—

= polS aolilad
1¥QY) -F : YV-F¥

\,<<>\/

&

P90 Oyl a0 9 a0 yd ali jleoliwl b (Ldbeoww cawlio loy (ymmns
ailio 40 Cydia pomonella (Lep: Tortricidag) cuw o5 gl 4il39,
0B bl ol ol

el dgamo (L lo HIS suew
s ol8ls o 55,9LiS” oSl PR Y olS iz

S0 ol e
s Sl a5l Sy w Sl )y il i

dilaie ;0 s (3,0 g BT I S Cydia pomonella (Lep:Tortricidae) cow .5
shawi (led &yl cibew oy (e G S wBbos G0 Ol et g 5t
o slegl 0 AN - A Gl by dilig) Jge Oyl az 0 cld g eolidl plo a5 asly
Sy ) e Ve B AL Alole & 5 o) b 5l s VIO gl 0 Sgeyp slaals (Lol
s Lololp 05 Jdoiy 4z EXcel 1580 o 5 51 oolatul b ool s au guls 0ol cuas
el Sty Gl dilaie yo 8l cnl 6l (8L s SG g JolS Jus 90 Bdiod Gl 5l ol
595 WO gezig Jol o slog)¥ oy bl S8l L ploords o)yl Caz loj ryte izee
PS5 e o oSS sl oY allys; Syl 4z ggeme 3,5 (s (Degree-day) ax o
3l bl gl g ol Cavss a0 59, YV g VERID i 4 Qe g A ledle sl oo
25§ S sl Canj lazme Sogll 5 pgan dg) (o B

(2l 05l Sge B Al ailyg) Hge Dl ax )0 coww 0,5 1gualS (s olg

alichi@shirazu.ac.ir : Ssg 2SIl oy Ol Jgius :


mailto:alichi@shirazu.ac.ir
www.sid.ir

WA Ll o o)le o lgzale ( SbjelS YA

doddo

FB L glhee sl el plae coeal Jdo a4 as il o obboss gl 0y j0 o
odee Jpazme Sy plpie 4 5 pole J e tl w8 S 18 po esliial 890 )b
5l e ,5 (Hazem et al., 2010; Spuler et al., 1930) wil oo 7 e Lis jo (goladl
S Sl o) a5 gl STy S el o Sl G0llS 5 e slows U]
"ol b allle G a0 Sl gy Cawal ax o a5l o 6,5 (Rajabi, 1985)
03ske 5 dwyin sbaidl ol aaw 4 laaST Lsye SBT3l 09,8 cnl 00,5 o Cgmins
3,90 Lz, (Voudouris et al., 2011; Tyson et al., 2007) .ccol ol il ade 5
oo o2 Ul 5 505 oIl 0)5 g5, (BB 5 (D o 5l AT e i 25 alox
a5 ails 5l camw ogue J3I0 4 89,9 51 e <81 slag,Y (@udd etal., 2005) 545 o
33,5 o0 ogee gy Sl g golaml (b))l palily beogee (b, carge g ooged
(Hicher et al., 2009; Hansen et al., 2004 )

ol ceai b oojilee gloy i o sehie 4 ) o 25 Cumexr Sl
az s Dlyis 5l oslinl b 5 28l SIS (like) Jolre 5l (6100 diged (raized 5 g0y
oo plil Slddss wlwl o (Alston et al., 2010) ol 13 cwyp Co Gle 0 &)l
2RE ot sl Ol Ol LGl 9y crl Sl s 0yl Sliie 0l () (et ST Lo
Gl oo 3l olanl il @l Ol il eolaswl o 0 e Ll e (g0l Al e G
595 55y Oyl 6slaaz bighg, ol 5l el 0ad ol g St gads; Al ye (e
U9y g e ploml (3,85 o3 0 i w59, 45 ailjg, T Fge Ol goemme) Taz o
welo Y 0,00 O )0 opi G alewg 4 0ol 33 Ol > e 5l cenl & le ax 0 5,
(Seraj, 2011) o9 co 45 55 So5eg 8 ley ol a0 a8

S B sbailyy aS il o adie (b Ol i (g5elsS e b dad e by ey 50
Neboo odx oS b beesls s 90 il laal B 4 o
w3l g et ehine Lyl o p)S Syias iz 90,8 (Hill et al., 2002)
Col 038,85 as e L a4 Sl b JawaS (9,0 G Doge 4 g Sl oul
.(Negri et al., 2008; Simon et al., 2000)

