WAA b o ol FY o (55,58 ale dons) o 50l

P 09l (395 Sl (Feuan 9 (Foundod (b (10E Sldw 5y (205!
Ectomyelois ceratoniae Zeller (Lepidoptera: Pyralidae) ,bf ot~ o5

¥ LT Yoo 3 .
siore Sge 5 0313 I8 e TS g 3 gama  sble 1125

Ol e Juwa sl e syl e o&K2ils ¢ s ale s siosles oSy ¢ (S 5alE 05 F (65558 pulitio i (6575 G medils — )

Ol S csles Og3 5 pske oBin s cslimd (53US GoutSings (( SijalS 05 8 skl (J9gmo oy gd” - Y
(msoufbaf@aeoi.org.ir)

Ol el e syl Gimes olStils (b e 555558 (508l (Kb 3alS 05 slud - ¥

O e ol e syl G ol ¢ onns e 5 6558 50l (S5l ey 8 luils — F

AT 15y eyl WV 18l 5 b

® >

Ol gl 33 uuls” 8T [Ectomyelois ceratoniae Zeller (Lepidoptera: Pyralidae) ;6! ol gls” p 5
O 39t 4 adlllan (ol ABl o0 (GBI DY gt N1 (595 OT Wilus 9 0392 Olexr Fblw 3 (Sobwe 9
0329 4 9 = 3glan J S Sz b ATl pluil luwly 55 04l cpnl ogul (B39 Sly 4ug 2108 w235
(s o QB i Jold 910E w3y slez ST gl gwip 20 A plel Olyis (Silgsbb S
4 Ol @ AL ey o il () S p (Fan 9 (Foanded (1M w3
oulis gegran SI0E 9 U1 s Sl 33 883 o 54 ST UG G095 Sgb o a5 3 (25 SV
Feman (SIAE 135 ) g G183 G0 sgb 4 e oS 9 LT e Slaslod (595 SI9IL (LR AL
RS 392 U1 e N sy R ghcie dog (QIOE w33 533 03k § 5 el Dlyio sas Jgb iz 32
(395 2 +/VYY) (Egrman B10E 595 OT x yim 9 (395 2 +/+¥Y) JBT o (595 (I'm) Cume 11 SIS & 5
4 @ olol 51091 U1 oS slon (S93 omd M) E 5 9 (T «(S95Y 039 oyt T T Sy
@ bl oS ( Lguan 0w (859 0y wli 9 I Slhdasin S g 009 FYb pdo e 9 ol Cwd
A S a0 BB (SOLABI 4 yo (O 31 oS 4 0 i 7 a0 SRS I (S 9 009 YU S
sokiie 4 1y gl Ol B30 (@l Ol Olgie 4 C8T tawgl OT (b OB 39 9 (Louan 0 p>

AL o0 110 Ul o gl p 5" 09l 539 9 (Sl il 0 > Olgie 4 (B %0

TN o> 0sul b9y « 2146 (sl 1) ECtomyelois ceratoniae o jlgls”

A il S =45 K5 G S PPV

Sl S 3L 68 el ot S e JAS o5sn &5 03 el e S S
S 3 ghe ate & 55eS 5)05e 53 503y OT a5y 5l oalizal b Sl i 05l 255 505050
o S Bos (gla i Sl aad p) (s dl et 53 5 Wik (osian (ole

Price ) 33;(5‘ O‘J’ aj.i.> kS:"""i) J>‘]a J,.:'Lu Ja‘.u}: )"’)}’LJZ gs‘..yb C"’l'“'b‘ ) J‘ g_s.'.“'x'c L;L“’V'.’,‘}) u:'.‘


