6 86 1.6

Bavanth._. 417 108, 0 32 7.7

Tota! or average | 1,328 451 187 14.1

1 One jarva of the fourth genoration started to hibernaie, hut died late in the [nll of 1925.

In 1926, 11.8 per cent of the fourth, 86.7 per cont of the fifth, and
100 per cent of the sixth broods of larvae entered hibernation, there
being six broods that year. Table 11 gives the dates the first and
last Iarva of each brood entered hibernation in 1926, and the percent-
age of each brood that entered hibernation.

TaBLE 11.—Dates on which the first and last larve of each Grood of the oriental
peach moth entered hibernaiion tn 1986 and percentage of cach breod enlering
kibernation, Fort Valley, Ga.

Date fiest | Datelast
larva larve Larvag
Braoed of larvas (1825) entered | entered | under oh-
| hiberna- | hibarne- | servation
tion tion

Larvaoe that entered |
hibernation .. |

i Number Fer cent
Fourth ! Sapt. 24 458 54 1.8
Fitth : . T Get, 28 235 BB. 7
Gizth___ | . _.ta. - 2 12 1460
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PUPFAL PERIOD

‘Observations on pupation were made daily by examining the larvae
within the cocooning sticks. During the season of 1925 pupation
records were taken on 3,676 individuals. The spring brood began to
gupate on February 25. Table 12 gives the first and last pupation

ates for each brood and the average, maximum, and minimam lengths
of the pupal period for each brood. |

TasLE 12.—Firsi and leat pupation dales for each brood of the oriental peach moth
and length of pupal period for cach broed, Fort Valley, Gu., 1925

Tiate of | Date ot Pupne Fupal periad

Brood first pu- | last pu- | under ob-

pation - patton | servation | s eno0q | Masimum | M inimum
. INumber Days | Dayr Days
Spring 1 - Feb. 25 | Apr. 16 42 13.3 : u8 8
First 3 Apr, 18 [ May 22 110 1o 20 7
First ! May 6 |June 16 73 1.4 I 5 &
Seeond ' . ee May 10! Jume 23 280 8.4 13 5
Second L Moy 18 ; Jane 21 120 Iy 1z 4
Third 3 May 12 July 6 131 80 13 5
Third ——— - Jume I7 | July 23 640 8.4 17 5
Fourth 1. July 12 | Aug 28 1,078 8.4 19 4
Fifth 1. : Aug. 5| Bept. 22 385 82 18 4
Sixth e e —m——— Sept. 6§, Oct. 13 312 8.3 l 24 b
[

L Raared in fngeetary. Part of the spring-brood moterisl was sent to Foet anla%_tmm Marylend, Some
of the lirst-brood larvas wern regrerl in peach twigs, hence the late pupation, Mo larvae of the seventh
generntion pupated in the fal of 1825,

t From Inrvas collocied fa the feld.

During the season of 1926 pupation records were talen on 2,536
individuals. The spring brood began to pupate on February 24,
one day earlier thar the first pupation record in 1925. However, one
less generation occurred in 1926 as a result of the long pupation
period of the spring brood and the lower September teraperatures.
Table 13 gives the first and last pupation dates for each brood and
the average, maximum, and minimum length of the pupal period for
each brood.

TapLe 13.—First and last pupation dales for eachibrood of Lthe oriental peach moth
and length of pupal period for each brood in the inseclary, Fort Valley, Ga., 1925

: riod
Dateof | Dateof | Pupse Fupal pe

Brood first Jast under ob-
pupation i pupation| servotlon Average | Maximum | Minfmum
Number Days Daya Dayr

Sprioy. Feb. 24 | May 26 86 18.7 50 8
First Alay £ June 1E 340 0.7 13 T
5 d Juna 10§ July 22 478 4.3 13 4
i s July 9 Aug. 23 414 8.6 17 8
Fourth Aug. 7 Sept, 14 287 g.é g g

Fifte - ..] Sept. 2 ‘ Sept. 20 31

MOTH EMERGENCE

In 1925 the first moth of the spring brood emerged on March 8 and
the last moth emers;ed April 28, Moths of the first brood began to
emerge April 28 end continued until July 8, the late-emerging moths
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being from larvae sent from Marylend. The second-generation
moths began to emerge May 21 and continusd emerging until July 8,
Moths of the third generation started to emerge June 20 snd con-
tinued untl August 2. The fourth-generation moths started to
wmerge July 20 and continued until September 4. Those of the fifth
genaration began to emerge August 12 and continued until October 14,
and those of the sixth geperstion emerged during the period from
September 15 to October 25.

