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Chemical control of leopard moth Zeuzera pyrina in walnut orchards of Oskou
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Abstract

In this study, the possibility of chemical control against 1%t instar larvae of leopard moth Zeuzera pyrina using peak flight
time of adults, was assessed in walnut orchards of East Azarbaijan province. For this purpose, three areas were chosen in
walnut orchards of Oskou and Azarshahr Counties. Pheromone traps were used to determine the peak flight time of
leopard moth. The trees were sprayed with chlorpyrifos, imidacloprid, chlorpyrifos + imidacloprid, chlorpyrifos +
indoxacarb, chlorpyrifos + fenvalerate and chlorpyrifos + cypermethrin, 12 days to two weeks after the peak of flight.
Unsprayed trees were considered as controls. For damage assessment at the end of the growing season, eight to 16 trees
were chosen from the control and treatment plots based on the plot area. Eight samples were taken per tree stratified as
four main directions (N, E, S, and W) and two canopy levels (upper and lower half of the tree crown). Each sample was
a 60 cm branch terminal. The number of larval tunnels in each sample was counted and recorded separately. Chlorpyrifos
+ cypermethrin had the greatest effect in reducing the number of larval tunnels (90.75 %), and imidacloprid had the lowest
effect (37.5 %). Chlorpyrifos, chlorpyrifos + fenvalerate, chlorpyrifos + indoxacarb and chlorpyrifos + imidacloprid
caused 51.11 %, 87.65 %, 83.33%, and 79.44 % reduction in infestation compared to control, respectively. All chemical
treatments had significant difference with control at 0.05 probability level. The results of this study showed that in high
populations of the pest, the use of chemical insecticide can be recommended at the peak of the emergence of first instar
larvae to reduce the damage.

Keywords: Flight Peak, Pest Management, Insecticide Mixture

How to cite:
Malekzadeh M, Karimzadeh R, Iranipour Sh, 2022. Chemical control of leopard moth Zeuzera pyrina in walnut orchards
of East Azarbaijan Province. Journal of Applied Research in Plant Protection 11 (3): 89-97.


mailto:R_karimzadeh@tabrizu.ac.ir
mailto:R_karimzadeh@tabrizu.ac.ir

bl 8, o JiS /ol San 5 00l; Lo

ot pl B S5U abaize SG 055 5l zeyS 5l e )Y
218 50 5 0uus Wloalds 7,5 ol 5l a8 (a3 atws Gl,bl o
05_04 L.S‘)" Ls..wl...a J.?Ln JL..») L S g 0% C)l:>
= by S ol sbadlise (S e
o) Sl 53 45 S a 355 lojen J5Is & slo5 S,
b S Oyg0 4 S 5 g 0uds S S3U sbbasli
O slagy¥ (IS b 4 asileoe (Bb 2 (59, Gl
Behdad ) wilse 35,000 oljee Olsr logioe 5o sl
.(1991; Sadat Akhavi 2006

L og oo, adsd woz jl icuwlin Joo (8L 51 s lag )Y
Gratwick ) wis) so (i 4 a8l Jsb ;o Yo b Ligs ol
5,¥ Lausgs oas sloxl slag,Vls (1992; Sadat Akhavi 2006
Vo =¥ 5l ol 4 i 5 0098 s O g0 4y 0,8
Y58 o,y adi5 yad sy e s e Sy U yre il
Sopre 555 ()6 slealslS &0 ar ((BLS 0l Lol
ol Wnsie D9 s9Y O (29x = 0959 Ege
dioeo sloul 2 oB)l.c ‘o¢5ﬂ Qb})e L;l; O 00l 2e u}/ya.e
I A QL.)T slol, 5 6N 055 (iS50 b o ailagsls
(Behdad 1991; Sadat Akhavi 2006) el L= a8 ss2g

5 gy Jbad sl 0 a5 e Juiee bl o
9 b (bl (o3 G 5l ) WNsdoe sl Canb
33 S (oo G @335 Al e o |y Gl )5 sl
Oler ey 1B L dboe el 435 e 9w sl
olo yui ,2lgl yo b dnd oSS 5l o g a8l ol g Y 4y dss
Oyt g dg ole 0o o Jgl dand 5 5 gl g0 JuSCis o 0l
Sy s gl oo oddline ol (pl 5l ol JelS
Kolyaee ) aolxl oo Jobo 4y ols 003l ablin cpiz 1o s
(et al. 2016

sl ly Ll s olias ams 2ol )5 gy sl JLuSeis 59
S k3 b el ol wdly o 5,8 eald Ll o8 el lib
592 b g Sawl 4LBIS 929 058ll 50 ay Ll ol aelins
o 4l L3l o Sils g Carer o JLSis Lyl
a8 cwYb g 08 4 bl Sy 0 ] opl O las Su
Kolyaee) g oo oaplive yuds &)lus 50 JlacyS ol o
sy, sl pgy) el o jlus ayuis (& Hassani 2014
aile soaxie sl s, olul (! 5 S oo anb 1, J S

