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Table 1- Daily capture mean of pheromone delta-trap for E. ceratoniae set in different heights

(e silw) Al oai glis &lj9, 5 (ko
Trap heighth (Centimeter) Trap capture mean per day (M+SE)
150 0.200+0.031 a
100 0.193+0.030 a
50 0.133+0.014 a
200 0.118+0.021 a
250 0.108+0.014 a

Means in the column followed by the same letter are not significantly different (P<0.05, DMRT)
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Table 2- Daily capture mean of different types of pheromone traps for E. ceratoniae

i S
Trap type

alj9, 50 (ke

Trap capture mean per day (M+SE)

Deltatrap W b
Tube trap  ldlg) als
Funnel trap a8 a5

0.375+0.171a
0.125+0.065 b
0.125+0.065 b

Means in the column followed by the same letter are not significantly different (P<0.05, DMRT)
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Table 3- Daily capture mean of pheromone traps for E. ceratoniae in trap different colores

WS, ailjey 8 (uSLke
Trap color Trap capture mean per day (M+SE)
White Suds 0.283+0.072 a
Yellow 33 0.183+0.020 ab
Transparent Célas 0.143+0.036 b
Green e 0.108+0.014 b
Black oo 0.100+0.012 b

Means in the column followed by the same letter are not significantly different (P<0.05, DMRT)
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Table 4- Daily capture mean of pheromone trap for E. ceratoniae in different directions

W s LSl R Coa @lj9, ) (ke
Geogrophical direction of trap installation Trap capture mean per day (M+SE)
Southerntrees o4 0.250+0.085 a
West trees g 0.200+0.040 a
East trees ™ 0.133+£0.024 a
North of trees  Jlos 0.115+0.009 a

Means in the column followed by the same letter are not significantly different (P<0.05, DMRT)

93 L9 (50y93 L g 390 JSB (ppdin IS 59y 53 5 o
Codid g ai (60y9d ¢ Joile )0 Al g)b xe M| aiin
e yieS gy 53 0y 2ae 0/088 1S5 1 SSbie b i
8 oylel o G wan 4 Sloj (oy90 b &S iy ) )\

(5 Jgae) coys

ol ly a0 gl IS (pmia (490 Bl 0lgd

ca lisee glaoygd o 00yl (glao pyad dlass oy a8 Db LS
S e N aoy> S Jlois] o 53 (90,8 (g (Slej
Lo :Sle dunlis gulis (F3,0=12.79; P=0.0013) 5)b 3454
a2 0073 )IC5 ko b Lagyge 3 (Stin Langns a8 ol ol

S 908 g Aliske Siloj (sWoy93 45 LT oIS 0,5 (Jgey8 (sladl (diljy, W (nRile =5 Jgu>
Table 5- Daily capture mean of pheromone trap for E. ceratoniae in different intervals of pheromone dispenser replacement

0908 OIS Sy i gai (Slej 09 ailjey 8 (uSLe
Intervals of pheromone dispenser replacement (days) Trap capture mean per day (M+SE)
7days 4,7 0.300+0.025 a
14 days ;4,14 0.258+0.040 a

28 days ;5,28
56 days ;,,56

0.123+0.015 b
0.088+0.015 b

Means in the column followed by the same letter are not significantly different (P<0.05, DMRT)
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Table 6- Daily capture mean of pheromone trap for E. ceratoniae in different numbers of pheromone dispenser per trap

A5 5> g0 58 S Sy dlaxi Wlje) S5 (ke
Numbers of pheromone dispenser per trap Trap capture mean per day (M+SE)

2 dispensers odiS iy 9 0.478+0.089 a

4 dispensers  suuS iy Jle 0.200+0.036 b

1 dispensers oS a5y S 0.168+0.049 b

Control (without dispensers) (oS’ yisu (9s) als

0.043+0.017 c

Means in the column followed by the same letter are not significantly different (P<0.05, DMRT)
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Table 7- Capture mean of pheromone trap for E. ceratoniae in different places of trap installation