In 1026 the first moth of the spring brood did not emerge until
March 28, and the last moth of that brood emerged June 8. Moths
of the first brood began to emerge May 18 and continued emerging
until June 29. Second-generation moths began to emerge June 18
and continued until August 1. Moths of the third generation
started to emorge July 17 and continued until August 31. Fourth-
generation moths emerged during the period from August 14 to
Septernber 23, A single moth (female) of the fourth generation
emerged November 8, which is the latest moth-emergence record for
this latitude. Fifth-generation moths emerged during the period
{from September 10 to September 27.

In all, 3,754 moths were reared during the season of 1925; 101 of
thase were of the spring brood, 101 of the first generation, 129 of the
sacond generation, 723 of the third generation, 1,251 of the fourth
genaration, 1,081 of the fifth generation, and 368 of the sixth penera-
tion. The peak of emergence of each brood of moths wae as follows:
Spring breod, April 25; first brood, May 22; second brood, June 13;
third brood, July 24; fourth brood, August 10; fifth brood, August
31; sixth brood, September 21. The daily rate of emergence of
moths during the season of 1925 is shown in graphic form in Figure 1.

Altogether, 2,960 moths were reared during the season of 1526; 991
of these were of fhe spring brood, 414 of the first generation, 589 of
the second generation, 541 of the third generation, 391 of the fourth
generation, and 34 of the fifth generation. The peak of emergence
-of each brood of moths was as follows: Sprinz brood, April 26; first
brood, June 11; second brood, July 2; thivd breood, August 2; fourth
brood, Aungust 31; fifth brood, September 20. The daily rate of
emergence of moths during the season of 1926 is shown in graphic
form in Figure 2.

LENGTH OF LIFE OF MOTHS

During 1925 daily records were kept on the length of life of 1,406
male and 1,243 female oriental peach moths. The males lived an
average of 9.9 days and the females an average of 10.6 days. Table
14 gives the average, maximum, and minimum length of life of moths
of each generation in 1925,
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Tasie 14—Lengih of life of male and female orienial ;ceack mothe al Fort Valﬂcy,
Ga., during the season of 1985

Male moths Feroale moths

Length of 1ifo ‘Longth of lifa

Aver- | Maxi- | Mini- Aver- | Maxl- | Mini+
nge mun IDUIm age Eddjiiad

g
o

Daﬁa Bays
14.4 20
10.9

Dal.*s Days
Spring. .. .1 31

I-‘lrst . i?
ﬂ'.‘h!r-’l . 17
Fourth - . .

FHED,
Hizth

I R E T ST EYICTIN

8
8
19,
0.
1.

G.

v | Rt e e

Total or overage

,
#m% assﬁt}

3
e

3

VLN ALY

]
:
4
:

\

]

LI PRGN TIPS (55

&

AL LR S P TOTVT

/v'
3 . o
,;pr—/ -
”‘725’
TS T aviera acvoo—-" NS
FIaurE 1.—Emetgence of 3,754 orlental peach moths at Fort Valley, Ga., seasou of 1025

During 1926 records were kept on the length of life of 475 male
and 508 female oriental peach moths. The males lived an average
of 11.6 days and the females an aversge of 125 days. Table 15
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gives the average, maximum, -and minimuny length of life .of moths
.of each genersation in 1926,
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FI1GURE 2.—Emergence of 2,860 orfental peach moths at Fort Valley, Ga., season of 1026

TARLE 15.—Length of life of male and female orienial peack moths at Fort Valley,
Ga., during the seasan of 1926
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SUMMARY OF THE LIFE. HISTORY OF THE ORIENTAL PEACH MOTH §
IN GEORGIA o o FRAtOTE 3

‘Table 16 gives o summaery of the length of time required for each §
generation of the oriental peach moth to psss threugh the skveral §
- stages in-its life cycle. The average time required to complefe the !

~entire life cycle in 1925 ranged from 24.8.to 40.5 days, end in 1926 |

.. it ranged from 24.5 to 32.8 daysi The first and Jast generations '

-required more tima to .complete their life cycle than did those in
- midseason on account of the cooler weather in the spring and fall.

TaBLE 16.—Summery of the lifs history ‘of the oriental peach motk in 'G__e_o}éia,
. 1985 and 1926 : :
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1 None pupated. -
PARASITES

. Parasites of the oriental peach-moth are apparently very scarce |
in the region around Fort Valley, Ga. A large quantity of oriental . |
peach moth material was collected in the ficld during 1925 and 1926

m connection with the life-history studies, and from it only thres .

parasites were taker. These were Lirophaga variabilis Coq. (Dipters)
.g/lay 81, 1925; a species of Apanteles (Hymenoptera) June 16, 1925;
and a new species of Eubadizon (Hymenoptera) June 14, 1926.

A considerable number of larvae collected in the field during 1925 -
and 1926 were found to be attacked by an undetermined wilt.

