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o sel ol a3 Gmnl) il 3y siall Apill Jane s cm 8 ¢ s e 9%72.665
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il 4 gial) dpil) Jana (il By sine By Gl Sl B e 96100 ae Ssed
S e %50 ae Slsed) gl Aalaa 8 % 73.49 il cps 8% 54,99 Cialig )
A sine (39, ) A Jane (mda (6 4883 240 Ly il 553 i LS ¢ g S S
- %76.66 <ulS 5 488y 60 Ly b die Guddll A e CulS s 89450.66 il a8

April (2024) ol Ao ¥ ) i A s e
164




pgaugd! (yg pially é’d\fm S| palad! pl

(A pall pghad! Jlims (2 Aol d| e A AUS i 0)

(PeAg ehacg (25 30 (10 ) (ol Cimedly) ylandt s ity
2024 /473029 sal

A 2 e s Sl Al A6 e ae S sed) i) Aelea 3l Jsaadl Gaus
B le %50 e sl gLl dalae die A Al o) Y1 2ae Gl i) Cuay a8 A A
ldas & 9463.33 <l (s 8 972.00 il 438y 60 Gy 5y s Sl 2
Jama Of Jaadl LS, 4883 60 (i ai 35y O e KU 2S5l (6 51296100 ae 5 sell gl
Waras saSl 2l U 52250 ae sl afill Aalan die A LAl o) Y1 A
%61.33<aly 48y 240 Gy yad 58 de (SN Syl A6 e %100 e psSW
B e e Slsed) il Alalaae 56 (21 ) Jsaadl @il ciny | s e 9% 26.005
Jama o ¢ QOAN (e a2 60 22 Abaall s Alabaall ) gaill ¢ )5l 288 dpss e G50 S 2l
faoil Alalaa s () 908U 2S5l G e 9650 ae sl il Alalaa b ()l b 28l A
5 %57.33 il 4383 60 Ll 358 Gy O Sl Sl SB Sle %100 ae Ssed
i (dd A A58 D40 g ) 358 (555 Jaa Dl il YA ey ¢ sl e 9%51.00
4383 1205 488y 180 Lmpedll 558 Ll % 3533 by dysien (B0 05l b
e O Sy 4y ey s S Sl AU e o sl e % 48.335 %41.33 Cila
Junior ) Jailly daal Gyl S Ladie Glanll gay sl aia sl Cliayll ga
O8N 2l B e 38 5 gl S W) e 38 55 paliasl o (2013¢Parrae
) o WS ¢ ATP gl (ealiasl by s A3 Jiadl 5 (i) Jawe 8 palias] I sa
DS e Alle 5 paasS Y e (e Aumidia ol sal 8 phall daga A lall dpde S dalall
Sle paliany dass Sl ale JS5 05 JEll i Jame o 3 osS) a6 e
Mitcham ) ¢s Sl wusl A6 ot eLiall LA 3ab) s 138 (6 By Guas )
) gl I 25 052 SISl U 6515 (S 5Y) (=laAS) O (2006¢ AT
Sl SB e gl Y @l pdall ded o) o Oy a1 GOl didasd By 5k e Jdl)
Ol ol Jadl a3gd il il Al 4305 8 CDEAYT 3 sy CaanS V) e (alisil 5 ) s S
adas e 5 Lee a5V e A3 (e il e G ST (4 0 SN S5l sl Al
saly 3l Az je ST ¢ Loall Dl () Gl 5 ¢ Laall bl e 5aS an ) ading (53 pudil)
Fleurat-Lessard) cuassS ¥ e (e S8 il sin 5 (5o Sl 2S5l G jle 380 5 b
o) i oSl 5 e il piall A sl ki) ag(1990¢Anniss Bankst 1990«
d.\a.aujs.i 3 o).\sl\ Y @u\)@\?kuuﬁah\jwdoﬂ )A.u.uj(&_\b).d\ J}.L-\.\‘UAJA)
4..1.;..:.1 ).IAL\ .L:;)l LS (1925 cF|nk) UAJY\ d.‘xa.a oJLU MLJ\ o).\sl\ 03 bm cLu-Lu UAJY\
‘_‘,Jx: ‘U}m‘t;)dz()jzs o)\)ﬂ\‘\.})duﬁmu72480ﬁC‘.\.\L;ﬂ\ua.\.\l\uﬁuasﬂ\
‘AQM)M&JJZOJZS aJ\)ﬂ\&JJ‘EMLM48 245‘)498.\.\6.33\ ua.\.d\_wu)l&q cé\jﬂ\
a5 e vie ST S8y Gty |k SV Ganll O a3 Gl Jaee 335 e 153
G N eam lee s S ekl W e ST S atang skl el il sl
3‘;\@\uﬂﬁum\mﬂﬁjuomqhsj\ﬂa}sy\um\@wmﬁu
(2017 <Emekci s Tutuncu) delu 72-48 e sl A ol

