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O LY 5yl Apalai®V) daaY) il A8 el aal (g 32a)y Phoenix dactylifera yall S jladl as
Lpalls Jall e lly aad) ae Lo bdiall e aaally DL Aayra Sl oda ¢S15 Al dpnliaily 40106 dad il
asaY) Lisa (Coleoptera)  dsial¥) dpaee 4y a5 dpda oy S A dgmy Lydia leg 31 Jas )
cpaally Jall ol o) Jaall A elgn lenia aay aill Jids LS aales (Diptera) aaial) 44l 44, (Lepidoptera)
ol LU Glaaly 1S58 S ied dppdia gl ae Mg LCEY) o3 (e 230 580 Aaial) Lpaee 43 alai 3
ehasll 3ad clusin, Oryzaephilus surinamensis gliiall jaall Gly LAl clusia ooy Heall e
Crypfolestes ijaall Ggpall clax § 7. confusum iglind) 38M) (L § Tribolium castaneum
Trogoderma 3\l c\Lsis 5 C. figulilella —wy) & 5 Cadra cautella =\ 3350 5 ferrugineus
Sl 35ms) At 833l e Dyl 5l bl DA G sl e il il sall cilda Candly . granarium
ol o dal) ol Gl ¢ el Ayl A0 Aedll s ) gam My el e &) aglay dyl
Ot silly 5l Aialdg Aafiall lislaall zeadl (g saals AlaSl AndlCall aady diall 038 0 (e aall dndlSdl)
M€ il Jaal o il = laty Caendid LS il 5V alae) ol Alg lle ddlad cpe Aipplall 038 4y Caal Ll
Ginall (e HESN )z lias cluhal) sda oS0 bl ilaall il e eladll 8 ofsal) s3a dlad il Cuiyg i
Sy cclaV) o2n AadlSal Laaiidl Gylall ST (g saaly Llua AndSal) aad dale §ygemy puldy IS Badai s
al) LgindlSa Bhas el lptind ALLE danlye eha) (ol Go Gl L anally ) Loyl Ledled ol
el 13g] Jall ol

AniaY) Auaed (Al AadlSd) cchaal daial) didn Aigiaa) sl cildl s Lalidal) cilall)
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Introduction dadiall
s 4SSl g5l aals a2l e 52005 (Arecales: Arecaceae) Phoenix dactylifera i) Jas il s
S laa¥) o3 iy Cun (Bhad)) el o e DU sa Sl Jis el dea) o ey 55 Dol Gaaa
andy Ualall) Llany) andy Al awy) ghlial 4 lielyy pinl (Kl (Johnson et al., 2013) 4 6000 (e
S5 adly iaslys A prad) el ASLaally Oy samn Fie Gy 3 Ly al Olads Lol o agin b (Al
BUrKS ef ) 3aY) ) pmny b Wgtielyy il LS Wl 5 ihally cosially oy olagadly 5anial) dyg5al
Al lpeatliads 4000 Leiad s (58 20 e el Jods jlad) ey (@l 2015 ;AI-Alawi ef al.,2017
@sind 3 Ol Lalbing ) el Al 4800 lsadl aa) e el ey 3 ikl el s b Lgaladilg
%5.6-2.3 iy s (£11.5-6.4) SNl 70.4-0.2 oy 788-44 chumsSll e el Jas s
Ol Jia Cligalisy (asptially olailly eiaially shansily psalislly apaslly Cuplly o sandl€lly SLl) olaally
el 5132 48 ((BO) 5 (B6) sy (BS) hifisillly (B3) cimliily (B2) (xisals (BI) coskills (B)
Al-Shahib and Marshall, ) 4y daall laailsdl L) o sl e (B Al GuuiS)y QLN e pal)
Aoyl chalall & jaS J<a el Jis L aalus L (Al-Alawi et al., 2017; Elleuch ef al., 2008 <2003
e il lylally el ¢ smmes (el ) el ol Jia el Jii L Al sl ol Gl (e el
el Z Y1 8 sal) dllia sl Glid (2008 ¢ (y5jals omldll) L2eY) Aol 8 aaluds dylad ded gl
de a oh gsle 12 s ) 1962 & ol (ysle 1.8 (e allall Y1 3a3) 3 Ssaill e Gouad) calla cuplazil
& pall el sall _adladl ZURY) (e %88 G s dnpall Byiadl and Jsas LAY Jledll Jgo i 3 2020
Gl g i)y Aainall Jiadl) el degyiall cilabial) 30l ge 330 QM6 £ L) T3ay ASeY) saniall LYl
& .( FAOSTAT, 2021; Wakil et al., 2015; Burks et al., 2015) 48l l@laiag Heall o allall
Bl A Sl ledfine b AT s (el Z ) RS go i WBlee 33 (Sl b lesin 2ny sall
sl Sy plaall Ao s aa (ulaS) ) lse B DR saill sda 5Sis L)SHe L aSate ddw gk

Al pall A o Laliall 8 sanes e dale A1 el e o) e saill (a5 Al dles a3 LA35 55
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L Jliys cansdgal) ppan 8 ol g Ul lapee Al o HLal Cagiad acluys WS (Lalai) Ay sl
.(Burks et al., 2015; Kattel et al., 2022) dadall clallly 4ppdall lEY) Jady ba)ysaxi (1

lasses Agpdall WY1 Aail e iy Lee /129 s I osb)ll osine Jili 8 Ll Cigas ae by 3
BAM sl wiay rsboll (sginally Al ol Jio LA Clia e Blayy oadl diey il 2y (bl
.(Salisu et al., 2021; Kader & Hussein, 2009; Siddiq & Greiby, 2013) sl <alis

o3 dagl GRS oAty JE die ) Jial) B else dpphilly ApSlially dppdadl GG AL pdl (e
£13) o) Slaball (e dpaell Colal 8y Lol Slladly uilally ihaall adsally Cilial) AL Lgiadis )
L Qs Ll 8 LB st lly digiaall Ll Ja5 e sl ) ) eda aal (e Al dpdal
Lea 32080 bl Alla 6 dalis JalSH Calil) ing oyl (laidy LN s35n Galiad) OMA (e 4813405 dalaiEY)
Al-Shahib and Marshall, 2003; Burks et al., ) (Slgiwally jlailly (el 3p€ dalaidl ilaa ) go5
J4 Jss Q) slasl) s 5pake Gilaal clil el Jas L bl Jaee Jeay (2015; Salisu et al., 2021
Al-Dosary, ) Jlxds o S LgindlSas Leylal oy ol 13) 742 s Jasil i) 8 el L ey dpnsill 030 l5g
(oAl ey Jall aey el dids ld e Gl dpsall £ 1e¥) (e daal) s (2022 (0585 p=ld; 2009
Lgyaall Hsaill o |y DLl 4ppdall o)) 581 daial) Laeds Aidia 40 Al dpdall alaall o
.(El-Shafie, 2012; EI-Shafie et al., 2018 2006 e 5 Jris)

