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Figure 1- Bioassy models of lethal doses of Gamma and Beta rays on sawtoothed beetle adult and Mediterranean moth
larvae in Zahedi and Mozafati date cultivars
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Figure 2 — The one to 99 persent lethal doses of Gamma and Beta rays on sawtoothed beetle adult and Mediterranean
moth larvae in Zahedi and Mozafati date cultivars

DLy 5 0d2iS 33 (p S el ol el (6,5 VYEL/N P
5 ool o8, 5o loailais das JolS 6 i 0 do 0 A0
Lol g8lae o8, 0 Gl hae el oY o Q—l Oy
2 29 Sl as cleols las ol Kiegs Sldlas
a0 o Bk 5l gl 1) Cwglie o iy JolSS i
Tilton ) ol Sglaie [laws ;500 &iwl) 4 glatul 5l Cuoglie
Ao o oSl s (g ol o (& Brower, 2018
—b i o Ay glailin o 8ol g jloailasand gud,
BJ.M.& L ‘Sbéy).: 6Lm)l.4...) o U W ) ‘5)[ 9 J.cls
bt g,¥ Ly 2058 slajled (o g Jloailassan,d S
Sldllas jo ool las |y Caglie o pian lailioe
ole Jboorw a4 cond (b S Jb (IS jsbay alisee
St (B3¢ Jolie 1o (6 3YL Cuaglie (glyls o5, Ll il
Sl gy yog il b 2lopgisns,S ibls o] e a5
.(Mastrangelo & Walder, 2011)

5o 6l Ll g 5 ao 0 00 oariS 55 JSs elul
c i a4 (SBlae g gaaly el g, slaailaisdand LS
—ail e b e oY sl g 6,5 FEVIVE 5 FOAVY Joleo
oaiiS 33 .ol (6,5 YAM ) 5 FYAIVY Jolao oo 5 ol
pB )l g9, Jloaslassdi s JolS o i (gl Ll gy oo A
G5 VIVYIVE G VIYYTY Joles oo 5 a0 8l g sals
5 V00V F Jobas ooy slaluae b peads oY sl
5552 o0 00 00idS 35 5eS ol pli g 6,5 VIVE P
O Gt 5 (Hlae o 50 slail e s pccd oY o LIS
saiiS 33 S el gaaly o8, o loaslulsdigd o
Goly o8, o lailihae 6 e 9,Y P as e LS 6y
ol (8las o8, j0 Jloaslails dags o QT Ry
St JalS p0 sl W g5y o0 B0 0uriS 33
FYNV A Jobas i 5 4y 8las g (guly pB )| (g5, loaslais
A lalnae Sucd oY ln s 6,5 DOVIVA
2o yd A oariS 5 .ol 6,5 OOFIYF 5 FYFNY Jolas
g aly pB)l (g9, sloailais st JolS 60 lp b gin
Gy g 6,5 YYOB/AY g WV F/AY Jolao iy 4y il

VY



Bl g gaalj gloyd o)l olomdon (olsd 5 CBT 1 L g LIS 535 55T

ol Ol e lo)9iS )0 (So5eleiSS 5 (golasdl
azsls )...:b b,> (Fscdo 0 209, sbles
ol b eSS Sldlae b 4 (Rosenblatt et al., 2015)

(_g)L.J R_JLQ" Copde o ‘) 0)&9.’ 6‘.@9;14 O).g)ls LgLQd..M}

3,5 ewop Oyl o by

hordign olss p Ly g LE pogiy syl 3l
b y5 590
Loy sladises JS iy JSbt asle lgo

Wogee 030 5 mab sl 53 S5 5 oo (25 Slio
ax o b ol ol (5 o0 Ojgoa a5 Gl IS sul> olge
oobwl o (Flowers et al., 2022) 545 o o0lo (lid (S5 5
el slge Gl 5o (o)l dme Dglas bl & e s
5 df =0) sualj o8, sl LE 2o, sbojlas o JS
9 df =()) G»BLA.A 9 (MS=‘/\CY 9 df =a) LSM‘) ‘-g...é) Ls‘)"
Ao )0 B e o SSls Q}A)'T zelo sl las (MS=-/YY
Ll oaboslolias ¥ S o

Sle by 65 V00 b e ) Gl o Sy,

Gglas arols ol aSlesls slpin L3 yo o lsl bl s
5 s 030 b Ay (Ll 28l e gS ulul
Gadallaetal., ) cusl o0g glae aslllas 5,50 (slo > 8,
Slo3S i 5 S5e Jele 51 (Ko 5 gy nl o (2022
Pl in a5 jloailaisaind gly og by o8, corisS
R = IR SEOSRN ISP TR PPN VA SOV P S
03 55 p3Y (SoriS mhaw 4 o, @lp YL bz
peed Gl Ll g LS (s8las o3, 4 Cond aal;
o Glgie |, g8las wile 5 Bl i oS slail o
o 4 oy lp 6VL lagd e o ez 5 li
92 3k (gl 08 Ay Sl o Blas 08, po p3Y (Sowis
i e g Sye oyd A0 g B0 slazs haghy ol o
s8lao g gualy 08, 50 ;2 10 sl haw b el g loailads
2L (2355 sbaslers a4 e LS (205 5 slojles o
S99t 350 59 55 alio Slallas 351 55 (5 5 el el
Gl 0015 Lis 1) Ly 4y Comd LIS mogiyy 5L LS
sl jasls sl e Jolge (Hallman, 1998)