bt J 589 6,18, J S (Sl J S 2y J S

J Appl Res Plant Prot

doddio

Sholo (55,1 b g pte 55,5185 Y game alozr 5l 505
u.CLu (GO od;))...c 9 oJJ)' k}.a‘g.c \)5....4‘50 & g0 YL'
BT Gle ol 50 4T Wigd o 99,5 C3 0 4 goladl & ylus
Sl b Gl 5l S anies log Cueal sl (slo i
(Sl oot aBbge bl 05 905 (59, Vb (230l
Zeuzera (Lepidoptera: Cossidae) ,5 aily L bl> 6,5
S adi5 b g oogs paite e g poio LS )0 vge 81 pyrina L.
Sl jo g Azl (g0 ud (JB el (GBS0 osx
5% ad Sledo Gep warge (@ge 4 JHUS pas Ojpe
cos s, ax (ST (Sadat Akhavi 2006) sai co oLz )0
ol bl wsies Sewbio g wgllas bl 3 08 4085 gl a5
ST e3> g0yl 5y (598 g plles LS 0 4 ale S Ulgs il
(Radjabi 1986) 548 oo g G a0

o 2 o 30 5 ol Sty Bl L5 5
09 S Gl G slag ¥ S Iy Gl g 3500
Behdad 1991;) oS o Gy Ol <y slaasls
90 & 5,A8 o) log,Y L Jad o (Esmaeili 1996
oyt 4y baud g9,Y Yyl bawlsl o JulS adss
18 55 %o Jlo o Sl i slog,Y Ll isdioe
Jrowd o Jlo lee 50 g 0ols dalol 05 asdss 4y 4 ¢ basli
3o aae 90 3ga> (Esmaeili 1996) wgl o 0l 4
T & Jol Slie ol o (S pdd Al pe pad 6
,o Jafarlou (2013) asdllas gl wlul 5 wgd oo ,olb
ol JalS Slpio o b lul )3l il jacd ol e
Coroz zgl 9 00 samlie b ;o olo,5 pgo aay ;I 8]
Lyl jo uisren 08l o 3l oo, Sl eSS Ol i
@0 B ol )2 5l oS Ol pie (o )05 550l 255 (ool
slass a8 wilosls Lis b cw) 1 04l dnlol ols aw Sga> o
Behdad ) ol jiis oole iz ol,8) b Caid 3 i 0l 8
oole Ol i .ol 59, 7 — VY oS @lyi> jae b (1991
Sloy dhold (S ol ay g adls slardas 9 gn y 00l 5l g
Jedods wilioe 59, 99 099> (65,058 b osle 0 i g5 (o
S as s, 5l LT (5165 oKt coole &l pii 4y 35 pae
Behdad ) 05 co Jrows 058 3l 5 lauaS @ oS5 g oy o0
(1991

$




OF- V) AA-AY () V) (3 p0ls 0 53,0, 5 slo g,

0

P LlE S ols 3l sladls o a5 il ez b
Al agi ol 5o conl il a3l (B8 Gl )3T Gl
5 $hodz Slon gol Oley e Sl eslitul b (ploeed ]S
hostiial by Job or slog)Y @95 sl Oley a9
el ddlaie l355leS uiws LB 5 @l sloiSe e
A2 3T g o8l b s 99 99,5 Sl o b5 8 &l
ail e B0l ST 55 53,5 0 g bl 51 oS
3,5 oy

gy 9 Slgo
aelllas 3,50 3blio

s it 4 ol A9 el5 JLa 5 sl o
Sl 5a e dilaie dw (8T 55, olerd S5 b
ol 6l olagl s Gl 1o 3] 5 oSl (slolin g
g atls bl oS 4 Sogll aile & wad il jghiie
Slas gob; glas,l g aiogs ol ol Lyl yo 50,5 Lo
FB g plnl Sgpen & (LAbeons Sliloe B (e ¥ = A 590>)
£l dos wings Al 1B B V- gl ol o sy sl bl
S35 e i3 g TR 9 el laliwg) 5l Sl Gl s )
lobisgy 1,0l plujed jo Ko gl oaw g oSl
Sloss Seond 90 4 EL 5o 5 Sl A g jl5ale ez (S8
po Vo LBl e g dals Olehad o ol e Ll g
ol 15 s o alols Lgie b 438,51 s alolé
V g 5o gl Slasin 0g o Cdn sgax ool ol