2 pplall o3a (15 ¢ eyl aally Ryl ABSAl Lta Aig3aall paill ldl AnBISAl il (3l (e dpaal) Can
Nsally ABSAS Alad i AATY Aala cllia A V) o3 el e aall ) QN QLAY Gy b Allad e
e W Anaall L sasa (pedais Apdall QY Lawd A Jhe) ge J ) as3 o oS ) Alas)
ole Lladind 2a8lSa) (3l S (pe a3 ¢l Alpgury RIS (mliils l3Y) b de g (e Al AnilSAl
(Al-Dhahery, Zigjall Jualaall e lye o el das e cplaall Gl dadlKa A elow allall (g5iua

.2008;Abo-El-Saad & El-Shafie, 2013;Stejskal et al., 2021)
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lefla e s puall ol al) ey el a3 Syl gl Apral Jald pgd 5 ) Adlall malyall Ciogs
Qi Fagiad) el aalS el ailedl 4kl o Sl Gl si ey dedidl Cilledl Juaidly
Aladl slai) gan b Aabially 5ypdiall cilubally Gigad) e Adlal) daabal) amid (WY1 s3a e Aadll) )
Al sall el Al

il sall) Gaal Al 4 pdial) )

daiaY) 48l sy (Coleoptera) daiaV) dune 48) g Agpdia iy SO ) 28 Glpdall (e degaae Gla
oAl Jall el o) Jaall 8 elsu leaia aay <l Jids WS aales (Diptera) daaa¥) 24 46y (Lepidoptera)
3405 A5 oty aaly g (1) 5 Ania) Rdlim A5 et g1l (10) 5 dnia) Tpnee Tl sy legi (22) Jaw 3
fadine cilpdall ol i L(3-1 Jslaadl ) A) Uy aall an el Jias L lydall o3 sy daiaY)
DL sty %42 A s Jesil (Al viey Jaill ol 8 duall oda piigy Jial) 3 %4 s Dbl das
Ldal LA, Alie Shial edg LM Lae S8 pLEV) desiies s o dulally o)
Gty allal) 3 sl 585 (Slly (3halie paes & @liall o3a s 3 ((Al-Dosary, 2009; Radha,2007)
Burks ef) damall 40l Cagylay el gois i) cagylal s AV ) (e ey a) ) Adlaie (e Adlide a5
sl o) L) V) asad Aags Jiall 8 L) cldall odgy Lla¥) Gad (2020 s ASaS ¢ al, 2015
Dhaall aay 13ay A8y i) Ll cililie 8 saalgie 0S5 ) Jeadl Hlad) el Al 6 disde dibiaal) sl
aiilly Jily cead) e oL BV 03gr Tbeal) aaad o) (e LS (5l Llal) Jiall 5 LDl ulus)
cliie claals Ohis 8 Bsall (58l 8 Lsde chdall s3a salsl A A oSl (& cillal) cila LS
spaall opiadll dgdee JB 8GN el aladiul ae Al 4 @bdall odgy ALY ooy Al
sl Dbl e JYx) (Ko .(Mohapatra et al., 2015; Jemni et al., 2015; Wakil ef al., 2015)
Al e Al hea¥ls el Glilie dsay sl LA e Ll aal o) cbdall saalie A e Y] bl
O Bypaall il any Caaii 385 .(Mohammed et al., 2020; 2020 cas 4SS ) Glpdiall o2a CDLad 35a s

.(Al-Dosary, 2009) as33aall sl cilpiia aaly sl LLadl 48] pal) culyyladlly lgiaedd dags g3l ) sl
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sk Oryzaephilus surinamensis )il Huall <y Ll clusid o) A4l Gluhall e paall @x)
Lol sl clady 7. confusum dglinGl G8a ek Tribolium castaneum ¢)yall (38l
sl sk, C. figulilella ) &cy Cadra cautella sya\all =W 33505 Cryplolestes ferrugineus
238 2l i (4 Jeaa) DRl el Jeo ) pall Blaaly hlaml wlhiall JS) o Trogoderma granarium
sny Loy (ginl oL paily |y uin Laly Aig sl pall cyin pal (e 205 3] il (ysilny 23l el 8 pdall
o iy allall e dilide lalie 8 Aig3ad) el Jidd L (e dilide Calial e ihdall sda a3 i)
Lo Waangd cubptiall oda a3 Aigiaall Ll Jei HWE e S daisdl (gAY dppdall g 1oVl Dl laals
Y a8 a8 Lyl Ll a8y Radine Lg3a) el il LN GLLAY) & e g0 %90 Jsa ) Josi ALl
Bibars ef al., 2018; Salisu ef al., <2022 «;saly pabdll)ahiall s3a sl 3eag (e Heaill 3w Slay
13 el JS il I laal) pmmy b st g 3aall sl e gy GaeS 8 1€ Lk il o3 iy (2021

-(Abo-El-Saad, & El-Shafie, 2013; Khan et al., 2023) iadl&e ;o0 S5
(Al Ry ol Ciim 3 i Ly dalgel) e dael) I el o (el T aped 81 5l s pan
Ligimas paljie S0 Aaal sail) Jeati of agal) e 3 chmail) Zaghajlly Bhall daps daliy il gk
iagad sl 8 IA dalae dsay pe ca dlldy Ahgaadl o) Lalidl e sl e ST Agaall Gl
ol W< .(Burks ef al., 2015; Naher ef al., 2015) balacl a5 Moy ciyiall 48 dpa G Wl 52y Al
ol Ay g5 b LS g conli ¢(p3ally slmall Al Cildeall ) Al il gy el gy (a0 iyl
0sS pLl e (ssiad Vs sy ASlSae il Ly U sl ) LS (i ial) ey Lo cding sl Al (g i)
gl e Ayl Aaldl pal s Aple piladl chday AL dae N

.(Burks et al., 2015; Drusch & Ragab, 2003)
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Coleoptera daia¥) 4yaed 4 daylil) dad) ay L gail) cilpda (1) Jgaa