W cuai Joro ailj S8 ke
Place of trap installation Trap capture mean per day (M+SE)
Wooden bace s> ab 0.668+0.025 a
Figs tree ol ey s ls 0.385+0.040 ab

Vitis tree 39Sl ey s ls
Pomegranate tree ,bl s, a5l

0.298+0.015 ab
0.143+0.015 b

Means in the column followed by the same letter are not significantly different (P<0.05, DMRT)

(15) canl o I3l s 5l i <S03 2

S e Sl gladl o ol lis e ol mls
ool Cowds ol b asess cpl 25090 )b Ll oEelS )87 IS5 0 1,
(14) & ¢S 5 (10) Tortrix viridana «bgl jlgsailss lgy (5o,
Canl Sae ali Calizee gla S 1) o M3 .cuih casllas
SlosSse Gy o6 lad) gep Sy (g lie e &y
sl (5 BlLbl s ol 8l cou ygeyd 0aiS yisu 5l osd )l
03,5 (o Al > (g cnl ) 48,5 41,8 Gyt Ladb oS g5k
JSiy slaals 31 e oLz e (Sl & deg L )
Job il @i )3 9 (9o 8 sladsge jier STy Gl
S S L awlio ) Al JS8 (pl 3 Clpis o g (S9e 8 Sy
Al pobe 450

@hB e Syt gladls a5 oy (LS Giaggy cnl @b
S a8 Ad yasudie yiomed . dgs )b Ul B oIS 58 IS 0 )
oIS )8 )18 53 1y (LS e cali y 3 oS iy 9 2lasd
9 U ggepp cale () GlBEIL Ko )l i U
S5 1 iy 1555 8 0 il ol cor5 5
4 slaopecs sl i o, dae 2 ) lmoasS’ sy sl 438,
sbaali 4 Olpis b glise ((ISHsba .ol als o3kl el
Lol 5l om g e Rl 9o 8 dine e S b o ge b
b gonle LBl ol di LSSl @6 cpgep clale bl
(9) 598 (o s LS el ( SuiS )90 cuols G s
Jorr 9 )8y jasS el (b bl VL lacale (icen
goee lolid pas @ 53 5§ o pedd ) )k, S
b i ol ol sy ol (1) 35,5 o (4b) (908 aio
35239 oSS 8 el 3058 (535 45 ool Slilas ol
93 sy 3 dalais ) sddiplosl Clalllas wlwly .cuih casllas
Olse ) b (i (508 4l 12 3 0,51y 03l oyt

ES )

el as ob lis Sgeyd Al cual calisee (slaglas )l dusldo
ccily Ul olSols p)S S5 5 1y ¢ cabio o) «syze 1/5
oy 22 012 &g, IS5 (5:Sila b s £liy) ol 48 (5 ykas
ol g eaal Ceunds gl g HIK e oyt gl <
e gL o e (59 04 plosl Clads @l b gy
(B) o 25 9 (14) 4z 5 (12) 165515 £ 3909 slaal
il cdslae
092 S9l> (S0 ladli ol il (Slaglis)| (o)
05 03le) Ul ol 9IS 28 (godlo slao e amb iz
ELis | &S ol L 53, dilate 13 (i (1908 2S5 lsis
onizen (12) catly 0 S5 0 1y (IS i s 15
1 Gl claglisy) 3 od cni g yh ol 1S adllas
wlagl ;> Euzophera bigella Zeller w55 0y i IS5
Srtg 2hlS sy 15 glis)) s Al cams oS s oLt bl @
glaryl il b oS wasl s ol 4 cal Ko pol (ol 5 il
Jiie (55593 e b (908 sla5Sge g 00d jidey ol ooy
1S ey B gl (oyme )3 (55t slaey b g Kigd o0
5503 Gbl 3 5)90 )3 YL laglis,) 3 K5 3g st (14)
9 (3) el osis 355 Cydia pomonella (L.) coww p)5 Jto
»lag Slysls ol Laosle a5 cul odd ol cpin o) cde
Jlesl cplplis § W3S (o Slg 0 5 geos €83 2U (VL (slacuons
G [A) il oo pote VL laglis)) ps bl (48,1805
2 yits gladl a8 o Ll cumw pyST g9y Whial j3 o plodl
o (28) 223l 1) S5 Gliee b 0500 @Y ponSy
Ol L)l Lilal b oS cawl ooly L o p)S (59 wilio