" . 76 9 L "
51 el ey sless b | Hlae sl el
74 A ; ¢ M b a 74 c ] b a
u d =
74 e g 74 e g C
2734 f f E73 9 f
- D73 i
73 1
72 A 72
72
12 ++1+ T L
O‘O O‘O‘O‘O O‘ ‘O‘O‘OO 71 i ’ ’ ’ ’ ' ’ ’ ’
IOl |lo|w ol |Oo|w oOo|lOo|lo|lo|o|]Oo | o o|lo|Oo| o
a[e[e[e[g[[e[slelglg] | °Ta]a]e]g]][xls]x]2]s
Gamma (Gy) Beta (Gy) Gamma (Gy) Beta (Gy)

Irradiation treatments

Irradiation treatments

by g Wl (2395 2 5llosi )3 HBlin 5 (53815 03, SWaogse 3 S g sl sale Blge e (s U (ke Aumlie Y S5
Figure 3- Comparison of the mean of amount of total soluble solids index in the fruits of Zahedi and Mozafati cultivars in
Gamma and Beta irradiation treatments

AR



Vo0 VYA 0o [V E0¥] biumo; 9 sy 1YY 5ykoud | YO s/ alid @slioor owiite ol

Ol Sl gime S gy 5955 8 S 3555 Hlade
Yoo 55 00+ 5 5 by (mogin slajlet Lulps s ol
Solas Lol ol ovmline wals s a4 Cad Ol
3 oS oanline YL lajs o ad ke [0 wgmore
& S 5Vl Camslie 1ilas 08, by 20555 slo o
aline Olides mls jeluly ol olas Wb Jlade als
Qe ogea (5950 3 ol s e Jodrwloys S50 az o
sledsse ol ol slales 109,00 o] (95 Gblie
L aS oo Jom ogae rhaw Coos 4 &5 > (e 0 ) 03
iloce (Bl oge mhaw ;0 S5 4 4B Ol 5
@ e e a5 ) p5ud &S g)les 4555 ccnlple
CokS Li 4y 5 9300 s ogee sloaid ol gals
(Dehghan-Shoar et al., 2009) uS o a5 050
0, VF o 0 IS e as ols las sl Oldlas s
gy e (B35 Sl Sl Azt 53 L2810 sleys
Slroges (g5lwo 3 anl B o0 ralS .l atils 39
odd o155 alie Clidod (0 58 0dd 2oy by
ogm0 &8 Llade adgl ioli8l (Al-Kahtani et al., 1998) .ol
S 55 bl 4 4 €ulss i Jed 4 Sl (Sao o
als Lo g LolS 2l 5YL slags cov laaid _asals wg, a5
QL 00y (SlRogee ;0 i (gl yidon 08 Span fdo 4
3 G yeS uals cel aS ol le.s (Baghel etal., 2005)
shoe Ll 5o 05 sl wisd Loy ogee w8 lade
il yewwline
Slgid Slos

SEBL sl (SIE sl ol Saglsid DlaS 5 ke
095 99 50 SeolesS P opul g Seamiy e Sl (Slsly
L g LlS oy calisee (slaloss uibioos 5,500 5 sual;
O o 13 (5l sme gl walis b Galide 35 @iy b S50
39 Sl aoys O e o SOl a3l gl wols lis ws s
el sndoslslis O S

Lo 53 53 IR LY S 55 oud il gl bl
oSy A )0 F8las g gual) 08, 90 o Lo g LIS (posgi
3 O 5 (5S4 S)sk Sl il il ogs
5 rAeS Do iy a8, 90 2 e b g LIS (aogn
Ol el 08, 50 0 )0 o Sup AP i
(52955 Sylas 50 (BOgiy 53 Gl b o el
L odel> olge aoyo ialidl g Ly 2095 51 YL LI
ogme ok B)leno JLle o ks Gk Sl oley CuldS
ool slaaid 4 oz Glaclaweg S A 9 >
Alsaed etal., 2013; Kays ) & oo 99394 (5 lo,Lsl o
Olime ial38l Olyss wigy mets ol 4o (& Paull, 2004
5 LI (23955 35 2l L o005 slalacs 53 el ol
Sl GG T ol osaline gualy 5 (Blas (3, 90 50 Ly
o Ol oy izmen 9 Jparme e plie S pu RS
—( oSS ogae Caghy GralS g o) o Sl A a5 05l
.(Baghel et al., 2005) o5
RCCRREN