haal) Jball gl alilad) & SN A Al o) alad) o)
. alalll 3 yaal) . - . et
Salisu et al., (2021) TRy Chrysomelidae Leafybzzltjlre%e flea A8 5l eludiall Aphthona whitefieldi
. LK) 5 ksl T . . . . . -
(2020) w15 4%aS PRI Nitidulidae Dried Fruit Beetl Alal) lalll sluaia Carpophilus (Myothorax) dimidiatus
alalsll 3 y3al) - Gald ddladl Ll elaasa
Bibars et al. (2018) ; El-Shafie etal.(2018) " /3 Nitidulidae T"‘I’:Orusifgt:sﬂ[e)ry S e Carpophilus hemipterus
AL 5 p8all T . . . . . .
Salisu et al., (2021) 301 kY, Nitidulidae dried fruit beetle ZEIEN | P { A INEIEN Carpophilus hemipterus
. . alalsll 3 yaad) e e Jaaall (udlA) . . .
Bibars et al. (2018) ; El-Shafie et al.(2018) TRBEP Nitidulidae Confused sap beetle i B)“w& I ’ Carpophilus mutilatus Erichson
AL 3 yaal) s . .
Burks et al., (2015); El-Shafie et al.(2018) TRBEP Nitidulidae Sap beetle dodll Ll Carpophilus obsoletus
. AL 3 yaal) e s . . N :
El-Shafie et al.(2018) TRBEP Nitidulidae Dried fruit beetle Al Ll elusis Carpophilus pepos
ALK 3 sl . . .
Bibars et al. (2018) 3 ) ) ohYl Scolytidae the datebset;[rll: or seed el 3l 5 eludia Coccotrypes dactyliperda
) ALK 5 sl . . . - .
El-Shafie et al.(2018) TRBEP Scarabaeidae Fig beetle Ol eldia Cotinis mutabilis Gary & Percheron
- El- i - Lol 3 sl ) .
Burks etal., 2015; El-Shafie et al (2018 8 . Laemophloeidae Rusty grain beetle Laall sl cludis Cryptolestes ferrugineus (Stephens)
. Lol 3 yaal) .. . . . .
(2020) w15 4%aS TRBEP Cucujidae Flat Grain Beetle EENZWON FUPTEN| AT Cryptolestes pusillus (Schonherr)
Lol 3 yaad) . . .
Salisu et al., (2021) i s Bostrychidae bambogep;ct)lvggerpost Al 5l 550 ) lia Dinoderus spp
. Lol 3 yaal) e s P . .
El-Shafie et al.(2018) TRBEP Nitidulidae Yellow nitidulid &) yiuall o guatill pludid Epuraea luteola
. ALl 5 yaal) - i i . . .
Bibars et al. (2018) 301 kYl Ptinidae ugarettgeszéle, cgar ey &l eludia Lasioderma serricorne
. AL 3 yaal) . . . : :
El-Shafie et al.(2018) A8 ) sl s Anobiidae Cigarette beetle [BEENWJATEEN Lasioderma serricorne (F.)
. . AN BV . . . . .
Bibars et al. (2018); El-Shafie et al.(2018) 301 Y, Silvanidae Mercant grain beetle Boladll sl ludia Oryzaephilus mercator (Fauvel)
Lol 3 yaal) - i 2all ) HLall eldids
Bibars et al. (2018) A0 kY, Silvanidae Saw t%Oe?tfg grain 7 .L;)J”' I : Oryzaephilus surinamensis
aLalsll 3 yaad)
Burks et al., 2015 63 TR Tenebrionida Red flour beetle &) yaall Gl cludia Tribolium castaneum (Herbst)

——

»
oyt
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Bibars et al. (2018); Burks et al., (2015)
El-Shafie et al.(2018)
(2020) 25 asas

El-Shafie et al.(2018)

;f‘j‘jij‘} Tenebrionida Confused flour beetle
3j‘:§§\: Dermestidae Khapra beetle
i‘j‘:ﬁ: Mycetophagidae Hairy Fungus Beetle
3j‘:§§\: Nitidulidae Pineapple beetle

ol Agliall (aaall clusia

5yl Tribolium confusum Duval
CBEEN WSS Trogoderma granarium Ev.
Aol pladll clutia Typhaea stercorea (L.)

LY cluaia Urophorus humeralis (F.)

Lepidoptera daia¥) 4 s 48 4 dail) el sy Le gl @ pdia (2) gt

-

skaal) Skl s ALilal) GRS an) ) an) alad) ansd)
Shafie et al.(2018) ¢ Burks et al.,(2015) Ayl kY Pyralidae Greater date moth GSI el AN ol Baga Aphomia sabella Hampson
Currant Moth or Date Moth or ¢« aill 488 cclalgll by 3240
Shafie et al.(2018) gyl kYl Pyralidae Cadra (Ephestia)calidella
Dropped Date Moth Jaslusiall yaill 3393
Cadra (Ephestia) dowsoniella
Burks et al.,(2015) Al gy Pyralidae Dowson moth UiaiSl) Fie
Richard
| ANl 3agn ) Al 4 Cadra (Ephestia) elutella
Burks et al.,(2015) gyl kYl Pyralidae Tobacco moth ? 5 o G ( )
Oardall aill 3aga Htiibner
(2022) a5 d8as Cadra (Ephestia) kuehniella
gyl ekl Pyralidae Mediterranean flour moth Lsgiall sl cpada 4408
Burks ef al.,(2015) (Zeller)
¢ ol 35058 (g palall 2lill 3240
Burks ef al.(2015) gy k) Pyralidae Almond moth ? Sl el ey Cadra cautella (Walker)
ol Baga ¢yl A8y
2022) ygals ol
(2022) Gasls o= A8l skl Pyralidae Raisin moth )l e Cadra figulilella (Gregson)
Burks ef al.,(2015)
Burks et al.(2015) Ectomyelois ceratoniae
Ayl lskat) Pyralidae Carob moth, Date Moth, il 3240
Abada et al.(2020) (Zeller)
Salisu et al., (2021) gl lelaY) Crambidae meadow moths, beet moths /l] Loxostege nudalis
ET RN SR
Burks et al.(2015) gyl sk Pyralidae Indian meal moth Plodia interpunctella (Hibner)

Lonigl) &l 32 i

——
~
| —
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Diptera Aaia) &t 45, da il al sy e psalll Gl pda (3) dsta

) Juall gall Alilal $ SN an) Al pey) oaladl py)
Latifian &
Rad,(2022); EI- T . Fruit Fly, Vinegar Fly or AN AL 3 yseall 48l AL Drosophila
. M . oy ot
Shafie et al., sk Drosophilidae Drosophila Fly A g 5l L3 ) melanogaster
(2018)
) e gall) cunall (Al G pda an) (4) J93>
sl ag Alilad) L) ac) alad) A
Burks et al.(2015); El-Shafie et Laemophloeida il G o] oL Cryptolestes ferrugineus
al.(2018) Coleoptera e A Sl (Stephens)
Bibars et al. (2018) Carpenter et o Ddall @l Ll ludia . . .
al.(1978): Salisu et al., (2021) Coleoptera Silvanidae s JLdial Oryzaephilus surinamensis
Burks et al.(2015); Al-Omran et I - Tribolium castaneum
’ e yaall 3l cludia
al (2019) Coleoptera Tenebrionida seall Gl ¢ (Herbst)
Bibars et al. (2018); Burks et al. - . . —
X ' : 3 | ol dliid) dall clusia
(2015): Salisu et al., (2021) Coleoptera Tenebrionida ol ) dg o8 Tribolium confusum Duval
Abo-El-Saad & El-Shafie (2013) EI- Coleoptera Dermestidae CRTEN{PANEIEN Trogoderma granarium Ev.