5hassbe a5 (el an Sl olge BT sl Jud 550l oy (0903 e Cuz
Sg0s oolatwl |8 Jlw 5l eads cud slod )l 4z 0 ggemme 9 olS (659l5id ( Fge,d (slaals

key pest.'
degree- day"

B85 oo b oyt Ay a8 Gl Ay YL g b sle ailin] sogame yo  olales 1 Effective Temperature”


www.sid.ir

Y4 Foo Oyl az 0 g Fee,d ali jloolatnl b Lilew conlin loj s 10,80 5 edle

<y sley zol 9o (Lewis and Hansen, 2003) (Asadi et al., 2001; Rajabi, 1985)
ol a8 wisls slas g wis S cus Minnesota o Hasting ailais o o 0,5 5 o algy
Syl Jlo yo Jus g0 el

Jos ¥ o @bl jo 5 Jud ¥ ghlo 08 Bblie 10 cum 05 L33 50 (izron
WSl 4y Loy 0 g ol F ile a0 Ve o 398 adhie o 5 sladilyy SIKG gl o)l
. (Roberts and Hagley, 1986; Pitcarin et al., 1992) coul 009 s Lz j0 28,

Adgad yastive Gyl a0 dewle g Jge,d ali l eolawl L Asadi et al. (2001)
635 1y Ghillad i g i 5 05 Sl o 4 s dilate 1 s o5 oS
b Rajabi (1985) 1,35 o cusl 009 90,5 i po aS dilaie [0 420 p9d Lo
5V slaSl> bl slp |y o] Jud olaas ols plosil lnl 10 o 0,5 (59, 32 &5 (Slalllas
s 0,5 00 plonl Sldllas b ol 03505 (3,1 s F B ST a5 o 3blie (sl
Asadi et al., 2009; ) wib oo Jos ¥ glyls g s dilate 30 Jus 90 7,5 ddlaie yo
(Rajabi et al., 2006

Lo 59, 9 Slge

2 &ly (o6 ddbhie Gl 0 o £5 (Siglsn Cardy oy p jshie &
gy 5 5 281 (38 e gl oo Sl sl Al e 50 5lhed 0 gz (5 eskiSTO
alols )3 5,¥ dae Vee (g5l ez b (S8 S plonil (6 5 iged o (LS50 by S g s
@ D e 0pdd a4 GGl isleg Y o mOb dsl LS 55, Ve Sleg
iz 030f o LS egil puizr Jsep Al golant (8 (slroyidd sualiv e
ey olate 4 3088 Gl e AD - Ve e alols 4 (Codlemon®) s s ab b o oS
S0 e MO leali coas glas )l 00,5 el Eb oo o bl slaaily y Coro Slilwgs
O)go HLSs 5,005l e bali ee s (aigel g LS obe o Al ez g 0l w8
2 sl lap ol e Glee Jad yo by Slon sl £958 Alewy noy Sdpdy
28,5 1,8 adllas 090 ddlate yo il s olass s g <8I s

g el <S5 oy jo g wd i8S Sl ps alis 3 ol g, g0 beall SOlE e
S8 0> sl 0 base g 0wyo,S Sl gl 50 bali o maw 5 Ol s 5l
Ll JLS 50 5 (Qls)s ad; al> 1) olS (s5elend i pliebl (gly as ool

0,8 cllasl

'Delta


www.sid.ir

AARN QL.......JL' Al b)l.o.:J sﬁ)LQeél? sé.u).:oLf t.