April (2024) ol Ao ¥ ) i A s e
165



pgaugd! (yg pially hjd‘-“d‘ S| palad! pl

(A pall pghad! Jlims (2 Aol d| e A AUS i 0)

(PeAg ehacg (25 30 (10 ) (ol Cimedly) ylandt s ity
2024 /473029 sal

Ol A Gan e Gasl) assl AU I pa sl faodll) Alalaa 0l (4) Jsea

. C.cautella

QU (B A A PSR TYA anll padl o sl hyfiilog,
— GilBally / gl
25260 G35 3 QAN G| Junl
Janal) %c02 %CO02 Jasal) %CO02 Jasal) %CO02
100 50 100 50 100 50 100 50
54.16 57.33 51.00 0.00 67.66 | 63.33 72.00 | 50.66 72.66 80.66 14.80 19.25 10.36 60
48.33 48.33 46.00 0.00 60.33 | 52.66 68.00 | 61.66 63.33 72.66 24.43 29.62 19.25 120
41.33 41.33 35.00 0.00 53.66 | 42.66 64.66 | 67.99 50.66 72.66 31.47 43.69 19.25 180
35.33 35.33 33.33 0.00 43.66 | 26.00 61.33 | 76.66 33.33 68.00 42.77 62.95 22.59 240
41.33 0.00 46.16 66.49 54.99 73.49 38.87 17.86 Jaaal)
221= S 3.67 = S 2.58= sSA 3.15 = JsS A L.S.D0.005
3.49 = aill ey 5.76 = ya il iy 4.09 = aill ey 4.45= cdg L.S.D.0.05
449 =  Jala) 815 = Jal 578 =  Jalll 6.30 = Jalal) L.S.D.0.05
J.\L«AA]\

: K#J’J‘ J.\L«AAS\

o sl Al g 1 IS 5 3] 3 sl CET L 2014, gl e gy e S la

An80 399 3l

(=00 eban¥l Ay e saill 2] 3 58 2020, =)0 ebasd 5 38 el Sleall

LG ) s, adasiill 35 5

U oe Allad 2012, denadnyshe e 53N 2o arie e msi ¢ Glai ) jic daa

Ephestia cautella :

o) Aiad Aaliadl Sl Y aca CO2 s Sl A
www.lraq.Datapalms. (pyralidae:Lepidoptera)

<5-°‘ liadl) | gadl) g Jasall <l 1986 Gl daaa dlas B:\ub CJL\A o Qg\).\:\ﬂ‘
Y Gl 8 saill s Q) s alBY) £ g piall, Ly 81 Laig (5aY) (3l
Aaia 126, 22 Cad i L i Jladi g
O, e )30 Gl Julat s aracat 1980, Jajal) L ¢ &) IR 5 3 gana gdlAc (g g )

Aniin 488, Jua sall daals, Ll S

el Candly el il 51 35, Clansall L1993, ks i e 3kall 5 g (ol

Anin 520, Juasal) dadls

b eaal) daadla, Aol W A (3 pal) b Legildl 5 saill 5 Jiaill 1974, e Cpenl) 2e

Asia 190 .52l

_3)4,\3\ Aaala :\.c\J)S\ :\JE d\)‘d‘ &\A«-‘b‘j J}Aﬂ\_g d:\;.d\ .1985. &c cuga.u;j\ e