Shafie et al.(2018) Musa & Dike (2009)

Husain et al. (2017) El-Shafie et ¢ sl A3 8 ¢ palall eldlh 33 50

(2020)c24 55 355 ¢ a.(2018) Lepidoptera Pyralidae el 5333 ¢yl B3
Abo-El-Saad & El-Shafie (2013) El- Lepidoptera Pyralidae ) e

(2020)<) ) 5 4S2S ¢Shafie et al.(2018)

Cadra cautella

Cadra figulilella

——
(0]
| —
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Appdall Y1 g g il bag Leppest ) pdinl) 1 (o Aa3) Dgiaal) sl e Sludll de iy RS (ol
Gsimall b el Cilial of cluhal) (s cplal L epiaally Jall ol ) Jiad) 8 elp Lhaad ) ALY g5y
s Al Cjlaall Gty LD A A8 2 Sl Sully s Sl o adigal) (ssinally (il sl
QAN Cagyla (i Caat Caaiag 3 midiall (g Sl sginally adinall aghall ginall b (g AY) Jadl Glial
.(Salisu et al., 2021 ;Sahito et al., 2017; Aldosari et al., 2002)

@il Bl dalla ye )il 8 Lladl ol (e aud maans S ) i dale 3y (YAl Glpda sy
Mgall (amyy AanVls el hdinll alusaly &3] aslay SHAlS eal) e ) oda LSym Al i) ¢
(Nayak & Daglish, 2018; Burks ef adhaall 4ysal) dnlall il oL clpdall s3a (any by Al ABL
sall e chdall odd slall V) Lt DA e saill 8yl Dhual laadl clyia s M Lal, 2015)
0153 130 53 8155 I Jush 38 Al olly 5,0 8308 (3 o Uiy Al (55 888 il LG (all) (anl
shal diadl dag Load (Bdle s Jhunl) sall Bpudil) Aadll 3 Qmliat] iy LA de gy daeS G i
LAY Rl lilias Shlls (3 ) Ly ¢ EOLaal) dslag Aaially dagVl Slefiad) 058) Shdall plus)
o Lgaal ysall (g s shae il el 3 .(Nayak & Daglish, 2018; 2020¢ by 48xS) 5 AY)
as L b GRS smgs Ashall gl I galy o3y (5l Slpday Alad Al el ity Al
sins 5l DL dalla e oy LA Aypedlly 2E Lagl (o iy Las il Sl sai e el
Gonnse o sl e An Y osaadll LY a . (Al-Dosary, 2009) (1 sysa) oLa¥l (ans & Al
> Al o< Ladie ) pall 1 iy (2 8y5ea) FY) agdag bl Al Gldlaa e dygls 3yl GDley
el any Heall il e cuypal Al cluhall i ol L(Salisu ef al., 2021 £2020¢ s 4SaS) gl Jualall
Go AAN il d3lie gindlSe e Ansidl sleall o Loy JSU il e ) oda g ) leall s

gl G0 Aaily LA B3 Cam (e s
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@Lal) jaall @l L 5 Ludidy B3ail) ALl ey gDl ciia Hail) G LS Gl (1) §y90a

(Al-Dosary, 2009) Oryzaephilus surinamensis

-
L -

Oryzaephilus ¢ )Liidl jaall i L) ¢ Ludidy Saadl) Ala) dauis Jalslly | gall) il (2) 3550
(2022 (i g.Aly g2l surinamensis
sliall 540
ALIS Bl 850 il gl Cupem Al pdal) o3 le) o) 3 Al el i) aaY slall 3y (5) Jsaadl ek
ehdally 4@l Hlha¥) 5 dcaull ag Wagad die dgpda Hlea) apl cilpiall jad) Holometabola. adlaiuy) dlls)
(Huryn & Wallace, aaiaV) aslis dadjay nee ) dadil) il 3 LS LS dyda a Lod s il
s S B A i Adlide Jalse ollia o Gl cilulally Glad) e ) S $,2000; Yang, 2001)

Dl cldl sla 550 e S L el Jias canal o) WS Lapdall g ool GRS 3 Ba ISy Galal) el 353,

10

——
| —
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ally AiLesl) Cliall b D) ey el Glbb Glaa) el JAS Giia CUR) o el Jas
Trematerra, 2012 ;Sahito et al., sl ol el e bl JSE 5 ey Jlall Sl geiaall
sl (A S B o JEaN b e 5oLl 5585 ashaylly Byhal) Aayn Jie Aaal) ill (il Calis2017)).
Bl gl %80-60 dumill dugha s 2 35-33 syhall days ax3 3 il cldl sl 550 o LS 3 L o
Sahito et al., 2007 «¢y5,als gl ¢ (Aldosari et al., 2002.l i<, Wyl @) s3] Slall Lisal
e lalie) el Bae e O6SE Bl 3y il el st Al cilyial) Gl L2017; Husain et al. 2017;)
iSnie skl e panll 13 Gty i) el sl e pandl V) g Wb 550 1ag 3 dpdal) A8V g
N iglaally 3l pall B daaes Aok anla) (S8 Qg Ik o3 it 3kl Baay Al i (iliy)
Aaje il Gl piags Zslll ad Al ALl chlall A aS ey elhie (M Ysay skt & e Qlll e 2a
Ahmad et al., 2021; Trematerra, 2012; ) sydall ¢ 555 il Cagylall caua ool <alias Al aas (e Jual)
.(Huryn & Wallace, 2000

LAl e clpda AadlSag Bylal

Al Jilss 8 (Integrated Pest Management IPM) digjaall jeaill ldl 8yla) g0 chluhall (e daal) iy
U ALl 3aY) Cade L ) b Lo bl la) e lbens Dlal) Qi DA e saill deglly 480
Dla e il Lol VL LAY e el Blanl (as ey oSaas JolSio med Gl 4 &3l el
dlias .(Abo-El-Saad & El-Shafie, 2013) _Lll s e laysn Jailas ) Gikiaal) Gadlall Jilus Guls
leie (6 Jsoa) ddbiaall cliVL LYl e il ae el i Sl dlea 4 Cadie) ) cliplall eyl
Al AndlSly Lginstio Adbadl iy Shdsll amy e @t 5 Adllly ASHSly del)ll RS
g5ty limly A8V g o e laldie) and) Gulaill ¢4 aliay .(Carpenter ef al., 1978; Burks ef al., 2015)
e oS ISy 5 dalgall dag dpalai®Vly Ay guil) Jalgally ) gy Jaall Ll a5 4l Cagyhally ) il
LAl Hsall @ldl 3)ly) i 3 L(El-Saad & El-Shafie, 2013 2005 «g5kd) dlalKiall dadlSall il dullad

e o sS) il 3 sania 5 Jalses Gl Jagpd (585 31 (il b Lefudsi vie cabiss by Jial) 3
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) ar b gall) Guuall Al @l pldiald) aaY Bl B 94 (5) Josa

haall Jual) 3 g ALalSl) B _pdial) el AB ) gkl Ayl s b alsd o)
Husain et al. (2017)¢(2005)¢s s g sl 20-5 g sl 2-1 gl 2-1 & ol 20-3 g sl 2-1 Cadra cautella

(2020) i )5 4sas g sl 18-4 gomal 2-1 gl 42 gl 1720 8 Sl sel Cadra figulilella
(2020) w )5 4sas g 5wl 6-3 el 5-2 g sl g sl 24-4 & sl Cryptolestes ferrugineus