mailto:msoufbaf@aeoi.org.ircom

e S § (S perdad (b oldE t.gu’p-lj) ‘S\QJHOU&.@A}&.@L& M

s S Calies Oliises Jawg AFNNE (Ye/As
sl i) pl 3 ege 4S5 (Nattion, 2002) ol
Olge 4 pols (ALE Gladl e Sl b O i &S
Jols a1 2lE slge opl ol el (Sla0L e
Slge 31 63L5 Ol LS o Aol |y (die ol
Gl ly (Fas 5 (Frem b (b
Ectomyelois ceratoniae ,ui & 48 oS slasY
Lles S7 eslizal Zeller (Lepidoptera: Pyralidae)
Calibes o148 slag ) 5L sandllas LoT Coua oS
ST (S5 st o el 5 (S Sl g
GBI s, leyss Jsb S Gires
Sl 035 ol M5 glaayza a5 6ok
Norouzi et al., 2008; Mortazavi et al., )
¢ ;) Levinson and Gothlif (1965) .(2015
ey (Fae Sl s Jolo Gl S 5
Sz eSS bl 5 Jp e sty (S Al
S gor93 Igb 5 L3S eslinal o8 0 S 2)s
i3 g5 I 55 VEE S0l 5k 41, 3T Ju
53 sladlks 55 Al-1zzi (1985, 1987 and 1988)
TS HEN Ny 05 o @ME ) sa)
el s s peSs Gl dse Jola LS 5
o) Clsee Sl bale 5 558 GET (Gas 315
b lag,Y iy (G059 45 Wiz ged Lol 8 5 sl ol
ORI 35 5055 Olse 5 FelisS 0n i e 2 5
5 eslizl b Soufbaf et al. (2017) uowen .db
Mediouni and Lw 5 odss w1yl s suzs oo Jga
05 a5l Sosn YL e 4 Dhaouibi (2007)
iy 3 Ay Lol 53 U0 o8 8
5 oS R Jalse o sege 51U B o S
Punica granatum L. Ul Jsese &S
53 8T ol Ojles sl s 011, (Punicaceae)
abd L s Ol he gile,gll Dbl Cfb 6
Soufbaf ) asl ialS jls sxas ysb 4 528" (6,50

BE] Aﬁjh &‘b b c}..sl ‘})}Jg: (ﬁj}‘) (et al., 2017

53 @b Sllas 5 kuly s s (6L al., 1980
S Gl Ol () dm )b awlie 355
S5 Do s gl e 53 Calibes S G0
o) 3 YL ez 4 o3l (Gt KL ST
Tsai and Wang, 2001; ) s S Soladlas
5 .(Hwang et al., 2008; Borzoui et al., 2015
53 ol > Sl (slao pue o5l g b S5 (55
5 eslizal LSl L5 @ Cad b Juab 5T
ST S (56 Ohjn) (85 b (o Olje slae s
N o5l Posn Gl @ME o Olgie 4 ols
Sl g 1y (ST o g 4 s M) (5557 3
& i (6 b 4y B (53l Lt 51 Ul s 5o
LE o Ol w4 o sian gloo e
St gl M5 o al Jpe b sl 3l (i
Al oo OIS (lad ja foma |
gl il s T s smae olis bl
Seslizal 4 by e (63,8 EMSe 5 din lde
Ll 1 1) ALE Calibes (glacand 5 o) OLLS
Lo las sylibal Gl o, oS5 03,57 Cs
Solshs 5 ple SIS Sl K558 slalL
Etzel and Legner, 1999; Mahdinasab et ) &
2 dol ules pa) e wle .(al., 2014
e S S S T-E R U R A
Sy Dl GME w5y 5 Dbl ST,
i Gidnid 0 dp cwld s oS U
Caleen s 8 53 s opl § 45 Bl o S 2
Dl 03 pabsn o) el SOL O i
Tribolium 5,7 azs (Jls Ol e 4 Abb o Caliies
Cd S US04 d& (5520 4 CONfusum Duval
9 Alad el 35 sl |y Slydan g ST/ 9 s FY/OV
I oS O Gl 53 Cand ol i e
Jasls 87 (Heliothis zea (Broddie)) <5
Sols G oy s (Manduca sexta L.) 05 5

Y\VA 5 5« (Supella longipalpa F.) (sle 543



A WA ol oF oyl FY o (55,5 ale dlons) S 50lE

(AT o3l o3 51 St 4 5) p 5
sbalsls 51 Shs w8 o5 ¥ 3l
I Shs 88 p 5N mleg sl (Sl
L) A 00 el (S el slasil s
YO e OT 5 (313 o3l slaolSiay s 51 (ST,
(F5an 0o gl [ o paanded o =¥ 5 ) L
(S5 ST ol 5 poimn 3l o3kl (sl & Ll As a8
Sl S5 4 p3Y s Ll Ul S sy (.Jf Yo
J‘JL’,J{"(;&}‘W})U‘U&')’J"S
1 a (ol 5l ey 51 STy 4 5)
oslizal 2,6 ST 51 6,8 sl gl 0, S
L Ol g B s Sl e gl A s 8
Lo VOED s Cusby YAEN C Glos Ll s
Sl el VY 5 plidyy el )Y (6) 5 seu93
St Ol Se 3 Slae YL b )
A plonil 2 S Gl (6555188 oS g 55 (rhey
Ny Sl i els Sl ey Gl
(JS) goome 12 (il 550 olis bl
Jols glrosle galws 4 ods 23lIE Sla s sl
S L5 Jadr Sl 53 GUFr SypasS S )
e A a8 Gl S, Sl elST e s
b s o ALL o)ps Gl baess ol § same 4
s o 0SS K S g ot sl
(0 Jsa) LT
E. ceratoniae  guws ) S golyl < pmss