April (2024) Gl

e ey A e ks
166




pgaugd! (yg pially hjd‘-“d‘ S| palad! pl

(A pall pghad! Jlims (2 Aol d| e A AUS i 0)

(PeAg ehacg (25 30 (10 ) (ol Cimedly) ylandt s ity
2024 /473029 sal

; L Aada 576,512
0 Ol s Adlall 3l jall Sla jo e (A sedl g &l 58l 1995 | 3 sane Sl ¢ A 2
RS psineale Al B pal) 35 paall sl iy g 5if any 8 (50 ASI) S
Asdia 139, dhaay dxala el )l
43 | Iraqgi Dates Zahdi (&=l (saa 50 paill 2018, G A& Cpis ¢ 528a1)
http://www.iraqgidatepalms.net. il aail 48) 4l
Ouf) L dena LA de Caad )y a0 Aaa) je 2003 Al (58 Slea, bl 05580 Bas
bl s el 55055 Aol 3l Gl 3K e il Ay Gigay dgxe § il Cisay
‘;_a.'a\‘)‘}“
:&,-393%;8’\ J.\L«AAJ\
Banks, H. J.and Annis,P.C.1990.Comparative advantages of high CO2 and
low O2 types of controlled atmospheres for grain storage in Food presser-
vation by modified atmospheres. eds. M. Calderon, and R.Barkai- Golan

Florida: CRC Press. 93-122.
Dhouibi,M.H.;Lagha,A.; Bensaleem sA.; Hammami,Y.2015.palm dates
fumication in Tunisia :Efficiency of phosphine and CO2 mixture at
different
temperatures as in alternative to methyl bromide.International .J.Agri .
Innovations and Res.3(6):1697 -1702.
EL-Shafai,W.K.M.2015.Studies on Effeciency of certain Methyl Bromide
alternative Against Ephestia cautella
(Walker)(Lepidoptera:Pyralidae).thesis
Plant Protection. Faculty of Agriculture.Benha.University.125pp .
Fernando,M.1931.The source of Ephestia cautella infestation of stored cacao in
Ceylon .Tropical Agri. 3:141-155.
Fink,D.E.1925.Metabolism during embryonic and metamorphic development of
Insects. The J.of General Physiology.7:527-544.
Fleurat- Lessard, F.1990.Effect of Modified Atmospheres on insect and Mites
Infesting Stored Products .21-38.In:Food Preservation by Modified
Atmoshere. (Eds.M.Calderon and Barkai- Golan).CRC.Press.Boston.416pp .
Hashem ,M;Ahmed,S.;EI-Mohandes ,M.;Abd Rabo,E.;Hussain,A.R.;Ghazy «
S.2014.Comparative effectiveness of different modified atmospheres
enriched with carbon dioxide and nitrogen on larval instars of almond
moth Ephestia cautella (Walker) (Lepidoptera: Pyralidae). J.Stored

April (2024) ol Ao ¥ ) i A s e
167


http://www.iraqi-datepalms.net/

pgaugd! (yg pially é’d\fm S| palad! pl

(A pall pghad! Jlims (2 Aol d| e A AUS i 0)

(PeAg ehacg (25 30 (10 ) (ol Cimedly) ylandt s ity
2024 /473029 sal

Products Res. 59:314-319 .

Husain,M.;Rasool,G.Kh.;Tufail,M.; Alhamdan,A.M.A.;Mehmood, Kh. and
Aldawood , A. .2015 .Comparative efficacy of CO2 and ozone gas
against Ephestia cautella (Lepidoptera :Pyralida) larvae under different

temperature rigimes.J.Insect sci.15 (1):1- 5.

Johnson ,J.A.; and Zettler ,J.L..2009. Response of postharvest tree Nut
Lepidopterian. pests to vacuum treatm.J.Econ.Entomo.102(5).2003- 2010 .