Co silas 5 ganly ali)l 0 e Sl dlie
4500 ol 0ol B1IE K 0 LG g LIS 2095y sl les
sl polae o |y (P<A/0) 5yl gxe Dglas il g
2355 Josd 33 Sl S Il 5555553 5 55515 saniS Lo
NIYE VY MY s 5 a) dliae 5 goal; oyl o LIS
oo sl @f=0 § Ms=+/V0 NYA /A YN Y
b 2l 590 b om,d Gialdl b sanSLal glaass
wall 4 Cod gBlae g goaly pB) sl 65 VYO
SYL 30 5 L gy slolows Ll jo ausly, als
alold ;o Lol ol snnlive dalis b jlo e BN 6,5 YO
0 e alS 4 Cos Cosglie 6,5 Ve e BA0 - slago
—dme als 6, Ve 5l YL lags yo o samlice
Hade ymals Ol o ol cnslive ogee w8 Hlade o (55,00

Dy yden gal) 08 A Cos  8las Cgbye 98, 0w

VWV



Vo0 VYA Lo IVEY] ool 5 jarls VY 8 kous | Y0 s/ hid gylivo _oawiigun cligioes

45 - . 40 - .
ol —_ aal;
< 43 1 S8 ) g38-‘5 ) ) .
= a = 4
S 4l1a b g ab ab be by | . cd :.362CCbzbcbcab;;ab
E’ 39 A - - c M = . 334 E = - s e - = A r
== == ~
= 37 4[] A & A 5321
2 35 - 530 1
s £ g |
£ 3 g
e 31 1 526 T
8 29 o241
g 27 - §22 1
I_%Zsooooooooc:ooo620088888088888
gI8|2|8|8|7|&|8|g|g|k S|B[2|S|8| |8|B|%|5|8
Gamma (Gy) Beta (Gy) Gamma (Gy) Beta (Gy)
Irradiation Treatments Irradiation Treatments
40 cal. a
L T 3
8139 E a ~ 40 - Sl .
S aa | .
S8{a 4 4 s  f b b pb SV ST, L aboabab
237 - b C < 36 qcd d d = A &5 5
£ 0 2340 A 8 N & M
£36 - E ]
§=l c = 32
35 1 2 30 -
534 1 £ 28 -
533 1 8 26 1
© a5 S 24 A
o 32 o
3 o 22 A
531 2 90
E 138383238383 g ol ol ol ol ol ol el ol ol Nol ol Ne)
w Q|BIR|8|& Q|BIR|8|& 0] el =3 BTel RN NTe] n|o|bw|o|w
Gamma (Gy) Beta (Gy)
Irradiation Treatments Gammal r(%%j/?ation reatmeﬁt%ta Gy)

Uy g LIS (2395 8 (sblow )3 (lie g (52l 8 (Sogse 3 (39558 9 595) W3 lade (ad L (Lo duamlio gl € UK
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Abstract

Considering the need to replace methyl bromide, the effect of Gamma and beta rays on the control of
sawtoothed beetle and Mediterranean moths and the biochemical properties of fruit in two date varieties, Zahedi
and Mozafati, were investigated. Packaged dates were exposed to doses of 0, 250, 500, 750, 1000 and 1250 g.
Cobalt-60 source and beta radiation of 10 mega electron volts beam energy were used for irradiation. The results
showed that the 90% lethal dose (LD90) of gamma radiation for the adult stage of the saw-toothed grain beetle
on the Zahedi variety was 1132.33 Gy, and on the Mozafati variety, it was 1172.76 Gy. For the Mediterranean
flour moth larvae, the LD90 on the Zahedi variety was 1055.16 Gy, and on the Mozafati variety, it was 1126.06
Gy. Furthermore, the 90% lethal dose (LD90) of beta radiation for the adult stage of the saw-toothed grain beetle
on the Zahedi variety was 1160.92 Gy, and on the Mozafati variety, it was 1255.97 Gy. For the Mediterranean
flour moth larvae, the LD90 on the Zahedi variety was 1177.67 Gy, and on the Mozafati variety, it was 1340.16
Gy. In both figures, the slope of the Brix index increased with increasing radiation dose and was higher in Gamma
radiation treatments than in Beta radiation. The content of reducing sugars decreased with the gradual increase
of the radiation dose level up to 1250 Gy compared to the control. Resistance to sugar content reduction was
observed between 500 and 1000 g doses. With increasing radiation dose, the phenolic compound content
gradually decreased. Also, the iron oxidation-reduction potential increased with increasing radiation dose. No
significant difference was observed between the data of color parameter treatments. Results indicated that
irradiation of date fruits of Zahedi and Mozafati cultivars of the estimated doses 1000 to 1250 Gy controlled two
important storage pests of dates; bedide that, irradiation did not have significant negative effect on the
biochemical properties of date cultivars.
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