B Cand K0 Gl )] 1 0gMe g dgd o i 1SS



1395 350 3 o leds 30 al> (53,9l @luo g pole) LS cblis 4 pis 486

P ol Sy pls Jaosl bk 8l Jds @ cal (Sew s )
L ases ol adl a b jload acluats a0y yidlwoniSly
Lo olis (oagh by (sdine} 5 odal Cd 4 slaaiily
S b culy calles Rhynchophorus ferrugineus Oliv.

doe 3 Lo lis (ogbod s (908 Al g5) lales]
O35 (g5) s (Saseyd ol cuns &S ob i (il la
b (ogbydp S5 5 )l 5l (3 claale J g il
O @l @ g b (17) 1l K b g)bxe BB Ly
claplil IS Vil & ab ascie (pimgh cpl 5D odel cund
sebate Jlaisl slaggagpls g dbi cudd Joeo (i) cilie
oLSgS oS 0 ppcad y i 53 Sl il dagl jlond
5 = 9 350kl el YL S @ g L g Wl Ul
dog BB o gl Sy 2 el ceal osle h)led
VI

2 03 plorl slailel gsae @l olul (IS yobo
ST Glagls o (S90,8 ali 0)8 & jl ©yse0 53 igly ol
S Wy G908 slaali cuas Ul oB5lS )5 0 e IS8 Ca
190 g 4l S 9y 2 9 O350 9 S 3 <5 ks
Laals S Galjé] g riped Sgdion 4oyl (8 yia il
2 (0590 03l 5 o 4 (59l) 045 iy 93 Slass (31,3
235 o dpog atin 93 o Aol & Ll (g 5 Al

I35l

S do Ol (b @lie 5 (6558 (ool g Cliios

o (12) cowl azils 1) LIS o yiag (omin g0y 0dS Mg
L oS ol oLt 3o 5553 Jlodadsd p)S cysmph cilises (glacdale
D 3 IS ol S e S B gmyd ke il
“lgr (g0 )® g9y o0 Pl sla gy > eizen (20) b
Ot CBLE oy bl olsie 4 p)S e 015 ke sl Jlss
(10) 15,5

3 b G Sloj s> saine) 3 Lo ol b
e e A 0ALS iy (Sngd b (Sidn jhige oS
ol Ll donds cplag Ly JUl oEelS o8 IS5 0 1y ol
@l b oS 2l ,Ul oS5l oS Siitin (90,8 40 oy plg>
Gizme 5ol gl o cbllas JUl oSl £ (s, (1) aibsgl
08058 b duglis 134Ul oS48 8" Sttt 50,8 plgd a8 2l LS
o 9 olej Job > Sattiw (908 DS 9 Moo JiS (b
O pley 9y wlllas (1) ol o pialsS alsss e
o=l g a S o s a olel jo 4 o8 0yt Siiiw
b 53 poglas (LS win jlaa g aidn 93 Jolgd 4 9e 3
pLSmdg) (g YL sainip 4 g bg 3yl opcud oyl
e oy diin e b 53 (90,8 OMIS (S (g daiigerd
PS5 S glagge IS Gl 392 ol S (14) 3,5
ol 005 dy> g5 Cpi> L‘J b (o yg0yd b dunlio 3 )bl ol5lS
A LU 090 Bl s 4 Ul o5elS 8" St punins (yg0yd oS
o s bl g ons ansis Lo ) by yw 93 S 5,0 &5
(1) Mo (ialS Cannb (> Caspr &y