MISCELLANEOUS NOTES
TIME EEQUIRED FOR LARVAE T0O ENTER PEACH TWIGS

Two larvae in the third instar were removed from infested twigs
of the new growth of 4 2-year-old peach tree on April 16, 1925, and
at 2 p. m. they were placed on ire& uninfested peach twigs. Larva
No. 1 wandered about on the leaves for about five minutes and then
started to rasp the tissue of the midrib of one of the unopened leaves
at the tip of the twig. The leaf tissue was not eaten but was cast
to one side as. the larva worked, being held together by silk. By
3.30 p. m. the larva had bored in, and it disappeared into the stalk .
Cab 415 p. m. Af 445 p. m. it had not bored {arther than just to
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- enter the stalk. Larve No. 2 had just molted when removed from
¥ on infested twig. At 8.30 p. m. it had spun a silken -case around
§  itself and had begun slowly to rasp the tissus. At 4.45 p.m. this
8 larva ceased to work. In another observation a first-instar larva
3 entered & peach twig one hour after it was placed on the plant.

WEEELY COLLECTIONS OF INFESTED TWIGH TO DETERMINE ABUNDANCE OF LARVAE
) IN THE FIELD

In 1926 infested twigs werse collected for onme hour each week in
two orchards in the center of the Georgis peach belt. The results
of these collections, together with the average number of larvae which
hatched deily each week in the insectary, are shown in graphie form
¥ in Figure 3. It is evident that the peaks in the insectary records
t  correspond rather closely to those in field collections.
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FIGURE 3.—Abundone of orieutal peach moth larvas in the field, 85 determined from weekig

colloctions of infestod pench twigs, compared with the average number of larvas whick hatehe
daily during the preceding week in the imsestory at Fort Valley, Ue., 1026
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The orchard &t Fort Valley was an old beering orchard, and the
twigs had hardened by August 2. No further larval work was found
in the twigs. The orchard at Macon was a well-fertilized 1-year-old
orchard in which the twigs started hardening about August 3. Prac-
tically a1l the twigs had hardened by August 24, although & few larvae
were found in twigs as late as October 15, these standing a much
better chance of successfully hibernating.

FIEST APPEARANCE OF LARVAE IN THE FIELD

At Fort Valley, Ga., the first larvas found in the field in 1925 were
geen April 10. They probably hatched April 6. In the insectary the
first egg hatched April 18. In 1926, full-grown larvae were found im the
field on May 5, and in the insectery on May 3. Second-broed larves
only a few days old were found in the field on May 26, 1926, while
the first eggs of the second generation hatched in the insectary on



http:NVffO.6e

N R T
IR “

i4 THCHNICAL BULLETIN 152, U. . DEPT: OF AGRICULTURE

ggﬁi;— 27. Tn 1927, the first larvae fuund feeding in the twigs in the
Pt

td were seen April 2. In 1928, the first larvae (about two days-old) ,'
were found in the field on April 25. The latest date on which a larve §
was found in the field was October 15, 1926, at Macon, Ga., when & -

nearly full grown individual, probably of the sixth generation, was :

‘observed feeding in a peach twig. According to the field notes the ¥

stages of -each generation appeared in the field from two to four
days earlier than they did in the insectary.

PLACE OF ENTRANCE OF LARVAE INTQO HOST

Observations on 7 larvae on April 11, 1925, showed that 3 entered
the shoots through the leaf peticle and 4 enteied just below the base |
of the petiole through the stem. Of 2 others, 1 entered through the
peticle, and 1 entered ‘through the stem between nodes. -One

ound in & commereial orochard on April 13, 1925, had entered through

the stem. TFive found in a home orchard on the same day had all
entered through the stem. About 50 per cent of the larvae found
in the field up to April 13, 1925, were working upward in the shoots
from the place of entrance. .Of 56 larvas entering peach fruits on
May 14, 30 entered through the side and 26 through the stem end.

PLACE OF PUPATION

On June 17, 1925, two pupae were found in small hollow twigs on
& tree at Fort Valley, Ga. Another was found pupating between
peach and twig, and one old pupsal case was found in the same posi-
tion. On June 22, 1925, two pupas were found in & depression at the
stem end of green peaches. On October 27, 1925, an exemination
was made of peach irees in a Macon, Ga., orchard, that contained
varieties ripening from June to October, to determine the places of
oriental peach moth pupation. Ten empty pupal cases were found
above the crotches and 12 below. The adults had emerged from all
cases. No cases were found on the trunks below the soil surface.
Soil sifted from under three trees of a late variety contained no
larvae, pupae, or empty cases of L. molesta. In November, 1926,
24 pupal cases were located in an orchard north of Fort Valley, All
were on trees under bark, in split limbs, or at peticles of peach leaves.
Two hibernating larvae were located in a hollowed-out twig from
which the pith had been removed.