Jola ailiy) Djgo s 5 ol giasles Sloolinul b @l a0 (9503 Cod Sz iz
Olgre 4 loals jo 00 gl 7o)l wiad pudas Jolas CIB jo g cdlool Lo ST
0331 yiuo Jolaa (D.D)az ;o 55, slaiie sy Cold o)l poads i) Jla5 o ' (s <
oSely JBlas 5l Al 4] & argi b s S gaz oo b ally, DD G ol 5l 5
39, 4wl Cy 1A (Asadi and Alichi, 2001)ail o of Josle az 0 Ve Joleo comw
a oolisial 5 Jpeh a0
Vom a0 59, = Oyl a0 SSlas + Oyl a0 Blas /Y

algy olaxi ax> odls SO Gyl a0 0 a5 Wl asie bali oled 5l eolawl b
@ pladl ool plodl HICG slass 1 eolaiw] b o 5 Cewl 00lidl pls ay laali o oo p,5

00,5 Ol a0 gadal

S 5 JoS s 39 M = 80 el (b s 0aipladl 6ol e & 4255
Oyl a2y CS b e W 5 (i G 05 6l G501 adlaie o a8L b
Sl pi 2 VIFIO @y &llig; Sge &)l gozr aSdle; DD (sarmlne g iSlas g Jolom
e 055 b oot 0 le o i e WS Al s )5 ol S JalS
@ ol dlex 5l 26 Olus Gl enSslr g S el 0 ga0se el 5 ol
5 2l Sl dalllas 5 oS (Galgid o 28T (GGalas dalllas Jol &5 el Y garms
oplplo .(Park and Foster, 1998) ail oo ,lgiw! (bime olS g CT s 39, ;0 2len
3045 Sgas sl sdal Cews a4 Sledlbl 5l cdl gl Jus ley (0505 (astie S
4z 53 39y Ao 9 (B> az )3 Jiho g 2STa>) (51> ggeme g 39 035 e €L
Slp Saed a0 zol cunl ouls atrin ) jloged jo a4 jghailan Lay0 )T colaul
Laolgl j3 aiog a5 0,50 Jlw o S8l ol Juud 00isS gg,0 a5 laaily,y  ),38 yliwsy Js
3 e GUBS)3 slpogee St (Siglerd alo e b (p)lie (loy cnl 45 09 olo (229592
Odgl jedo sl Az 0 59, VWO ailbre 4 50 al>yo cpl 51 o il oo L5 adlaie
g Wdilyp (63050 £950 Sz 4z )0 5o, B Jold 358 dac g adlaie ;5 (SBleews s
ool 039y g ¥ 7y (6l 4z )0 55, VYO s
oals o laaily S8zl 5 OLaS by Jod Hsele Sl (ol 5020 V Jsu 50
5o o plil Gloww, w wlal el ssel Caway o) b sl Sl £4,8 g
Jolee 5,5 5l a5 el 0383 AMNVYITY (1,35 lis b 50 cydsl 220, AA = AQ L

biofix'


www.sid.ir

AT &, 50 aiboe oo )b ool ,0 (D.D) Sl aemme g sl s ol
Aol Cawds AY Jolae (D.D) 5,l> gg0mme o9 Jgl S 0 bvali |10 79l b Bolas

0,5 S olaws [0 0aiiS yuad Jelse oy age 5l ddlaie glas )l g Slse g O Ll
£S5 Jus olass (Rajabi, 1985) asllas yulul 5 .(Pitcarin et al., 1992) aiil co o
sl oy p b dbise o) 2y, Job 9 @)l Jeld svee Jule 95 136 b o
e g Bbolie gy a5 s ddlaie jo cl pl S W8 atuine Gudsd pl [0 edd
390 dilaie ;0 o Jpame Cudldp b Cdl pgs Jus S05; S 45,2 sillad @ axg5
30 4SS g0 50 WK camw S50 59y ¢ |y 093 SN ol ads sl b asllag
Jls yo s 4w 23Tl (Asadi et al., 2001) Lawgs oo plosl cuy p (b louss ddlaie
09.> L.;"\J) 4.‘>).> kY 9 sl Q5.>9 o 09u0 as 03'“&5"’ ).CbUa LS)LA) OT P g J....: 9 0)‘0
2 cdl opl cdlad 9,0 55500 anlllae jo uizmed W3S (0 (58)5) 45l L 59, 1,
ool adlie jo aSIl> 10 0au0 )T S a4 ole el ped ans o dalais
53 0 ol (gusypr 3ok aBlice 0205958 algl IR e 0,5 Ay Colled g,
(Ahmad, 1988) ol 0ogs ols,5 sl 13 75l uagu g Coigud,l Lawlgl jo T pgo