Sahito et al. (2017) (2007)¢0s ) s (5 i s g sl 4-3 2681 10-6 gl 2-1 0 gl 10-2 gswl 2-1  Oryzaephilus surinamensis
(2020) v )5 4SaS g sl 6-5 el 7-5 gl 2-1 gl 15-5 g4l Tribolium castaneum
(2020) w )5 4S2S ¢ sl 5-4 o8l 7-5 g sl 3-1 gl 5-4 gsw 4-1  Tribolium confusum Duval

Musa & Dike (2009) g sl 7-1 g ol 2-1 g ol 2-1 g smal 7-5 g sl 2-1 Trogoderma granarium Ev.
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o} (Abo-El-Saad & El-Shafie, 2013). gliwd) 5 diall 8 Liujles die A3)lae Glui¥) dawa o il )il
Usia slae) dgas mand Clehal Lo ool Jiall & (gyad A Aigiaad) saill sV dlaliall 5)layY) Calll lans
G585 o amy ol claie b @) sl b Al e GSal) ey ) il e Blial) sl @Y e
(Campbell et al. ziwll Lt (1a S &5l el 488 yall GlaY) e 20 el o o loasl) ety dajla
dana o hal b s AL Ay bl cildy Galoail daae Y] 5yl clilee 0585 of qany Sll2012).
Llal (5 gy pall a5 (Wakil et al., 2015; Abo-El-Saad, & El-Shafie, 2013). dalall iaall 5 oLy
S Al e o) atal legin (e el g day (DDAl il ) b)) duliall Glanall pid gy Ll A )
(Carpenter et al., 1978; Abo-El-Saad, & El-Shafie ailly Jall ol 5 Jaall 4 elgw leadlds 30l
i) andlly shall dayy b aSaill 5 oAl ciliie dalay £lieVls dameall Al cilajles 23,2013).
sl (3a% Gilhe Jala AlaY) e slaaadl chaad) pladia) oSy ¢ @lld ) AaLaYl L cliY) 56 aiel 4y
(Collins, 2006; Arthur,2018) 4ylaall
el cfpdial Auilass!) dadlsal) b i
Jiall 8 5Ll ot Al plous el i culdl AadlSa b Lalaiialy hliml S8V (3plall o) 4l Aa8l<a) i
Te s IS A lgie ALal AnES Alasind 52l ) ol ) QL) eyl dliay sal (jA xe
Aeriiivead) Appdial) Clapad) caled LApld) plaally ciglly seall Jliy oysn 13as dlsh saa HLED dlea gy Slady)
(205355 50) i psIS5 (s i) stiamd) Ay ) samidl VS 3 A ey Jinll 8 AadlSaly (il
JilEl 5 dale dals @lia oIS Lpalall Al 253l & . (Arthur, 2014)GsiaS s updls Gosdel) sl aliias
o il il gpmall I 5 jsndll degene Jie afall V) ) Galiy ALasl Glandl Hadiu) (e
saxil las Gl (El-Saeid & Al-Dosari 2010). &yl slae¥) e ) ikl il 2Usilly L) daea
Glagey clagindy Jol& IS5 ol Gamy 8 2010 ple Jslay sall 3 Gle i) Ladall dy58al) cilad)
(Sayed et al., Glui¥) dauas Ll e diaidie jhalie 3 Laghls b jilias (e Al e J8) 86 <

b Jlad (S8 giaal saill Cpda AadlSe 8 Gl Jiall dagy e il dlse Ciaddinl Gus 2010).
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(Ahmed et al., 2022) saall Y alaail ol Ay dlle Aidlad e Chaad) oda 4 Caatt W Alladl J50 alass
Ot gl) Sles iall dpag s my I3 Aiagiasal) AT (o e e e gane i Jladlly gl Loty iy (6 Jsan(
8yaall el il ) (Ahmed et al., 2022; Burks et al., 2015). auls 3las Lo Lladin) i) Jaad) (e
Gyl Cy (g At A dag 13 el 585 Aariional) 52 g YD £ e ading DAl sall Bl e
Jadll sall dglull @lall e aaedl cuy (Hagstrum et al., 2012). acd) Zllad ol 8 Al S5,
Agall Gfpial s3)llay ALl M5 (Botanical insecticides)  slall Jua¥) iy Glanally Akl claliiull
o o) Al e W) alaadl o) 2l @llyg Eco—Friendly Pesticides aiull ddaa dga dlsall oda jiiatig 35534l
Dl <8 algall 028 ciardtinl 8 (Heydari et al., 2020; Baliyarsingh & Pradhan, 2023) AbaY) ¢ylsl
Plant essential oils) Zallaghi et al., ) 3)ldall Aalall g3l 8 LS jas dgal 5l yataill Gualia JSusl (%3}
ld) dadlla 8 ol 03] Adlall 3ol e a2 ) e (20215 Ahmad et al., 2019; Jemaa et al., 2012
Gl apad bl e ahe Gz liad Clusall o3a ¢S1 dibiaall YL BLaY) e L jaal dsall ey )l
Ll SVl Sl Allad S0 ey (glad IS Lehals J8 Jisll 5) 5l Cagyla st Lgillady Lo liS 0
Aiagiasal) 281 g g55 Alelaal gty (DAY Fipyhay Sl 50 Leiag Jolall (e dpaally 2Ll gl s e
Sethi et al., 2022; Ahmad et al., 2021; Hikal et al., ) dadail) 46l Clanally 45580 30 S J8) Lelany Laa

(2017
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il L satl clpdiad Aadleally 590 Jalse (6) Jsia

JMAX\

i) s Y|

Lgiaal sl Cilypdia 5
Integrated Pest Management(IPM)

Sahito et al. (2017)

Sahito et al. (2017);
El-Shafie,(2017)

El-Shafie,(2017);

Sahito et al. (2017); Manickavasagan
et al.(2013); Andreadis et al.(2012);
Navarro, (2012)

El-Shafie ef al.,(2019)

Khalaf & Abdulkader,(2019); Abid et
al.,(2021); Burks ef al., (2015); EI-
Shafie, (2012)

Flinn and Schdller, (2012); Batta &
Kavallieratos, (2018)

El-Saeid and Al-Dosari (2010);
Arthur,(2014)

Ahmed et al.,(2022); Burks et
al.,(2015)

Arthur,(2014)

Zallaghi ef al.,(2021); Ahmad ef
al.(2019);Jemaa et al.,2012)
Adouane ef al.,(2022); Ahmad et
al.,(2019); Jemaa et al.,(2012)

Al cllally DLl clilie ge daadl) oladl slay olaaY)
LSLSad) ) e UL Blial) el aladia) o aad) J8
opadlly Jaill o) Gl ol o g

Zyshayl) AL Ui lsa¥) 5 slas))

Qs ASEDU Bke ) alasind (Ll Aasil ¢ Sudl) slas
FYS e\;s:u\ Ol Laass pac Ll LA&: L LY I JVSA
Ll Jie cisigailly Al dladl Ll Ji dudic
Jial) Calats il Aoy LSS At Y) plasind i)

Ol il (e il

CO2 i asbal) g Silally A s¥) el eyl cayhyal)

LDy 4 g yilly A puall 25l

Habrobracon hebetor; Copidasomopsis plethoricus,
Trichogramma spp.; T. Deion,T. evanescens;
Venturia canescens

