FUUTS
_ |
AUEOBT Oladss @M

,_-)Lt_"fzh
BIR e PISSN:2322-2409
VPP —VO(F): \W-YF https://doi.org/10.22124/iprj.2026.32369.1669 eISSN: 2538-6123

OPEN ACCESS

bojyd (s (ogb )3y (Fg09,8 (slaali > Slos 39 ;5 Slwl ! 5

Rhynchophorus ferrugineus
1 55lgpd pulis oo

https://orcid.org/0009-0000-5179-9260

U‘)"‘ ‘U‘)’éf “SA)L..J‘ J‘)—‘ Olia.u)‘\) auLQ...aJu 9 ‘nj.l.c J}‘s a‘_;m).mLS 05; —\

https://orcid.org/0000-0002-4743-8830

:C,.éLl)J @)U
VEOF/AY
‘P mOb
A ZARVALN

Q‘)"‘ ‘U‘)’éf ‘6))5&5 6}5}.} 9 u,u)}aT auLQ...aJu ULQ)LMJ ‘)5».5 éu;).' °L.t§ uLa...a.?u W}A -y

RRhynchophorus ferrugineus Olivier (Col.: Dryophthoridae) ke = sl> s sb 5 w08

m)l.\iglf;x.:f%l?&\.gj45&T@l@»,Jo).ajjéL;l«;y@\,&,;.@lbﬁbh&yd.glfi.ﬂ
G ol 35 oo 03Ul O 3ng 3 HUS 53 (ALE warb Ol sioas Lo 5 s a5 il 3L 51
d (DLl 51 U8 5l Sl el 655 sk derb 2 Sl 1 Y 5 O S S
(F) 5 Solaal J5H g5 3 (F) el 51 (Y) O g09 5 (V) g5l lads 5 Shee Il s | o) Sltes e 3T
o)l o s a8 iyl (ALS deab Calibee slin cpss 2alajT)s d gy (danb 05 4b) dals
5 poe ilesT 53 Bs anglin gy 53 5 oo VETr 5 ADY (FOY) Sl J51 55 4w 5 (p 8100+ 500
cmbj‘})i'&jlﬂmjd..pl.é)éﬂ\;&.ﬁq-ébwj\eéu:w”{ch:.wl‘}:]‘jb}aj}Af S Sl i
(F) cals g3 ;o 53 Oe95 (V) s g5 a5 Okl 51 (V) ol slaal T Juld bajles cdis v
@t}.v\}:ﬁﬁ‘:w):QLL»‘J:Fl_gA.Ug‘&i):{)y}j‘e(f')}wjaﬁ):&bjrﬁa&)}.pq@\:m\‘};H()}ﬁ}}
Ol J31 Caliden (glajs oy S 0 slowl \}é\r.aa Lg.sjﬁ.;.c Sliwl J51 L gmazed Og0,8 S 5 by OLES
Méjlsw)yqofbéé,bwﬁ)&&mkﬁ‘LML“&ww,;.maumg,\:@ndw\
I h s gl agb e Ot Slid 31 68 das a0 o 5 ol 3 Sl J51 (5l Al
Olgea Ll g5 oo Sl 51 A o Culda Ssas 3 Glaali Coamn a1 OT 5 05,8 S 5555 slaldluwe
0 gl LSS Sl 5 Jos glalysgdoes g ool Zul8lly Sseg 8 sladls d\;@@é\}é\ﬁ O3 28

LAy ﬁl{b C,«.;Td‘

ST il ke cllan O 505 2570 g g5 5 4l (Dlial f51 250l g0y

Citation: Dehvari, M. A. & Avand-Faghih, A. (2026). Effect of ethyl acetate on improving the performance of pheromone
based traps for the red palm weevil Rhynchophorus ferrugineus. Plant Pest Research, 15(4), 13-24. DOI: https://doi.org/
10.22124/iprj.2026.32369.1669

*Corresponding author: az.dehvar@gmail.com

Journal of Plant Pest Research is published by University of Guilan
This journal is an open access journal licensed under the Creative Commons Attribution 4.0 International license (CC BY 4.0)




