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ABSTRACT
Peeh fruir nr, BatnoNru zonota (saundes) (Diptera:

'l epbrilidae), wlicb invadcd $c Eeypdd ecostsrem duing early nincties
ol the ldt cenlury, !'roduccd diflerenr haailous to rbe honicultunl
poducts and conrroucd rhe exporl of oranges ro other counrdes. This
pald iddre,r' h. efie.r\e1e.s ot !otd rea n"nr cear \ rdch ,a.r n)

ord' gL Th( ro-aee remp.rd - e unJ pe nd.
$hi(n el\ rL.l loooo-o'a..r\ o ,t, n,.r 1 ."ni,.,g. .1 ,"-.h',,.,lJ on Vd'enck dig". srr .tte poeh. e.r co.d
drrrll- Llrw: .r. rqr.rm!.j ! Li (- t!.]|i. ,:u.r r-t, q.ii .i.o! ald nji
.old khcr< the sf.re,r rarCe. wrh drt c..nr nmaru,e {"ce,,eeg ,nd

' 
t'ond,'"-n.*',bnaer{eree\po{drut.- 0. Cbrr {,;, lO

trd 14d"'s l'insld ldae sere rhe mo.l.o.rdr iroge uher,r\e r'l
:tur"r a ". exp!.ed ro I / !l] < oC tor l0 ald t4 d"J.. .0u"" mon"tir)
wa denoost'd .d La6e purh"ner.otd di,inte,.aion rer ra .nou.ea
ro confirn lhe resulrs of the smll scalc iesr Mo.e fian l4Z0 valencia
ortrgps. wrrch prev o-.1) ilfc.led u'rh -0 ece\ ea.h rd teDt 11 )5.(
aid 65"" Rh..nrl rh. d la'\a. nj"' appe,: I i1 IrIr.rclld.-rl-u1r sen e\po.<oro I/r0_( u.t.t.aJ. lhcrru.r.u\r
di$ected r'or laNal exaninarioi. Moe.han ll9o0 oiihe I'r insr;r t;;
were rJrcdu.cd andallofrhem weE d.ad

INTRODIJCTION

. frui1fljes (Dpted: Tephiridad are sdous insd pcsrs rhat lhen
wrde d rr.bur'on "nd hoJ r" r- dh<!r 'r, prJducuon uortd$ de
D llerenr spelre ot tdr.tJ tert-1.ddr hd.. beei "!!;JenD Jjnuod..ed inro hglfl 

' 
Fmrroun. lo24' Lr, nC ol]. .t rhc tar tra j;.



291 EE pt l. ol AppL StL, 2.tl 9 ) 2009

a hamtul speies ofTephndd, 1be peach fruit fly. ,9 zonara {Saunders),
r2s eponed (El-Midhrly e, !1,, 1999) causinS considehble dmage 10

ftuil producrio! (H.shem 
"r 'r,2001). 

h c considered d a polyphagous
ins1, where it attacks oidSes a well as more than 10 species of frun
and vegeralles crcps (Oskly, 1946, N.rryrn otrd Botr!, 1960, Syed
sral.,l9?0, and Klpoor lnd Ag! al, 1982). Orange is considered as

one of lhe mosl imponant ho cul1u6l sourccs ol incomc in aevpt.
where it is expofled ro direE ounlries round rhe $orld. As a

consequence of lhe presence of this pesi, rhe interslate mov.ment and
erpon of Egyptian oranecs are psfuicled by planl quaranli.c rcgulations.
Tnese barnels io free t.ade may be olercone by the applicadon of a

suitable posthdest disiofeslalions lreahenl For ndy yetrs,
fiDicalioD of fruil with etnyl€.e dibrcnide (EDB) was acepred as

disinlenarion prccedure. dd fumigalion sch.dules hale been developed
for th. rreatnenr oformscs asainst frun pests (Rigney and wild l9?5
and Bond l98il). As &e EDB ho hazard crecl on the ecosysrcn
(Environmentd Prot..tion Ag€ncy, 1984), other posthdvest Lreatrenls
was necdcd 10 b. €valuated. 'lne cficacy of cold storage as a
disinfesladon lrealtuenl has been dehonsrmr€d previously for
Medircruean ftui1 fly, Cet.nitis capratd (Weidenm) in apple
(Sproul, 1976), odges and peaches (El-Nehal dt ar., 19841. Caibbean
fni\ ny, Anastrepha suspense (Loew). i. onnscs (Benschoter, t984,
B€nschoter nd Wilherell, 1984 .bd Hill er dL, 1988) dd cddbola
(Gould, 1996) and Quecnsland lnn fly, Darrr tlD,r €rosgalt) in Kiwi
fruil (Rippon 1d Snilh,l9?9 &d J€$uD md Bahee.1990), Valencia
o..nges (Hill et zr, t9881, Eureka dd l-isbon lenons (Jessup er d/.,