ABUNDANCE AND SPREAD

In the Fort Valley (Ge.) region the infestation in 1925 was confined
to peach trees within the city limits of Fort Valley and Macon and
to parts of seven comunercial orchards. In 1926 there was a marked
decrease in the infestation, and that year only a few trees within the
city limits and parts of two commercial orchards were infested.
There was an increase in 1927, An observation on April 4, 1927,
in one of the commercial orehards infested in 1925 and 1926 revealed
more larvae than ever before at that time of the year. There werse
about as meny present as could be found at the height of infestation
the summer before, The infestation within the city limits was
heavy, and during the season the insect spread to orchards 12 miles
north, 15 miles south, 6 miles east, and 6 miles west of the city of
Fort Valley. However, the infestation was very light throughout
the area. There was also an increased infestation in other sections
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of the Georgia peach belt in 1927. There was a marked decrease
agein in the infestation in the early part of 1928. The insect was late
getting started in the spring. A commercial orchard north of Fort
Valley that had always shown the heaviest infestation had less than
one-tenth as many injured twigs in it on July 9, 1928, as it had had
ab the same time in 1927. During 1028 the insect spread 7 miles
farther south, in the Fort Valley<region, than the southern limit in
1927, and in one orchard near Marshallville the infestation was fairly
heavy, but throughout the whole infested area in middle Georgia
‘In 1928 the injury from the insect was of no economic importance.

STATUS OF THE ORIENTAL PEACH MOTH INFESTATION IN GEORGIA

The oriental peach moth has not been and is not now of any eco-
nomic importance in the central Georgia peach belt. The chances
are that it never will be a pest of major importance in that section
unless fruit that matures late in the season is planted, because no
host is afforded for the maturity of the last three broods of larvae.
The harvest of the latest commercial variety of peaches is usually
completed in centra! Georgia before the last three broods have been
produced, By that time, on account of the hardened condition of
the peach twigs, the larvae have ceased to Work in them. Conse-
quently, owing to the absence of a host after midsummer, there is
an apparent heavy mortality of oriental peach nioth larvae of broods
that would otherwise hibernate.

Young growing peach twigs contain s considerable quentity of
whater-soluble sugars which the larve is able to utilize as food. Dur-
ing the hardening of the twig its growth is practically stopped, and
the soluble carbohydrates are deposited in the pith and medullary
rays in the form of sterch, which is ot available to the larva for
food, ms the necessary digestive enzymes are lacking in this insect.
The decreased nutritive value of the twig and the increased diffi-
culty of penetrating the hardened lignified tissues result in the star-
vation of a large number of larvae. In the latter part of the sum- .
mer small larvae have very frequently been found dead within the
tips of hardened twigs.

In 1925 fourth-brood larvae were meking their appesrance in the
middle Georgia peach belt during the harvest of Elberta peaches,
the last commercial variety to ripen in the State. No larvae of the
{fourth brood hibernated in 1925. The fifth, sixth, and seventh gen-
erations were reared in the insectary after the peach harvest that
vear, and 12 per cent of the fifth, 65 per cent of the sixth, and 100
Eer cent of the seventh brood larvae hibernated. In 1926, third-

rood larvae were making their appesrance in the middle Georgia
peach belt during the harvest of the last commercial variety of
peaches, but no larvae of that brood hibernated in 1926. The fourth,
fifth, and sixth generations were reared in the insectery after the
peach harvest that year, and 12 per cent of the fourth, 87 per cent
of the fifth, and 100 per cent of the sixth brood larvae hibernated.
Thus it appears that the broods of oriental peach moth larvae that
hibernate in middle Georgia are not produced until after the fruit
hos been harvested and the twigs have hardened.

A few larvee yearly reach maturity late in the season in water
sprouts or sucker growth of neglacted orchards or in the twigs of
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late-growing trees. These arg able to hibarnate aud start the infes- ;

‘avion again the following spring. In an exceptional year, when late
rains force vigorous twig growth late in the summer, a sufficient
number of lsrvae may be able to reach maturity and hibernate te

cause commorcial damage the following season if conditions are then

favorable for their increase.

In latitudes where the insect -produces six or seven broods of ;
larvae annuslly, its hosts would perhaps be subjected to severe at- i
tacks if field conditions were favorable for the rearing of the later
generations. The heavy mortality of larvae of the broods that hiber--

nate m middle Georgia has held this insect in check. ’

While the insect has been spreading in the Georgis peach belt
since it became established, the infestations in the central part are |

light and are to dete of no economic importance. In the northern

art of the Georgia peach belt considerably heavier infestations have

gen reported by C. H. Alden of the Georgia State Board of Ento~
melogy, and the insect is likely to become of considerable economic
importance there. In that section apples are raised, and the later
broods of -oriental peach moth larvae are able to mature in the fruit
and hibérnate in sufficient numbers to injure peaches seriously the

foliowing season. s
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