Sl 01,35 lias; JolS5 @l pi jop b log shigisl > ggeme dmls aalllas oyl o
Lgl.ibs)y )9.9(.'5 QL") (olo w..e‘.a.h))‘ ‘la'“"ﬁ‘) EVSVR VYO L L_%;)‘J} Egoino &ub) b 9 ..\.io)f
Oizeed 23,8 Ml plateely Jol Jans Loyl Sz (il cplnli 9 sy 13 ol o
S Sl 0395 AVFIY 29,5 10045 o) VEPID @) oo dlme J5)l,> ggamme aSils;
Sns s (1 3 Egetme 13ae Laals IS8 £9,5 5| a5 demsy 0L & 28Tl o
58 odd Al )l Egerme aSile) 1 pgd i Lol Sz (ol 100 S dlone
el pgo Jud g ciloows yloj 090 AVFIYY 20,6 L Jolae a5 au, VYO @ i o0
ookl s diley sl az 0 dewlxe a5 (Asadi et al., 2001) v, ;o (¥ Jsoz) o
ale @ Glowew dalaie (o ()35 Gl Jud Hee b dsgl casl a8 5 aloul ol Kl ax o
a0 59, YV Jobeo J,l> ggamma g AV 20, 0 AY Jlo o adlate ol 09 yusd s
plml 4y 59, A7 @ Gl geme e, b plejer (Giliow j5iws joas 5 0o
] od..{u))f

S Sal ) Bl Ly Lyl Ll ) ey il oS 3blie 3 s 05 sl
Col 00,8 )18 50 Jl jo s ez Uil Lo mhw 5l eSS gl
Jlo @ s Oyl am 0 mol8l A - AN Ll jo &Sl 4 4> L (Rajabi, 1985)


www.sid.ir

1Y) QL.......JL' Al b)l.o.:J sﬁ)LQeél? ‘ >S.u)JOL5 £y

aS ookl glasl ole sawl jo g Fog; eal LIKG Jlo (pl jo cowl aiils 09>9 4+ - A9
eizan () 510500 ) 0,5 azgi o] jog; seels g 2T ad oS Lo a1y (T e gt
233 S pgd Jloole (03,558 Rlsl )0 (5 b alpe Sl 28T s Gk gyl S a
@ @90 OIS Gy s Dlpde 55T 050 00,50 £9,0 1) (2l Al pe jeia L
L)"‘ > d‘)}b ol ML L).&ls JL..: U"‘ 39 o] Cuxez g o_»o;g R J_...: J.A_im;
2 W ogas el ) (Ll o ()l Egemme aruloe b plgine 5 am ledlo 5o (ol
ol JAS e sanie Ll 555055 5,5 sl eslitd (sl lyien 0] sl

Dged oolatwl ool Cud S, Egemme 5l I

&lw
Rajabi, G.R. 1985. Insects Attacking of Rosaceous Fruit Trees in Iran. Iranian Research
Institute of Pest and Disease of Plant, Tehran. 209 p. (In persain)

Ahmad, T. R. 1988. Degree-Days requirements for predicting emergence and flight of the
codling moth Cydia pomonella (L.). Journal of Applied Entomology, 106 (1-5): 345-
349.

Alston, D., Murray, M. & Reding, M. 2010. Codling moth (Cydia pomonella). Utah state
University Extension and Utah Plant pest Diagnostic Laboratory. 13: 1-7.

Asadi, GH., Gholami, M. R. & Lakzyan, A. 2009. Study of seasonal population of Cydia
pomonella and best time for chemical control in Shiravan. Journal of Agriculture
Sciences and Natural Resources, 3: 71-78.

Asadi, GH., Alichi, M., Zebayi, K. & Mosalaei, K. 2001. Use Degree-Days to determined
time for chemical-control for Cydia pomonella in Sepidan. Journal of Agriculture
Sciences and Natural -Resources, 98 p.

Hazem, D., Sauphanor, B. & Capowize, Y. 2010. Effect of codling moth exclusion nets
on the rosy apple aphid, Dysaphis plantaginer and it control by natural enemies.
Journal of Crop Protection, 29: 1502 - 1513.

Hansen, J. D., Wang, S. & Tang, J. 2004. Accumulated lethal time model to evaluated
efficacy of heat treatments for codling moth Cydia pomonella in cherries. Journal of
Postharvest Biology and Technology, 33: 309 — 317.

Hansen, J. D. & Lewis, L. R. 2003. Field survival of codling moth on artificially infested
sweet cherries. Journal of Crop Protection 22: 721- 727.