Al cin ol gla fore (gdino; 0 i ol ls
Ot o claal o) bl cuad &5 ob (Lt (Sge 3
Olie 039 PV U 390 )b)y3 0 Ul oIS 087 )88 5 o,
Sadli b awlis ) 29> gl g5y 0d cual glaals )5 )KS

&l

1- Avand-Faghih A. 2007. Efficiency of sex pheromone of Ectomyelois ceratoniae (Lep: Pyralidae) and Euzophera

bigella Zeller (Lep.: Pyralidae) in Iran condition, Final report of research project, Iraninan research Institute of
Plant Protection, 15 pp. (In Persian with English summary)

Baker T.C., Francke W., Millar J.C, Lofstedt C., Hansson B., Du J.W., Phelan P.L., Vetter R.S., Youngman R., and
Todd J.L. 1991. Identification and bioassay of pheromone components of carob moth, Ectomyelois ceratoniae

Barrett B.A. 1995. Effect of synthetic pheromone permeation on captures of male codling moth (Lepidoptera:
Tortricidae) in pheromone and virgin female moth-baited traps at different tree heights in small orchard blocks,

Borden A.B. 1931. Some field observations on codling moth behavior, Journal of Economic Entomology, 22:

Carde R.T., and Elkinton J.S. 1984. Field trapping with attraction methods and interpretation, p. 111-129. In H.E.,
Hummel, & T.A., Miller. (ed.) Techniques in Pheromone Research, Springer Publication, New York, 465 pp.
Fadamiro H.Y. 1996. Influence of stimulus dose and wind speed on the orientation behavior of prostephanus
truncatus (Col.: Bostrichidae) to pheromone, Bulletin of Entomological Research, 86: 659-665.

2.

, zeller, Journal of Chemical Ecology, 17(10): 1973-1988.
Journal of Environmental Entomology, 24: 1201-1206.

* 1137-1145.

5-

6-

7-

Farazmand H. 2011. Comparison of synthetic pheromone traps capture for pomegranate fruit moth, Ectomyelois



U8T o 5415 5 ipns ol IS5 33 o Jolye <ol

ceratoniae (Lep.: Pyralidae), Final report of research project, Iranian Research Institute of Plant Protection.
Tehran. 31 pp. (In Persian with English summary)

8- Farazmand H. 2012. Studies on population dynamics and regulatory factors of the Carob moth, Ectomyelois
ceratoniae (Lepidoptera: Pyralidae) on pomegranate and fig, Final report of research project, Iranian Research
Institute of Plant Protection, Tehran. 79 pp. (In Persian with English summary)

9- Filip 1. 1986. Breeding zones of the grape moth (Lobesia botrana Den. & Schiff.) in Romania, Probleme de
Protectia Plantelor, 14: 25-30.

10- Ghobari H., Goldansaz S.H., and Askari H. 2009. Some affecting factors in pheromone traps catch for Tortrix
viridana (Lep.: Tortricidae) in Kordestan region, Journal of Sciences and Technology of Agriculture and Natural
Resources, 47: 255-262. (In Persian with English summary)

11- Hillier N.K., Dixon P.L., Seabrook W.D., and Larson D.J. 2002. Field testing of synthetic attractants for male
Grapholita libertina (Lep.: Tortricidae), Journal of Canadian Entomology, 34: 657-665.

12- Jafari-Nodooshan A. 2003. Investigation on the possibility of using the natural sex pheromone in flight peak
determiation and reduction of pomegranate fruit moth damage, Final report of research project, Agricultural and
natural resources research center of Yazd, 40 pp. (In Persian with English summary)

13- Kashkooli A., and Eghtedar A. 1975. The study of pomegranate worm in Fars region, Applied Entomology &
Phytopathology Journal, 41: 21-32. (In Persian with English summary)

14- Kermani P. 2010. Evalution of the sex pheromone and monitoring of quince moth, Euzophera bigella Zeller (Lep.:
Pyralidae) in quince orchards of Esfahan, MS.c. thesis, Arak Islamic Azad University, 77 pp. (In Persian with
English summary)

15- McNally P.S., and Barnes M.M. 1981. Effects of codling moth pheromone trap placement, orientation and density
on trap catches, Journal of Environmental Entomology, 10: 22-26.