\ﬁﬁ@b‘;yﬁﬂ@y)}‘_;h&sjgk.o;ﬁ)sal:wlg}gl;lc%ﬁéxﬂ’}é)\ﬁs ¥

Aodlo

S ogh ol BT Olgea 555, 0 sled 4 Olgr yo b E s SBT 50 S 5l Sl ol ogb 5w
Al-DOSary ) e slowl b 5 (slagl JS 5315 slos 28 Glac sl el 5 0k Lo 5 Ol 3 JalS (6356 Eely ol 36
b ot s oo fn 3501514428 o 40 15 OT 55035 S5 Jow Jols slacil 05,5 5T ol slag Y (et al., 2016
Llacer et al., ) ssi oo slocs oile sl 5o, sos ST HEL ol opl 5 Sl 15 LOT Cled Jous 40 ol
bl s, 4 BT il Co pde glaasl p CIB 45 J S g slhesd 6,5 484 5 arw s (ol ol (2010
Glos s ol e s 5 (slaal ¢ i o e sla, sl 0l s . (Faleiro, 2020; Naveed et al., 2023) ol o s
4{‘&51,1,dljl,,\;deljsg}.u\J6ﬁ,r;auLaT,o\ﬁJ.alfal,:&obmwaoy,,;;ldﬁfeﬁuﬁjc.u)b
454 e Osasp 5l eslizul (Jl- il (Faleiro et al., 2003) was o 28 |y 3T Camar (5, Sekar b
Jol 513 ST LS 5L 54l O e 4 5o slacil 035531 5 (Abdel-Banat et al., 2025) 15 (g3 gdows S oSl
58 Sledle cpll (Giblin-Davis et al., 1996) das 55l 6,15 gne 5 sb 4 1y baals o155 Ll 5 oo Ol joe olE 5L |
JAS Slas (6 pdy peliie 5 o154 (5l 655 o B0l 0l HUESS it 93 o U samn shay 5 ol Socaols oS a3l
e Olsea bl Sl ol A denb Ol 03T sbls 3 6ol > (Al-Zyoud et al., 2021) i s 5 5u4mes 1,
4 e BOT polile Cbls (i o e o S5 ol e ba 22y 05 ol €3, o 13 eolinal 55 50 aLS L
Srobsply 6,855 5 pllid g Al ol 3 pb 0 (3 S el 53 Cusptoma 5 pdy 5 83 el
AVaNd-) L5 ey b saali 53 AL (Slail JoSGa b o Soler il b 35k g o 1 1) CaBON55) 5 MY (gl
o5 b B ea s il e ls I3 JT oS 5 51 (S Ol gea Slal Lot LS 5 ol 0La s [(Faghih, 2004
Vacas et al., ) >5d o o puome O ol SILLL Z3L 0 Sl gl e 1 B plbant — (S35 oL s |
o o ol S Calizes L3l i 3blie 55 0L s Ol 5 JT OLS 5 olasd by, 45 Sosls (Jl> ol L (2014
Lis ) shten oopl 5l «(Bruce & Pickett, 2011) > 5 3T o lalarax oLy 5 61, Glagaly )3 i 4 e
O ol pon 513 JT LS 5 5 05058 o5 5 Sl (51 shiate sla o el (gl s gl S (iluanis
Henneken et al., ) du; oo i 4 655,05 bl 3ler 51 651k 6l cmbn (g 33) a5 3lalay &5 i b ol s
.(2017; Vacas et al., 2017

g glis b 5w gldibie Carer SIS 5 55 Slial 51 58 GU, Oodal sl tagh ulel ol
4 a5 L aals) 53 A el D1l Ol g Ol sh 5 Ol Ol (daes L] 15 55 5 ol oo Ll 15 )3 (S 9093 sladls
ol 3l sl pslie a3 1) Sl 31 455, Slelay Calbee (o33 oo 21 457 487 Jlioe (glaosls OlG
Q)L&.:ﬂj.l.s\inl{Q\:.w\J:J\45|)'j)L;juu)@biuéujgc.x.:..'zl.ﬁa.s;&\w')\m.ﬁ.]a;.n@b@l:fw()|j;94{¢bﬁ&d@l:f
35k et g p Sl 53 (S L Ol 6K p o 1B b dlin e 5 S5 iy LS il L
L1355 LOT Olejad 5 (cod (A8 (U5 5 (med 05093 b OT ol Jbie 5l Sl 5| 585 J1 Jlazs) 285 pimas
5B A G5y e e (L5l 53 G pl (65T 5 W3S N sy le g gl asb e 5
50l sba ey Sl gy 2 92 O5SE &S (8 50 50 0l a8 5n (2ly Ll 5o Sl Jl 5 (omexnd D309 3 Ole Lo &

C_«.w‘ ol PB4 Lg\sw.lL?u

L g, g 8130
winlel oLl Gloj g Joxe



\0 VEF Jle oF o)l 10 e ¢ alS BT Slidios

Olgl o Olin g Ol sy 5 Ot Ol 53 ly cla s Gl oagb 5 o 3T @ 03T Glakudssd 55 b
ole ygo U g sl 51 (ol JalST glasS ol - b IB 55 (b e 5HVIVY 6l 27°22'15"N 62°19'57"E)
A el o le3T 8 (sl 55 YV oo 4 VYA L
oilojl g1l (g, 9 310 rali