el 00 oo”—l

Otalesl 050 Lo g ol calisee 3blie yo il ol Jlee sl
Hegazi et al. 2009; Patanita & Vargas 2011; ) wlas 5 1,8
Sharifzadeh et al. 2015; Oztirk et al. 2016; Kolyaee et
£S5 Oles conle 5 b 4 ax93 L Ll (al. 2016
i) )5S 5 Bekli p3kias g 009y St ()T S (Lol 5
il o Cilises
e slacusgice S92y b abend S5 b,
SO 8 Ot Fee (i E Glgis 4 wb 5eis o] 018
il 1S5 a5 gl (ogas a4y il gylae BT 7S s,
;o (Nourbakhsh 2019) ail oo, goladl (L5 mdaw a
SRy55S 58 Lls o5 wle glard S5 Lol i
wgdise Jolr o5l asllas 4z 5025 0 Oj50 (G090ne
9,Y N s leerd S5 000 0 )5 poe o
5 29z JFI 4 3585 il am g,V 4w tes pae 5 Ko
odd 58 Canl )3 oleerd poons plgd (392 05 Hsben
©9gae Slalllas (Esmaeili 1996; Dolati et al. 2013) .ol
ade il Ojge 4 ke o iSe i 5l eslaul

BLF esr @ 959 5l BB LIS 65 gl e slag Y
(oo o b iSe i S 5 S0 Al 4 S pde
5 Sl 5 o slosiles Jro s S5 el b Gl
288 Sl ol 12l (5505 5 e 995 (LS50 (55 o
i 5,1 Cdl &l aoye £ YL S o lee i
Guario et al. 2000; EI-Sheakh et al. 2008;) <.l

Mokhtarian et al. 2016; Merghem & Ahmed 2017; El-
(Ashry et al. 2018

3 g oSl Slabiw,ed ;o aall g jled Olalad Colue g oLl Coxdss ) Jgua
Table 1. Geographical location and area of treatment and control plots in Osku and Azarshahr Counties.

County Region Control-plot area (m?)  Treatment-plot area Geographical location
(m?) (UT™M)
Azarshahr Ghallezar 7600 13800 4179967
583616
Yengje 4500 5600 4177688
590127
Ghazijahan 4000 11600 4181185
584097
Osku Osku 8300 8800 4195580
597840
Dizaj 5300 10000 4198591
592282
Bayram 6400 7300 4198488
594567
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Table 2. Characteristics of chemical control treatments of leopard moth.

County Region Treatment Concentration (%)
Azarshahr Ghallezar Chlorpyrifos + fenvalerate 0.2+0.1
Yengje Chlorpyrifos + cypermethrin 0.2 +0.025
Ghazijahan Chlorpyrifos 0.25
Osku Osku Chlorpyrifos + imidacloprid 0.2 +0.05
Dizaj Chlorpyrifos + indoxacarb 0.2 +0.025
Bayram Imidacloprid 0.05
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Table 3. Factorial analysis of the effect of direction, canopy level and treatment on the infestation of leopard moth.

Source Df Mean square F value P value
Treatment 1 4.59 5.83 0.017*

Canopy level 1 1.04 1.32 0.252 ™
Direction 3 1.34 1.70 0.169m
Treatmentx canopy level 1 0.38 0.48 0.491m
Treatmentx direction 3 0.98 1.24 0.297 ™
Canopy levelx direction 3 0.24 0.31 0.819m
Canopy levelx 3 0.16 0.20 0.894 ™
directionxtreatment

Error 176 0.79

*Significant at 0.05 probability level, "™ non-significant.
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Figure 1. Temporal distribution of pheromone trap captures in Osku County in 2020.
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Table 4. T-test results of comparison of chemical treatments with control.

County Region Treatment Paired samplest (63) P value
Azarshahr Ghallezar Chlorpyrifos + fenvalerate -7.007 <0.001
Yengje Chlorpyrifos + cypermethrin -8.325 <0.001
Ghazijahan Chlorpyrifos -3.001 0.004
Osku Osku Chlorpyrifos + imidacloprid -5.054 <0.001
Dizaj Chlorpyrifos + indoxacarb -2.512 0.015
Bayram Imidacloprid -2.094 0.040
I 2l 50 1) 3l e el + st S S 5 bales Sl S e o (Sl el as s
(O Jgoz) sxeisls cdl Lgle 5 ppeS dpalSloe! b aclbre sals o
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Table 5. Percent-infestation reduction of leopard moth in treatments in Azarshahr and Osku Counties.

Region Treatment Mean number of Mean number of % infestation
larval tunnels per larval tunnels per reduction
sample in the sample in the
treatment control

Ghallezar Chlorpyrifos + fenvalerate 0.16 1.27 87.65

Yengje Chlorpyrifos + cypermethrin 0.15 1.58 90.75

Ghazijahan Chlorpyrifos 0.46 0.94 51.11

Osku Chlorpyrifos + imidacloprid 0.29 1.41 79.44

Dizaj Chlorpyrifos + indoxacarb 0.05 0.28 83.33

Bayram Imidacloprid 0.55 0.88 37.50
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