Heterorhabditis spp. Saccharopolyspora spinosa;

Bacillus thuringiensis

cng iyl cpiidanadl  (Azinphos—methyl (oD
Ol s S s yapalls Gyl 2938 sSaigull ynlid) ISl
Onsizalls

Sl ayeldg s g8lly Jfiaal) dagyu pagll
oS g pmplly Cagg gl

Clydall A1 g 3ayUa dlge

sl Sy DSl Gy Jie i AgaS Blila sy

Gl 2alSsall Anilall

ALl Aa8l<a)

Bl L) e CaiSlly (g5l
laY! Aadlsa)

RERABAT

A yall o)
Al Aadl<a))
Obass daall 4 () il culasaal)
AN Sl il
Al 3 )35l 2lgalls (Fumigation) y.asl)

Lpdall gailly HSH labiie

) Ja¥) @3 Sl

(Botanical insecticides)
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Glabiiiay)

GlEY) sda it A ppidally Jaall e lly Sall e b jsall st Al Ghdall leoggall A dralyal) il

bl 5 il Alasl AndlSal ol ARl Sl G AnilSe (0 S5 1 sl Do sty A Dl

Vsl Dyl a3 A8LaSl Culydnall (oany ola Sl Al LAl 8 dalas cldl) oda dadlSa & JiaY)

Ol daa o il Ol La dgal) sder AadlSal) ciliee ehal e (3l alay) caay A Aalal) dsall; )

(o paidie oaaay S Sl il iadlSay Y o3 5y sanaa ol i) oty d0ad) 4yl s

AadlKally dalaiiad) lileall lecal dlasl clamall Jilay Caligindy caladU dlalSiall 3ylay) cullad 5es DA

cainal) A D Adladl)
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sluiin ) 558 3 Al phall clays Ll (2007) wLIS etie a5 bl 2o L el 5 dan yuali ¢(gmsal
dids L e 3Lyl Oryzaephilus surinamensis (L.) Sivanidae:Coleoptra (o)Ll jaall cild Ll
13-7:(4)33 (Clalall)spad) sl das . il

Ergmll ol 5Sall L gadl ASlae & el Jiii gl saalsiall (Slially iad) £ 15Y muse (2016 ) dens oSl 2
: International Center for Agricultural Research in the Dry Areas dalall shbdl & del))
.ol «5(ICARDA,)..

273 aalal) Ql G alaky L el Jias @ld) (2022). GUAY de deae ¢ laeal) €00 deme (I ¢ le dena cald
ua

2Olee Aihalis cdaine ¢ Sl WL g5 L glee didala 8 sailly Jiaall il L(2005) - 2ene sana (g5l

Aads aiila L Mally LN ¢ Y cpardll (Cappll Ll Jis @l L(2020).clasl e ) 5 Sl ae g asaS
L=338 sasiiall Lyl HLY) L eyl SaN s sall Jial Al

=94¢(1)2 ¢ae )l askell V) Aadl dgde disale L)V A diadll Gl jeas ((2006) dul clanes e cdrie

104

16

——
| —



2023 :(2)22 gaill dlsi &lagd dpagl dlae il cliflg il any Lo paill Jsdi slod e dapdoll 1691 (2023 ) pangall

Abada, M. B., Hamdi, S. H., Masseoud, C., Jroud, H., Bousshih, E., & Jemaa, J. M. B. (2020).
Variations in chemotypes patterns of Tunisian Rosmarinus officinalis essential oils and
applications for controlling the date moth Ectomyelois ceratoniae (Pyralidae). South
African Journal of Botany, 128, 18-27.

Abid, 1., Laghfiri, M., Bouamri, R., Aleya, L., & Bourioug, M. (2021). Integrated pest
management (IPM) for Ectomyelois ceratoniae on date palm. Current Opinion in
Environmental Science & Health, 19, 100219.

Abo-El-Saad, M., & EIl-Shafie, H. (2013). Insect pests of stored dates and their
management. Dates: Postharvest science, processing technology and health benefits, 81-
104.

Adouane, S., Bouatrous, Y., Mehaoua, M. S., Tudela, J., Mechaala, S., & Tomas, V. (2022).
Rosemary essential oil potential as a bio-insecticide for protecting stored dates against the
date moth Ectomyelois ceratoniae (Lepidoptera: Pyralidae). Journal of Crop
Protection, 11(2), 173-184.

Ahmad, F., Igbal, N., Zaka, S. M., Qureshi, M. K., Saeed, Q., Khan, K. A,, ... & Awar, M. B.
(2019). Comparative insecticidal activity of different plant materials from six common
plant species against Tribolium castaneum (Herbst) (Coleoptera: Tenebrionidae). Saudi
Journal of Biological Sciences, 26(7), 1804-1808.

Ahmad, R., Hassan, S., Ahmad, S., Nighat, S., Devi, Y. K., Javeed, K., ... & Hussain, B. (2021).
Stored grain pests and current advances for their management. Postharvest technology-
recent advances, new perspectives and applications.

Ahmed, S. S., Naroz, M. H., & EI-Mohandes, M. A. (2022). Use of modified atmospheres
combined with phosphine in controlling stored date fruit pests, Oryzaephilus surinamensis
and Tribolium confusum, and effect on the fruit chemical properties. International Journal
of Tropical Insect Science, 42(2), 1933-1941.

Al-Alawi, R. A., Al-Mashigri, J. H., Al-Nadabi, J. S., Al-Shihi, B. I., & Bagqi, Y. (2017). Date
palm tree (Phoenix dactylifera L.): natural products and therapeutic options. Frontiers in
plant science, 8, 845.

Al-Dhahery, S. H. (2008). Methyl bromide alternatives for post-harvest disinfestation of dates.

Aldosari, S. A., Al-Suhaibani, A. M., & Ali, A. G. (2002). Susceptibility of some dry date palm
varieties to infestation by Oryzaephilus surinamensis L., Coleoptera: Silvanidae in relation
to their chemical composition. Assiut Journal of Agricultural Sciences (Egypt).

Al-Dosary, N. H. (2009). Role of the Saw-toothed grain beetle (Oryzaephilus surinamensis L.)
(Coleoptera: Silvanidae) in date palm fruit decay at different temperatures. Basrah J. Date
Palm Res, 8, 1-14.

Al-Omran, A., Alshammari, F., Eid, S., & Nadeem, M. (2019). Determination of date palm water
requirements in Saudi Arabia. Climate Change, Food Security and Natural Resource
Management: Regional Case Studies from Three Continents, 179-201.

Al-Shahib, W., & Marshall, R. J. (2003). The fruit of the date palm: its possible use as the best
food for the future. International journal of food sciences and nutrition, 54(4), 247-259.

——
| —

17



2023 :(2)22 gaill dlsi &lagd dpagl dlae il cliflg il any Lo paill Jsdi slod e dapdoll 1691 (2023 ) pangall

Arthur, F. H. (2014). Chemical control in stored products. Chemical control in stored
products., 98, 265-273.