Hill, R. L & Gouraly, A. H. 2002. Host rang testing, introduction and establishment of
Cydia succedana (Lep: Tortricidae) for biological control of gorse, Ulex europaeus in
New Zealand. Journal of Academic Press Biological Control, 25: 173 - 186.

Hicher, A., R. Vandevan, D. G. Williams, N. Penfold. 2009. Monitoring codling moth
Cydia pomonella (Lep: Tortricidae) in Victorian pomes fruit orchards with pear ester.
Journal of General and Applied Entomology, 38: 57- 64.


www.sid.ir

Judd, G. J. R. & Gradiner, M. G. T. 2005. Towards eradication of codling moth in British
Colombia by complimentary actions of mating disruption, tree banding and sterile
insect technique. Five year study in organic orchards. Journal of Crop Production,
718 — 723.

Negri, R. M. & Bernik, D. L. 2008. Tracking the sex pheromone of codling moth against
a black ground of host volatiles with a electronic nose. Journal of Crop Protection, 27:
1295 — 1302.

Park, S. C. & Foster, S. P. 1998. Comparative sex pheromone — associated behavior of
Planotortix notophae (Lep: Tortricidae). Journal of Asia — Pacific Entomology, 1(1):
91 - 98.

Pitcarin, M. J., Zalon, F. G. & Rice, R. E. 1992. Degree-day forecasting of generation of
Cydia pomonella population in California. Environmental Entomology, 21: 441 — 446.

Rajabi, G.R., Malmir, A. & Naderian, H., 2006. Comparative study of number of
generation, flight span and population density of codling moth in walnut and apple
orchards in various altitudes of Iran. Journal of Pest and Disease of Plants, 2: 1-12

Roberts, W. P. & Hgley, C.E. A. 1986. Pest management program for apple series:
codling moth. Journal of Ontario Ministry of Agriculture and Food of Canada, 8: 1-9.

Seraj, A. A. 2011. Principles of Plant Pests Control. Shahid Chamran University Press,
Ahvaz, 711 p. (In persain)

Simon, S., Defrance, H. & Sauphanor, B. 2007. Effect of codling moth management on
orchard arthropods. Journal of Agriculture Ecosystems and Environment, 122: 340 —
348.

Spuler, A. 1930. Codling moth activity in the Wenatchee Valley as shown by trap
records. Journal of Economic and Entomology, 23: 803 — 809.

Tyson, R., Thistlewod, H. & Judd, G. J. R. 2007. Modeling dispersal of sterile male
codling moths Cydia pomonella, across orchards boundaries. Journal of Ecological
Modeling, 205: 1 —12.

Voudouris, C. C.H., Sauphanor, B., Franck, P., Reyes, M., Mamuris, Z., Tsitsipis, J. A.,
Vontas, J., & Margaritopoulos. J. T. 2011. Insecticide resistance status of the codling
moth Cydia pomonella from Greece. Journal of Pesticide Biochemistry and
Physiology, 100: 229 — 238.


www.sid.ir

— SO

Plant Protection Journal
2012 -4 : 37-44

S

Determining the appropriate spray time for
Cydia pomonella (Lep: Totricidae) in apple orchards
using sex pheromone and degree day in Khanehzenyan,
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Abstract

Codling moth, Cydia pomonell, is the key pest of apple orchards at
Khanehzenyan, Shiraz, Fars, Iran. To determine the best application time of
spraying via counting the number of trapped moths and recording the effective
daily temperature during 2009-2011, pheromone traps used at the height of 1.5 m
from the ground level with distance between traps of 85-100 m. The data was
analyzed using Excel software. According to the results, the number of pest
generations and spraying time were determined. The results indicated that C.
pomonella had two complete and one partial or incomplete generation at
Khanezenyan. The best time for chemical control of C. pomonella was coincident
with the time of appearance of the first age larva and accumulation of 175 degree-
days. The required-sums of temperatures for completion of one generation of C.
pomonella were 766.5 and 770 degree-days for the years 2009 and 2011
respectively. Therefore, by this way we can reduce the irregular uses of chemical
pesticides and environmental pollutions.

Key Words: Cydia pomonella, Degree-days (D.D.), Sex pheromone, Spraying
time.
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