Ol J Ol LU glagly S 5T sadsl Cames
yat) ‘C b J@_\J;L.a\i;ﬁuﬂwdje?
Celw VY (6)8 $0y95 5 A3 VO D ol Cusb,
2 byl i Jime Sob cele VY 5 Slig,
S oSl 003NV slal 4y (6,8 o (sla i 035

e s (eSS oS Sl gk Ol b

1- Insectary

Ssber el o e 53 b sdn sl
ol sl 3 mahe Coady g g el ol s
g @M s et shte & L3S e (i
3 ad T oo ge o i al ol o5 8
JE ol o 55 05 Sl Salwd L S o
524 oS o g st Dppe 4 ) Wb O &
05 s 2 03 (Fsan ded 5 (Fsan o
o8 53 3,8 HIF amlin 5 g 3550 U1 W8S
31 5 bl (oSS Dlalllan b 55 05Y (gutmy
505y oslimal LB Sl i o 55 & 0T e

D g (alq._il Wb adls o gl el

B 95 9 dlge
E. 20 iy 9 s sbObm G4
ceratoniae
skt o ST 53 o 5 U JlST slae s

ol s S ag Calie SUT & oal ST
il Gble 53 dbye SLL 4 I 4 ok
Joad 0Ll 53 (o yean) Olgil 5 (M2e) 55 slaOkl
Jilas b Sluls laoswe 5 0500 x| Zils
@ME w5 8 ol (0 Jsux) L35 g T
Jols & w3 ) 5 eslial 35 50 a2 leT plowil 51
bglsne ows baw g U1 oS (o g U1 s )
Sole s s 5 L 0351 55 e &5 Do 4 oS
S 4 gende 4y P gl js Cele YF
& o JoS S0 gn i et =Y LT S
YF Oole o 5 T )3 et Djs0 4 B3 0
St e S 4 o gades dj3 F0 los s sl
(.\;fd.,},..» S 5 els 1 s sme 0y Y LT s
S (g S Ol g ale o)lsl 5l os ags) o 8 61
2R 05 XY jesme Gk Sl edd ag) o80T
15) 05 7 S ST ol (UL S Al e

Ve Sl 5 ((Sismels gagilsgyls 51 ST



e S § (S perdad (b oldE t.gu’p-lj) ‘S\QJHOU&.@A}&.@L& Q.

SoboT Juolowi 9 4 325

b bl ke (LT Bt (Ganslie g
dw.gj,ﬁ;éuﬂl,g‘(RGR)wu)@;
(one-way ANOVA) & b ¢ byl a5
SAS ) 4t eslizl SAS Ver. 16 e, kg
o3lizal b b, Kb (g LT Codsl (Institute, 2002
DB g 2558 1D du}\clu);Tukey Oga)0
Dol slassls ilsly Sajms (opmrer 235
P 33 ey 4 ST Il S S5
Al s s, b s Two-Sex Life Table 31 5
(Chi, 2016) =5 § ol

Pl

2o e e, 8 sl S b

BB ol sl 5 Wy 555 gepss Jsb
Ghuslie .ol ols 03,97 V Jsd> > CEratoniae
Ui Y (s os3 Jsb 4 by e sla Sl
Ot S sl Ol o8 S p S S is 5 S s
Ll sy Caldee gle Sl Sy n ol e
3 eSS ol sme sk 4 e e 555 (3 0092
F=3.60; df = 3,153} ) 55 50 oM 05,
63 Sess> ik (pizer (P = 0.0015
LOT i GYsb 5 (osmntad LB 55 G,
F=22529;df =3, ) T cws & Ul e 5,
S i he Sorss sk o S .(128; P < 0.001
odalin LU e 5 (fae ME Glaes G
(F = 172.33; df = 3, 106; P < 0.001) &5 &
FoS (Fean gl w55 ) S i o33 sk
F =463, df)>ﬁwﬁ>'})u,_w~6uﬁj);\
okl Cows 4 el el .(=3,109; P =0.0043
S andlas 5y5e olie Lgbﬁj)&ﬁ.\isﬁub@
2568 6 o35 5D AL ol e lad 5 555 ke I b
F =) il sy lsime Sl (oS g0 2
55 o «(172.33; df = 3, 109; P < 0.0001

S gl gl (Saudly sy b4 oS Dl ke
3 Jime g edd el Jobo ol b T s
SlaaleT 53 oo w655 ods x3liS (slagss
23 8 515 eslinal 34