16- Millar J.G. 1995. Synthesis of 9Z, 11E, 13tetra decatrienal, the Major component of the sex pheromone of the
carob moth, Ectomyelois ceratoniae (Lep: Pyralidae), Agricultural and biological chemistry, 554: 2473-2476.

17- Mohammadpour K., Farazmand H., and Avand-Faghih A. 2011. Effect of plant baits, shape and place of trap on
the efficiency improvement of pheromone traps for red palm weevil, Rhynchophorus ferrugineus Oliv. (Col.:
Dryophthoridae), Journal of Entomological Research, 3(1): 63-72. (In Persian with English summary)

18- Moshiri A., Farazmand H., and Vafaei-Shoushtari R. 2011. The preliminary study of kaolin on damage reduction
of pomegranate fruit moth, Ectomyelois ceratoniae (Lep.: Pyralidae) in Garmsar region, Journal of Entomological
Research, Vol: 3(2), 163-171. (In Persian with English summary)

19- Rafiei B., Farazmand H., Goldasteh Sh., and Sheikhali T. 2011. Effect of cover kinds of pomegranate fruits for the
damage reduction of pomegranate fruit moth, Ectomyelois ceratoniae (Lep.: Pyralidae) in Saveh region, Journal of
Entomological Research, 3(1): 11-19. (In Persian with English summary)

20- Rahmani M., Reisolsadat M., and Kelarestani K. 1993. Evaluation of no-chemical control results in reduction of
the population of pomegranate fruit moth, Proceeding of the 11" Iranian Plant Protection Congress. Gilan
University, Rasht, P. 192. (In Persian with English summary)

21- Rayegan S., Nazemi-Rafi J., Vitzgal P., and Sadeghi A. 2013. Study on seasonal flactuations of Lobesia botrana
Lep: Tortricidae) and effect of sexual pheromone concentrations and vitis variety on moths attract in Kordestan
region, Journal of Plant Protection, 27(3): 316-323. (In Persian with English summary)

22- Rocchini L.A., Lindgren B.S., and Bennett R.G. 2003. Douglas-fir pitch moth, Synanthedon novaroensis (Lep.:
Sesiidae) in north central British Columbia: flight period and the effect of trap type and pheromone dosage on trap
catches, Journal of Environmental Entomology, 32(1): 208-213.

23- Shahrokhi M.B., and Zare A. 1994. Effect of collecting and burning of infected fruits in reduction of the
population of pomegranate fruit moth, Final report of Research project, Khorasan Agricultural Research Center. 79
pp. (In Persian with English summary)

24- Shakeri M. 2003. Pomegranate pests and diseases. 126 pp. Yazd Tashih Publication. (In Persian).

25- Sheikhali T., Farazmand H., and Vafaei-Shoushtari R. 2009. Effect of stamens elimination method of pomegranate
flowers for the damage reduction of pomegranate fruit moth, Ectomyelois ceratoniae (Lep.: Pyralidae) in Saveh
region, Journal of Entomological Research, 1(2): 159-167. (In Persian with English summary)

26- Shojaei M., Esmaeili M., and Najafi M. 1987. The preliminary studies on Pomegranate fruit moth and its
integrated control. Proceeding of the 1% study of pomegranate problems in Iran Seminar, Agricultural Faculty of
Tehran University, Karaj, P. 149-153. (In Persian)

27- Sukling D.M. 2000. Issues affecting the use of pheromones and other semiochemicals in orchards, Journal of Crop
Protection, 19: 677-683.

28- Thwaite W.G., and Madsen H.F. 1983. The influence of trap density, trap height, outside traps and trap design on
Cydia pomonella (L.) captures with sex pheromone traps in New South Wales apple orchards, Australian Journal
of Entomology, 22: 97-99.