Junior,A.C. and Parrae,J. .2013.Effect of Carbon dioxide (CO2) on mortality
and reproduction of Anagasta kuehniella(Zeller 1879) in mass rearing
aiming at the production of Trichogramma spp. An Acad. Bras. Cienc. 85

.831-823:(2)

Keivanloo,E.;Namaghi,H.S. and Khodaparast,M.H.2014. effect of low
0zone concentratin and short exposure time on the mortality of immature
stage of Indian meal moth plodia interpunctella (Lepidoptera : pyralidae .(

J.of Plant Protection Res. 54(3):267-271.

Latham,K.2020. What is the CO2 fumigation Technique for controlling pest.

https://insectcop.net/co2-fumigation-technique

Leelaja,B.C.; RajashekarY.;Reddy,P.V.;Begum,K.and Rajendran,S.2006 .
Enhanced fumigant toxicity of allyl acetate to stored- product beetles in

the presence of carbon dioxide. J. Stored Prod. Res., 43:45-48.

Mitcham,E.;Martin, T.A.and Zhou,S.2006. The mode of action of insecticidal
controlled atmospheres. Bull.of Entomo.Res.96 (3): 213 —222

Nicolas,G,and Sillans, D.1989. Immediate and latent effects of carbon dioxid
on insects. Annu. Rev.Entomol. 34:97-116 .

Rust,M.K and Kennedy,J.M. 1993. The Feasibility of Using Modified

Atmospheres

to Control Insect Pests in Museums.Final.Restaurator,17(1):43-60 .

Tutuncu ,S ; Emekci ,M. .2017 .Inhabition of egg development by hypercarbia
and hypoxia in almond moth Ephestia cautella (Walker)(Lepidoptera :

Pyralidae) Turk.Entomo.derg. 41(1):27- 41 .

Zhou,S.;Criddle, R.S. and Mitcham, E.J.2000. Metabolic response of Platynota
stultana pupae to controlled atmospheres and its relation to insect
mortality response.J.of Insect Physiology 46:1375-1385.

Zhou, S.; Criddle, R.S.and Mitcham, E.J. 2001. Metabolic response of

April (2024) ol Ao ¥ ) i A s e
168



pgaugd! (yg pially hjd‘-“d‘ S| palad! pl

(A pall pghad! Jlims (2 Aol d| e A AUS i 0)

(PeAg ehacg (25 30 (10 ) (ol Cimedly) ylandt s ity
2024 /473029 sal

platynota stultana pupae under and after extended treatment with elevated
CO2 and reduced O2 concentrations. Journal of Insect Physiology 47 .
409401

Evalution The Efficiency Of Vacuum Treatment With Carbon Dioxide
Gas On The Biological Aspects Of The Fig Moth Cadra Cautella
(Pyralidae :Coleoptera )On Zahdi Date
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Abstract :

The study aimed to evaluate the efficiency of vacuum treatment with
carbon dioxide gas in controlling the different stages of the fig moth, Cadra
cautella (Pyralidae: Lepidoptera) that infect dates in storage. The results
showed an evaluation of the efficiency of vacuum treatment with 50% and
100% second gas concentration Carbon oxide, individually, in controlling the
of different stage( adults, pupae, larvae and eggs) that infect dates in the
storage. The percentage of mortality increases with increasing concentration
of carbon dioxide gas, as the percentage of mortality for adults, pupae, and
larvae reached 100%, 70.00%, and 100%, respectively, at a concentration of
100% carbon dioxide gas at an exposure period of 240 minutes and after one
day of exposure. The study also showed that exposing eggs to vacuum
treatment with 100% carbon dioxide gas for a period of 240 minutes led to an
inhibition of the egg hatching percentage reached 62.95%, while the lowest
rate of inhibition of the egg hatching percentage was at a 30-minute exposure
period, which reached 16.66%.

Keywords:fig moth,Cadra cautella, vacuum, carbon dioxide gas, Zahdi date.
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