2k gME w5 £l B e sl
E. AW e sl 5 W s 555 sepss Jsb
s ¢ glde glags 5y I plST s (o5, Ceratoniae
O yos 51 Lol YF I S a5 e o353 2us ¥
4 ST Sppe 4 aps b sl AL 208
@MHE wds Gsl Sl 4 s S b
el Lol 5 3 ws,y $SGUI s 5 s F Jime by e
Goys3 5 Aoy VOO i ok, YAENC
G (b celu 1Y 5 olisyy Celu VY (6,5
G s sly bayY s 51 6,8 o jskiie 4 s S
o b i A sl rl:;bl‘, BN TS
Sl 5 S35 I g 35ss alisy e
oY (o geyss Jsb il JLE ol e 4 by e
PINCRC L PNVTES NS TRT Lty L
o L aalsl JelST Ol i aeb Ol B gy !
o8 oS Ol S (oS St 54b )
Ss,b 4 aBlir Oy g osle 5 5 i a5 el
VoxYO slel 4 Oolid glail sl oy k) (o, Sass
5o azildS Sl lar s Jizte (5 20 5L
$lioy Soge aosle g 5 S Ol i ae Jgb 50
e 0l b by 2l 28 S ey
S laesls I L walsl ST Ol e (sdan
slas,Y 055 i) (RGR) i i, Er ookl
Sl deoys (e O yae Sloj o3 oy o
dle (oo A5 5 (e ol (HLL 1
Slhopr Cad amlie Gy pmer 35
slaas o8 8 oS Fasn s> edlial 35 Calithe
S5l ol slaesle gods wsliE Sl
@HE by Sl ST a6, o P DS
A eslanwl



q) WA ol oF oyl FY o (55,5 ale dlons) S 50lE

5 Ol e dsb ook 4 by e s
by s E. ceratoniae o Cuws 5 o3l 5
il ol ok sl ¥ Jade s Gl olde
@B S5y o 45 S atde ale] e S
e dsb (soal Ol B 51 addllas 5,50 Calie
WSl sy syl sae Dl esle 9 5 ST Ol i
osb 4 e s LU e 69y oL Ol
F =)oy s ole 05 5 2 Gl gne
Sl i ee Job (6.78; df = 3, 48; P = 0.0001
s (F =264; df = 3, 42; P = 0.0606) ; Jsis°
s, (F = 2.42; df = 3, 53; P = 0.0756) ssLe
O Gl b 4 s aad gls )
S5 o2 (ool Ao ys) o Cod s LUl e
5 e S (et ((Fgan olE gy,
F)aaT Cosas /8% 5 /FA /00 0 /5F 5 5 4 Ul
(¥ Jyu>) (=212.75; df = 3, 8; P <0.0001

g ey ol dsb gl s op 5 Vs S
Ad edalin f}«ﬁ-ﬂ 9 )U J.:»:— L;Lhrijj K3
S35 o JLL Jolie 6lay o)y o ph e
e 595 OT Sl o S 5 (8 gontadd o1 055
.Q\ dj.b-) A odalin LUl

055 Slaoydd 5 amy o slag,Y 05y o SKile
G,y ol sld 4l Y Jeds s LUl 88
5 Frartes gME G w5y G WL s
F=834;df=3,57; P )H\J.s; wds glde ola
bl Ojs op5eSew 3 i e (< 0.0001
Fz)MOMuﬂWﬁA}}JU‘R‘s_’)%M
op it o es (90.46; df = 3, 67; P < 0.0001
eMHE w55 5 5 Ul e sy gy e A5 £
F =)o comn e o) 0T 208 5 (25
.(18.29; df = 3, 59; P < 0.0001

lisee 2108 Sl 35 89 Ectomyelois ceratoniae G g (3wt (Slas £ -uSlo) (s ) ko SB35 Jeb—1 Jyoe
Table 1. Duration of different stages (mean + SE) and survival of Ectomyelois ceratoniae on different diets

Egg Larval Pre-pupal Pupal Development Pre-adult
Diet incubation period period period time ([c)iay) Survivorship
(day) (day) (day) (day) (%)
Apple dough  4.01+0.01° 24.81+0.89° 0.62+0.09*° 7.66+0.33*  38.73+0.98" 65
Avrtificial 4.33+0.09° 21.42+0.21° 0.11+0.05° 6.57+0.20°  28.54+0.25° 87.5
Poﬂz%;ar:‘ate 4.2040.07® 51.15+2.07° 0.31+0.12® 7.69+0.29°  60.44+2.50° 40
Semi-artificial ~ 4.23+0.07® 17.58+0.26° 0.50+0.08% 7.22+0.17%®  33.53+0.36° 90