Arthur, F. H. (2018). Structural pest management for stored product insects. Recent Advances in
Stored Product Protection, 65-81.

Baliyarsingh, B., & Pradhan, C. K. (2023). Prospects of plant-derived metallic nanopesticides
against storage pests-A review. Journal of Agriculture and Food Research, 100687.

Batta, Y. A., & Kavallieratos, N. G. (2018). The use of entomopathogenic fungi for the control of
stored-grain insects. International Journal of Pest Management, 64(1), 77-87.

Bibars, E. E. D. A,, Yassin, E. M., & Abdel Khalik, A. R. (2018). Survey of Different Mites and
Insect Pests Associated With Date Palm Fruits in Different Locations of Egypt. Egyptian
Journal of Agricultural Research, 96(3), 909-919.

Burks, C. S,, Yasin, M., El-Shafie, H. A., & Wakil, W. (2015). Pests of stored dates. Sustainable
pest management in date palm: current status and emerging challenges, 237-286.

Burks, C. S., Yasin, M., El-Shafie, H. A., & Wakil, W. (2015). Pests of stored dates. Sustainable
pest management in date palm: current status and emerging challenges, 237-286.

Campbell, J. F., Perez-Mendoza, J., & Weier, J. (2012). Insect pest management decisions in
food processing facilities. In D. W. Hagstrum, T. W. Phillips, & G. W. Cuperus (Eds.),
Stored product protection no. S156 (219-232 pp). Manhattan: Kansas State University.

Carpenter, J. B., McMillen, J. M., Wengert, E. M., & Elmer, H. S. (1978). Pests and diseases of
the date palm (No. 526-528). US Department of Agriculture, Science and Education
Administration..

Collins, P. J. (2006, October). Resistance to chemical treatments in insect pests of stored grain
and its management. In Proceedings of the 9th International Working Conference on Stored
Product Protection (Vol. 15).

Drusch, S., & Ragab, W. (2003). Mycotoxins in fruits, fruit juices, and dried fruits. Journal of
food protection, 66(8), 1514-1527.

Elleuch, M., Besbes, S., Roiseux, O., Blecker, C., Deroanne, C., Drira, N.E., Attia, H. (2008).
Date Flesh: Chemical Composition and Characteristics of the Dietary Fibre. Food
Chemistry,111: 676-682

El-Saeid, M. H., & Al-Dosari, S. A. (2010). Monitoring of pesticide residues in Riyadh dates by
SFE, MSE, SFC, and GC techniques. Arabian Journal of Chemistry, 3, 179-186.

El-Shafie, H. A. (2017). Alternatives to methyl bromide for disinfesting date moth, Cadra
cautella, in stored dates. Outlooks on Pest Management, 28(1), 17-20.

El-Shafie, H. A. F. (2012). List of arthropod pests and their natural enemies identified worldwide
on date palm, Phoenix dactylifera L. Agriculture and Biology Journal of North
America, 3(12), 516-524.

El-Shafie, H. A. F. (2012). List of arthropod pests and their natural enemies identified worldwide
on date palm, Phoenix dactylifera L. Agriculture and Biology Journal of North
America, 3(12), 516-524.

El-Shafie, H. A. F., Abdel-Banat, B. M. A., & Al-Hajhoj, M. R. (2018). Arthropod pests of date
palm and their management. CABI Reviews, (2017), 1-18.

——
| —

18



2023 :(2)22 gaill dlsi &lagd dpagl dlae il cliflg il any Lo paill Jsdi slod e dapdoll 1691 (2023 ) pangall

El-Shafie, H. A. F., Abdel-Banat, B. M. A., Mohammed, M. E. A., & Al-Hajhoj, M. R. (2019).
Monitoring tools and sampling methods for major date palm pests. CABI Reviews, (2019),
1-11.

Flinn, P. W., & Scholler, M. (2012). Biological control: Insect pathogens, parasitoids, and
predators. In D. W. Hagstrum, T. W. Phillips, & G. W. Cuperus (Eds.), Stored product
protection no. S156 (203-212 pp). Manhattan: Kansas State University.

Hagstrum, D. W., Phillips, T. W., & Cuperus, G. (2012). Stored product protection. Kansas State
University, Manhattan, KS. KSRE Publ.

Heydari, M., Amirjani, A., Bagheri, M., Sharifian, 1., & Sabahi, Q. (2020). Eco-friendly pesticide
based on peppermint oil nanoemulsion: Preparation, physicochemical properties, and its
aphicidal activity against cotton aphid. Environmental Science and Pollution Research, 27,
6667-6679.

Hikal, W. M., Baeshen, R. S., & Said-Al Ahl, H. A. (2017). Botanical insecticide as simple
extractives for pest control. Cogent Biology, 3(1), 1404274.

Huryn, A. D., & Wallace, J. B. (2000). Life history and production of stream insects. Annual
review of entomology, 45(1), 83-110.

Husain, M., Alwaneen, W. S., Mehmood, K., Rasool, K. G., Tufail, M., & Aldawood, A. S.
(2017). Biological traits of Cadra cautella (Lepidoptera: Pyralidae) reared on Khodari date
fruits under different temperature regimes. Journal of economic entomology, 110(4), 1923-
1928.

Jeméa, J. M. B., Haouel, S., Bouaziz, M., & Khouja, M. L. (2012). Seasonal variations in
chemical composition and fumigant activity of five Eucalyptus essential oils against three
moth pests of stored dates in Tunisia. Journal of Stored Products Research, 48, 61-67.

Jemni, M., Oton, M., Souza, M., Dhouibi, M. H., Ferchichi, A., Artés, F., ... & Khouja, M. L.
(2015). Ozone gas greatly reduced the survival of carob moth larvae in stored date palm
fruit. Journal of New Sciences, 16.

Johnson, D. V., Al-Khayri, J. M., & Jain, S. M. (2013). Seedling date palms (Phoenix dactylifera
L.) as genetic resources. Emirates Journal of Food and Agriculture, 809-830.

Kader, A. A., & Hussein, A. M. (2009). Harvesting and postharvest handling of dates. ICARDA,
Aleppo, Syria, 4, 15.

Kattel, D., Thokar, N., & Subedi, S. (2022). A Review On Post-Harvest Precooling Methods of
Fruits And Vegetables. Food and Agri Economics Review (FAER), 2(2), 96-99.

Khalaf, R. M., & Abdulkader, A. A. (2019). The efficiency of the parasitoids Bracon hebetor and
B. brevicornis in the control of date palm moth Cadra cautella (Lepidoptera:
Pyralidae). Basrah Journal of Agricultural Sciences, 32, 352-359.

Khan, R. R., Haq, I. U., & Naqvi, S. A. (2023). Pest and Disease Management in Date Palm.
In Date Palm (pp. 297-338). GB: CABI.

Latifian, M., & Rad, B. (2022). Population assessment of common storage pests in deiri date
palm cultivar using spectrophotometric method. International Journal of Tropical Insect
Science, 42(1), 345-354.