Ji.'—.L;m;;,,sgum@‘yﬁg,adw.mﬁ}a}&“g\Aﬁ,\e&#@;;mmuméuw
Jraze o 3 0 p i Jgtie o bl (LS oL gy dmnbs 5 Sl 3100505 3 (SlaodiS oy b acnd D2 3555 51
g e e il eS ol Al 5 e b0 Bl oS L oSGy dl 5o o ol (Y JSK8) Ll O3 5T b 0555
oS e Fro Jols SO0 5528 AQIICENS &S5 Sl rend 03055 (Mohammadpour et al., 2011) s «s 8
soss b sl 3T R Y (Agrisense, UK; 400 mg ferrugineol [4-methyl-5-nonanol]) J s 55 5
Yo J&s b sl b sk Solad Lot slaouS isw .5 (Merck, Germany) oldT esh. oS 4 cotle 5 dusys 4470
s s Fl g 6 13 e s el 2 GBS 53 5 e LY gl s ) (e YO o o (HDPE)
N3 ks 15 OT 51 n s /0 3 gulm o6y sty i i 1 g Jomo 53 55 iy Sin 1 60 5 bl e il K
ST L 0T sl &5 a8 as esls L1 3 16 S w0 (01 ) ol (gilualed <87 5) e e O 8 4 Sl oK 0 F
3N oozl b 5y s Sen ) 5 s 2,87 513 ouliS i a0 VL 3 OT Ko (slgsl 5 il aadls olad (5 oy s
35 515 SaFD g (5 3lite el 4 b oslite Jalay 55 b slaodeS iy it fate KuSS & ol Oy ot
Siale3T 550 o Lol 55 5 Sl L5110 azin ¢S§ Soke s 0uliS 25w 2 .(B-) JSK) wis sl § 5 il s Sadl o)
S iprl 3 (ALS deab b plonil O el ;IS 5 i 55 e shiten T @35 55 Ga) s Se a5 8 5,13
Lk Jazte (65l o8 a5 Mo (p3le al S Gl TSET 1 o 5y &K b il i o L o sl o)
ool G535 o) goniil ol b e 5 o B oyl b OT SCist 5 L1 gl idu el o ol 53 .k 5d (gjlwesleT b

(A Y S8 ds 03leT ALE danbs Ol e oslizal (gl 5 I Calies (sl yles

A Y = * 2
daises Jols Slal 51 08 idu Calides (gl = B eCalizes 055 aw 53 J305 45 L Sl ediag LS denb clawisei - A S
Oldss 3 4l 5,8 5 5 0506 -C Gl s p oS it g 55 5 ol
Figure 1. A- Plant bait samples prepared from date-palm trunk tissue in three different weights, B-

Components of the ethyl-acetate dispenser, including the main container and vapor-release regulating
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Figure 2. Mean daily catch per trap over 27 days (£ SE) of Rhynchophorus ferrugineus
under different bait treatments. Bars with different letters indicate significant.
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Figure 3. Mean daily catch per trap (over 27 days + SE) of R. ferrugineus in traps baited with three
levels of date palm core (DPC: 200 g, 500 g, 1500 g) and three release rates of ethyl acetate (Ea: 450
mg/d, 850 mg/d, 1630 mg/d). Different letters above bars indicate significant differences among
treatments. DPC= date palm core, Ea= Ethyl acatate
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Figure 4. Mean daily catch per trap (over 27 days). Treatments sharing the same letter do not differ
significantly 0.05); ns = non-significant; * = significant difference between adjacent traps (2Ea vs
2Ph). Ph=Pheromone, Ea= Ethyle acatate
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Abstract

The red palm weevil, Rhynchophorus ferrugineus Olivier (Col.: Dryophthoridae), is key pest of date
palm trees. In field conditions, the aggregation pheromone of this pest alone does not sufficiently
attractive, so the parenchymal tissue of the date palm trunk commonly used as a plant bait
alongside the pheromone. Therefore, identifying an inexpensive and stable synthetic compound to
replace the natural bait is essential. To evaluate the efficacy of ethyl acetate, three field experiments
were conducted. Initially, the performance of traps containing (1) pheromone, (2) ethyl acetate, (3)
pheromone+ethyl acetate, and (4) an unbaited control was evaluated. In the second experiment,
different amounts of plant-based bait derived from the parenchymal tissue of the date palm trunk (200,
500, and 1500 g) and three doses of ethyl acetate (450, 850, and 1630 mg day ™) were compared. In the
third experiment, insect preference for pheromone versus ethyl acetate was examined using paired
traps placed 0.5 m apart. Treatments included paired traps baited with (1) ethyl acetate in both traps,
(2) pheromone in both traps, (3) pheromone+ethyl acetate simultaneously in both traps, and (4)
pheromone in one trap and ethyl acetate in the other. The results showed that combining the
aggregation pheromone with ethyl acetate produced a synergistic effect. No significant differences were
observed among the tested doses of ethyl acetate. In paired-trap comparisons, capture rates in
pheromone-baited traps were significantly higher than those in traps containing ethyl acetate. This
preference suggests that ethyl acetate attracts red palm weevils from longer distances and guides them
toward pheromone traps. Ethyl acetate can be used as an effective synthetic synergistic kairomone to
improve the efficiency of pheromone traps and reduce practical limitations in mass-trapping programs.
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