Mean values in each column followed by different lowercase letters are significantly different ( P< 0.05).
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Table 2. The mean (xSE) (g) weight of fifth instar larvae and pupae of Ectomyelois ceratoniae on
different diets

relative growth rate

Diet weight of fifth instar larvae weight of Pupa (RGR)

Apple dough 0.029+0.003" 0.021+0.001¢ 0.017+0.001°
Artificial 0.045+0.004% 0.041%0.001° 0.033+0.002%
Pomegranate dough 0.047+0.002° 0.071+0.003% 0.034+0.003°
Semi-artificial 0.039+0.001% 0.033+0.002° 0.027+0.001°
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Mean values in each column followed by different lowercase letters are significantly different ( P< 0.05).
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Table 3. Fecundity and female and male longevity of Ectomyelois ceratoniae on different diets

Diet Fecundity Female adult Male adult Sex ratio

(no. eggs laid) longevity (day) longevity (day) (female/female+male)
Apple dough 23.73+3.52" 5.36+0.53% 5.07+0.39% 0.48+0.005"
Artificial 83.11+2.15°% 4.86+0.31* 4.75+0.62* 0.6420.006"
Pomegranate dough 25.71+3.74 4.01+0.53" 3.25+0.25" 0.63+0.005°
Semi-artificial 50.51+3.05% 6.11+0.61° 5.72+0.37° 0.50+0.004°

Mean values in each column followed by different lowercase letters are significantly different ( P< 0.05).
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Table 4. Life table parameters of Ectomyelois ceratoniae on different diets

Diet (femaﬁijezmale) (female‘F;?emale) (female/f:zrpnale/day) (femal/le /day) T (days)
Apple dough 19.80+5.3 8.31+2.08° 0.053+0.007° 1.05+0.007°  39.26+0.99"
Artificial 98.78+7.5° 47.8+8.76° 0.121+0.005 1.13+0.006°  31.75+0.31°
Porggﬂgar:‘ate 39.82+2.8% 6.48+1.89° 0.031+0.006° 1.03£0.006°  50.5645.17°
Semi-artificial 64.82+6.7* 23.95+4.84" 0.086+0.005" 1.09+0.006°  36.81+0.59°
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Table 5. Price comparison different diets used for rearing of Ectomyelois ceratoniae (Number of eggs
resulted from a cohort and number of eggs equivalent after survival calculation)

Price per 1 kg of diet
(No cost of processing and

Total number of eggs laid

Total number by a cohort with respect

Diet production) of efgzr:zlg by to survivorship (last
(Rial) column in table 1)
Apple dough 5000 261 169.65
Atrtificial 260000 1496 1309
Pomegranate dough 10000 180 72
Semi-artificial 180000 808 727.2
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Abstract
Background and Objectives
The carob moth, Ectomyelois ceratoniae (Zeller) (Lepidoptera Pyralidae), is a major pest
of pomegranate and its damage is economic in Iran and many parts of the world. This
study was conducted to determine an optimized diet either biologically or economically
for mass rearing of the pest. In particular, sterile insect technique at industrial scales is
highly dependent on successful mass rearing of the pest.
Materials and Methods
In the present study, the effects of four diets including pomegranate dough, apple dough,
artificial and semi-artificial diets on biological parameters of E. ceratoniae were studied.
Pomegranates and apples with no infestation were chosen and mixed wholly using
kitchen blender. Fruit dough was oven dried for 24 h at 60 degrees of Celsius after
adding 1 g methyl paraben per kilogram of the diet.
Results
The results showed that, the longest and shortest duration of the immature development
time were on pomegranate dough diet and artificial diet, respectively. Moreover, the
fecundity rate on pomegranate dough and apple dough diets was significantly lower than
artificial diet. Moreover, the longevity of male and female adults was observed on semi-
artificial diets more than pomegranate dough. The lowest value of intrinsic rate of
increase (ry) of the E. ceratoniae were observed on pomegranate dough (0.031 day™),
and the highest was on artificial diet (0.121 day™). In addition, the larvae fed on
pomegranate dough treatment showed the higher larval, pupal weight and value of
relative growth rate (RGR) compared to other diets tested.
Discussion
Artificial diet supported development and reproduction of the carob moth. However,
based on the results obtained in the present study, pomegranate dough has high
nutritional value in terms of E. ceratoniae performance and also it is very cheap, so it is
recommended as a suitable diet for mass rearing of carob moth. However, many
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complementary studies in this regard are necessary to achieve standard dimensions of
mass rearing of E. ceratoniae in insectaries.
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