——
| —

19



2023 :(2)22 gaill dlsi &lagd dpagl dlae il cliflg il any Lo paill Jsdi slod e dapdoll 1691 (2023 ) pangall

Manickavasagan, A., Alahakoon, P. M. K., Al-Busaidi, T. K., Al-Adawi, S., Al-Wahaibi, A. K.,
Al-Raeesi, A. A,, ... & Jayas, D. S. (2013). Disinfestation of stored dates using microwave
energy. Journal of Stored Products Research, 55, 1-5.

Mohammed, M. E., El-Shafie, H. A., & Alhajhoj, M. R. (2020). Design and efficacy evaluation
of a modern automated controlled atmosphere system for pest management in stored
dates. Journal of Stored Products Research, 89, 101719.

Mohapatra, D., Kar, A., & Giri, S. K. (2015). Insect pest management in stored pulses: an
overview. Food and bioprocess technology, 8, 239-265.

Musa, A. K., & Dike, M. C. (2009). Life cycle, morphometrics and damage assessment of the
Khapra beetle, Trogoderma granarium Everts (Coleoptera: Dermestidae) on stored
groundnut. Journal of Agricultural Sciences, Belgrade, 54(2), 135-142.

Naher, F. H. N., Khalaf, M. Z. K., & Alrubeai, H. F. A. (2015). The effect of microwave on
different stages of fig moth, Ephestia cautella Walk Lepidoptera: Pyralidae) in stored
date). Journal of Biotechnology Research Center, 9(1), 52-57.

Navarro, S. (2012). The use of modified and controlled atmospheres for the disinfestation of
stored products. Journal of Pest Science, 85(3), 301-322.

Nayak, M. K., & Daglish, G. J. (2018). Importance of stored product insects. In Recent advances
in stored product protection (pp. 1-17). Berlin, Heidelberg: Springer Berlin Heidelberg.

Nayak, M. K., & Daglish, G. J. (2018). Importance of stored product insects. In Recent advances
in stored product protection (pp. 1-17). Berlin, Heidelberg: Springer Berlin Heidelberg.

Radha, T., & Mathew, L. (2007). Fruit crops (Vol. 3). New India Publishing.

Sahito, H. A., Mallah, N. A., Kousar, T., Kubar, W. A., Shah, Z. H., Jatoi, F. A., & Mangrio, W.
M. (2017). Life table parameters of saw toothed grain beetle, Oryzaephilus surinamensis
(L., 1758) on different varieties of stored date palm fruits infested under laboratory
conditions. Journal of Entomology and Zoology Studies, 5(1), 95-99.

Salisu, Z. 1., S. J. Oniye, T. S. Anjorin, Y. A. Wada, M. Abubakar, and M. M. Abdulkarim.
"Insect pests of dried date palm (Phoenix dactylifera L.) fruits sold in selected markets in
Zaria, Kaduna State, Nigeria." Dutse Journal of Pure and Applied Sciences (DUJOPAS).
7(1): 232-241 .

Sayed, A. A., Temerak, S. A., & Lysandrou, M. (2010, March). The use of different insect
control regimes using three green chemicals to combat Viracola livia on date palm fruit in
Egypt. In IV International Date Palm Conference 882 (pp. 471-479).

Sethi, S., Dhakad, S., & Arora, S. (2022). The Use of Biopesticides for Sustainable Farming:
Way Forward Toward Sustainable Development Goals (SDGs). In Biotechnological
Innovations for Environmental Bioremediation (pp. 571-596). Singapore: Springer Nature
Singapore.

Siddig, M., & Greiby, 1. (2013). Overview of date fruit production, postharvest handling,
processing, and nutrition. Dates: Postharvest science, processing technology and health
benefits, 1-28.

——
| —

20



2023 :(2)22 gaill dlsi &lagd dpagl dlae il cliflg il any Lo paill Jsdi slod e dapdoll 1691 (2023 ) pangall

Stejskal, V., Vendl, T., Aulicky, R., & Athanassiou, C. (2021). Synthetic and natural insecticides:
Gas, liquid, gel and solid formulations for stored-product and food-industry pest
control. Insects, 12(7), 590.

Trematerra, P. (2012). Advances in the use of pheromones for stored-product protection. Journal
of pest science, 85, 285-299.

Wakil, W., Faleiro, J. R., & Miller, T. A. (Eds.). (2015). Sustainable pest management in date
palm: current status and emerging challenges. Springer.

Wakil, W., Faleiro, J. R., Miller, T. A., Bedford, G. O., & Krueger, R. R. (2015). Date palm
production and pest management challenges. Sustainable Pest Management in Date Palm:
Current Status and Emerging Challenges, 1-11.

Wakil, W., Faleiro, J. R., Miller, T. A., Bedford, G. O., & Krueger, R. R. (2015). Date palm
production and pest management challenges. Sustainable Pest Management in Date Palm:
Current Status and Emerging Challenges, 1-11.

Yang, A. S. (2001). Modularity, evaluability, and adaptive radiations: a comparison of the hemi-
and holometabolous insects. Evolution & development, 3(2), 59-72.

Zallaghi, N., & Ahmadi, M. (2021). Combined action of Lavandula angustifolia Miller essential
oil and gamma irradiation treatment on some biological aspects of the Mediterranean flour
moth Ephestia kuehniella (Zeller). International Journal of Pest Management, 67(3), 203-
215.

——
| —

21



2023 :(2)22 gaill dlsi &lagd dpagl dlae il cliflg il any Lo paill Jsdi slod e dapdoll 1691 (2023 ) pangall

Insect pests on date palm fruits after harvest and durning storage and their

control methods (Review article)
Naser H. Aldosary
Date Palm Research Center, University of Basrah, Basra, Iraq.

naser.mohammed@uobasrah.edu.ig

Abstract

Date palm trees Phoenix dactylifera are economically important because they produce fruits that
have high nutritional and economic value. These fruits are infested by 31 insect species belong to
three insect orders after harvest, during transportation and storage. These orders include
Coleoptera (has highest number of insects that infest date palm fruits), Lepidoptera, and Diptera.
There are seven main insect species that are commonly infesting the date fruits including saw-
toothed grain beetle Oryzaephilus surinamensis, red flour beetle Tribolium castaneum, confused
flour beetle, T. confusum, rusty grain beetle, Cryptolestes ferrugineus, almond moth Cadra
cautella, raisin moth C. figulilella and Khapra beetle Trogoderma granarium. These insects
cause direct damage to dates through feeding, or indirect damage caused by the presence of the
remnants such as skins on dates, which reduce the nutritional and marketing value of date fruits.
Many control methods have been used to reduce the impact of these insects on dates, however,
chemical control is the most successful, especially fumigation with phosphine, due to the high
effectiveness of this fumigant with little or no residual effect. Pesticides of plant origin have also
been successfully used as fumigants, and the results have shown the effectiveness of these
materials in eliminating various pests according to previous studies. Generally, chemical control
is the most used method to control these pests, but its impact on the environment and human
health must be evaluated. Therefore, it is necessary to conduct a review of date insect pests and

the methods that used to control them.

Keywords: Pests of stored dates, Lepidoptera, fumigators, chemical control, Coleoptera.
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