The present studt is underhkeD lo evaluate the efficicncy of
cooling trcatmenl lgaisr th€ inmature slages of peach lruir fly in
otdges lo be used s a poslhaNe( melhod od conseqtrently lhe
Egyptian oreges can bc expon.d to diflerenl couDtries sately. The tesi
lif,its ado cd were &ose dcscrib€d by sproul 09?6) and acccprcd by
the Japanese plet q uamnl i.e authori I ies

MATf,RIALS AND METHODS

Lahoratory stock cuhures lsach fruil fly. B ,otrara (Sdunders)
were sta.t€d from samples of gula bd peach infesled fruits collecred
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fion Ciza, Qa\lbia .nd Fayom soveho.ates oichdds du.ing rhe
period of September 1999 and einiorced periodically wilh wild stain.
Reding of flies was cdnducred in the laborarories of rhe Honicultual
Itrects Resea.cb Depanment (HIRD). Planl Porection Research l.sritule
(PPRi). AericultuEl Resetuch center (^Rc).

The labolabnes weF adjusted for consrdr condnions {hd€ fie
rcnp€dture sas 25+1'C d lhe r€latile bumidrty w6 65a5%. Eggs
were colleled in d egg ieceptacle (a yellos plast'c tmspa.enr ballwnh
fine holes aromd and intenally rnemd with eualajuice) plaed in lhe
cage to r€ceive thc oviposired eges. Eggs wer€ plantd on anificial diet
ued by Alir .r dl. (1005)

Test fruits ued in the following experioent were C l,r sze,sis
var. t/a/er.k. The ftuils *ere n.lwq fEsh, welldrened md erown.
truns wcE stored ai 4-5 'C unlil lhe cxp.riment sas $aned. Fruits sere
€xmined 10 be healthy dd free from c!ts, sralch4 o. any bicrcbial
ihfection or isect infesiation.

Esgs trrc colleded &om the eEs rec€oracles by Il houB int€ryal
in slerilized walq. Eggs wcr€ hanged on cad (bbck filler paper of about
2 cm X 2 cn) usidg caoel hair brush under st€reo nicrorope. Usins ihe
Cap melhod ofinoculation. each frun was in culaied with ege cdd. Bolh
the keament and coltrol lruiis were inmulatcd

There were small md l&ge disinfeslation resrs. The small $51e
disinfeshtion tesr wd .onduclcd to find oul the dost loletut nage ol
peeh iinit fly against cooline md the shonest cooiing period thal induce
100% moitality. The disribution ol developmenral stages of peach ftuit
iy in ormges was srudied by dissedi.g 5 truirs every day for sev6 da'.
lo oblain thc requiled dcvelopmdtal $.s€. Therc w* 4 difierc.l
ftalments, I day egg and !r'. 2d ed 3rd instar laNac treatment. Each
rrealnent epesnled by 6 cooling applicarions. confol dd ]. 5. 7, l0

d l4 dd)s exoo\G. l-d-h @oling oppli,alion r(p|cared . rmcs Lach
oleee recc'led Ir0esR.rleesc d.,c\(.ol r" rn)ra lana ueat:ned
received 100 eggs (2 ess cardi) each.

Ior ldge scale disinfestalion test, nore thd 1600 ltuils s€le
used in the expennent (nore ths 1470 fruirs for kearnent, I 00 fruirs for
control, 2l fruils for laNal derclopment and 3 fruns for sensorel Each
frun(excepl snsols iiLi ) rcceiv.d an cgg cad (50 eess).
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After inoculalion. the lruits were distibured in t ays (20 frui$ /
lray) od ircubared i. 25+2'C for ldval d.velopmcnr. Incubalo6 od
cooling chobqs werc in Cenlral Labo6iory of Dare Paln. Pre-coolins
teatndt were iniiiared when hore thm 80% of the leae reached rhe
desned srage, where Alns tesmitted to 4-5"C incubaior to p.e!e lhe
waler to elaporate frcm the fruits hence the cooline we!. eoing lo be
alibcted P'tcooling penod extend for 24 hows On rhe second day the
fruils qere moved 10 ihe cooling chamber of I 7 +0 5 "C and 65 +5%Rh.
The cooler Ms pEviously adjusled for rhe desned bmpedture and
relalive hDidity for more th 48 hom befo.e lhe fruit power Afier the
ftuits weE poweed into lhe c@ler, thc usd cooler sp&e was incrcded
to be 35%.fthe tolal {ace for load factor.

Duing ihe applications of smaU and largc disinfesl.lion iests, 5
sensors werc usod to estinale th€ lempehtuE chdges inside dd oDlside
rhe frlns (l se6 w*e iisid. the rrui1s (sensor l,3 and 4) dd 2
senso6 were ourside the fruits Gm$s 2 ed 5). Belore ihe exp€nnenl
slaned. calibRtion of the sens6 ws p€rloned by immeding the
sensoF inside a contain$ full of melt€d ice sarer. The coolins kstment
sladed shen the lempeGtw of aU dar. sensoB ofjnside fruns ftived to

Afle.lle fruils Ncrc Fowercd into cold chanbeB al 1.7 a0 5 "C.
the conliol f ils $qe noved for ladal popping out Each fruil was
ncubdred ,n a pld\ ,. , or rdine. ol 500 nl volLhc Ihe c"nrarners $ere

previoBly iined wnh a fine layer of sand fo.ldNal pupalion @d iissue
pap€r for ward absorplion The containeE were coveied rightly wilh
perfoded Fi(e of texture.

whd the @oling period conducled. the fruits *ere poweled into
the 500 nl conlaines od kept a1 25 12 eC and 65% Ri as in the conlrcl
tr@tnenl to allow leae which mighi still ali\€ 10 pop oui Aller 5 days,
the sed ofthe@ntrol and heatnent codtainers was sieved to collar .nd
count the rupae for each fruir Tle fruils were dis*ded fDr lanal

A (he-say analysis olvan.nce (ANoVA) sirh a cohplete btock
desig! was used ro compdc among lreatments using SPSS compuler
program ve.sion 16. Ldd nonality dala \ere p€senied as pe.ce age
mortahy ,jier coneclion in compdison to thc conftol of rhe experimenl
using Abbons fomura (Abbort, 1925). kd sipnifica DitTerence
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(l-SD) was Dsed lor nultiple mean conpari$ns be$een each rreatmenr
and olber (Greer.bd Srlkind, 2003).

RESULTS AND DISCUSSION

Differenl national plsr prot.ction organizatrons have s .mber
of lolices lo detemine nhytosaiiary neasues for on. sane pesr. The
Aninal Planl and Jnspeciion Sepice IAPHIS). ftom lhe United Stales
DepanD€nl of Agriculrure (USDA) h6 srandadized cold quarmdne
lEatde.ts Ior v ious fruit fly species, rgardless of the ftui1 fly 1ype.
Recentlt modifi.d cold leatnenls eskblnhed by APHIS (2009) include
Tl01-af$ a cap)tata ar I i'C, 1.67'C md 2.2"C forthe p.riod of 14,
16 ed 18 days, espe.lirely. On rhe oth$ hand. lhe Ministr- of
Asncuhre, Fore$ry and rish*ies (N4,4FF) ton Jap reqlires each
counlry to delelop ils osn lreatmenrs lo..11 tbe v&ieties propoed for
expol1(MAFFI 1996) Refedns to rhe biolosical i.fooarion otp€ach
frun fly, , zo,ara (Saundes). it was found rhal e8g dlrarion ar 25"c was
2I days wrth rdte of developmenr of43.l% and rhe lanal duration yas
3 5a0 2 drys *ith a rare oldevelopmenr ol I I &%

Smrll scile cnld disibf.st.ti.n t.sr:
Tbe dead lmae induced br cold teatment \se rigobus, sdck

like and wilh sonre spor of lheir bodies tuded btackish. They usualiy
came trP and dicd on the upper surface ofihe oradge s dssues. Abbon's
lomuL (Abborr, 1925) $s used t-. or ot rmmdture
slage morlaliry for cach lreatmeni. Lerhal €flccls ot 5 durations of cot.l
lenperature al L7 *0.5oC on pcdch fruit fly egg hd larvre de piesented
in Table (l). TlE test concluded rhlr indesins ofrhe cooling duralion
rcflected by incede ofnoialiry ofthe dillerent immaru.e slages, Whcn
the cotrelation coefficient be$een coolins dualion and corecred
nonality ofrhc diff*enl applicarions was calculated rh€ results indicated
lhar 6e!. was a complere dned coftelaiion. I'1 inslar larvae was lhe
highcsl sMeplible srage shed l0l]% ol rhe individusts died on rhe 7d
dat olcooling, foUo{ed by the I day old eAg and 2nd nrsta ldae. *hile
lh- hrgl..,rhlerdl {ddcva.rheJd nrd r^"e I ntrte,tcssup er ot,
/leal, ul,o..n.iud(o har 2"" rr,.c- la^d o, a, dfl,r, we'e lhE most
tolerar slage dd il I99l and 1998 concluded rhd l5r inst r laruae ofA
14o,, sde rore rolc-air 'Ldn orhur rdge\.Jessup Gr at,. toaj & tc98,
rhe Er.lN olrhr iLd) n 

'r 
Lded ha rh( r'd r1.Lr ..^rl sdCe oipeach

foil fly $as the nosl toleranr slage againn cooling ard rhis coincides
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with Hill .r aL, (19EE) md winilk .r d/., (2006) studies, which co.sider
ld idstE lNao @ the most lol*ei stageofc.,pnaru By l0<lays of
exposN to the 1.7 *0,5oc tenpdatft all th€ immature srages of pech
ftui1 tly in v.lencia ora.ees weE d€slroyed. BeN.hoi.r i1983)
encluded thal exposue of rhe imatu.e silge of Cdibb€d fruil fly
Amtt pho suspeae <Loes)ro L7"C ed 4.4"c fo. 14 days ed 28 <lays
esp€ctivcll, prodlced 100% no ahy. Also Btr.din rnd McAlisier
(19E2) rePo.t€d that 

'elrige.afion 
of l.7qc o! Iower ws etrective in

desrroying,! rwperre and,,l ,bliqre infesrarions in *veral subkopical
ftuib inclu<ling gralsfrui1
Trble (1): Corrected mortolity of p€mh tu\it ny, B. zoaata

(saunderd €sgs rnd lrry.e ilf$litrg V.lcn.i, or.Dg€g
trealed rt l.? +0.5oC for dirci.nr Deriod

',I+ McG forr*ed br rh. jst rc(eruirhin th. sme ro* arc ior sigiincanrty difi.Ent

Large sc!I. cold dbibfBhliob t*t:
Eges staned to be inoculat€d, where every frun had 50 eges 1570

fiuitt wrc inoculaied and kepr in 25+2oC and 650/0 Rh incubalor. Afi..
l3 days, sdd under the conirol hatnenr Ms sieved 6d nmber of
pupae for.ach ftun @ courd. From too ftrits, 1296 pup& weG
6ll@led with averag€ ofabout 33 pupae/frui1.

Table (2) apprcpriates rhe dislriburion ot $e diftcrenl lsat
stages of rt&h fiuit fly coll€cred trcm rhe control tuits sep!€ afts
diss.ction- Inib dissection slarted on rbe 6s days after iD;cuhtion
wherc rsulrs indicated that 6E.E% of the ldae werc in rheir second
sllge. on rhe n.xr day. rhe lwimm Dhb{r of taru (0610.) 6 rtDd
slaee By r\e Eo da). tbe percmrage of rhe rhird sl.ee rnaea*d ro be
94.too of rl'e l.fu. so Lhe &!irs wm moved ro rhe pecootine loom (4-
5 'Cl on o'_ day. On rhe 10" da). rhe rrcclmenr fruir; (t4?0 t,ui6) kR
powercd ro th€ 1.7 a0.5qc incubalor.
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t2): Di3tributiob or t.nrt srrec! of D..ch ftuil
{Scuod.Br in Val€lcia or.ng. sr4Dt€ exrDincd

296

Refedng to rhe semos resuhs. ir could be @nctuded thal th€
lemperdru,e imide dE h lj drveo ro - !O <e( r,/ero r.me,orcooting)
on, hei ]r'i Jd), dtur rm(utalon ar 2 <o p\r Afie, tadd.ot.ootin;
he coro-fi*ted rnurs wee no\ed trom I " ,O <.C incubaror ro the 2ll"a incrfn.r f^: 5 !!. ,I'r. tr A::i Lhr!. 'd70 rhii,s tt.",F .r,.!F,,-n
ror ldal (ouiDg bd qdm tutron for lhetr l,te a5 we,, b sihrne rhesd under rhe fruirs I he rsuhs Indi.dred ,har. rhe.e ss nor &v pupa itr
lne sed Dis.drion ofrhc trur15 produccd ltaond€dtd\a€.

So itcould b€ cod.luded lhat 3i insrar toueof p.acn auir nya?.,e 'S meB)-q6 rhe mo{ toterd.rnhrue rage aSdnst lhe rotded lhe c@tne ot rhe Vaten.ra oruge 6lrt5 qlrc\ previoLtJ rnfcsLedktn.pe&h liir flr. a za,,ra {Saudeht dl L7,04". tor t4 oo). Nonsidqed 4 eficierl n€rlod to leminaie the imhdture srages of this
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