a8 T e P -
e Al ST Clides

AR MAPR AR . &

235 o le
b 4g=>190 3 Brevicoryne brassicae (L.) ol (o080 4l s ) (S48
0993957 gld J5™ (LCas) owuiids” g 3 cabalé
T390 mye 9 Sgho deiw ! o Wiy
@.:Lctﬂ)‘_sj))w‘}jjﬁ-‘-j QLE.:.E:J;JA -y c[_)\J.l\ M.:Ale M.:n))\ a\iﬁd\: ¢L;)'J,L';Sa.x§:.3b cé&ﬁal:fa);—\

Q‘ﬁ‘ M:Ajjl (.ng)j‘.,if Cf.ﬁfﬁu;J}'“T Qu:ja} Ol sl ‘u;'f.)’é QBQLJJT Oluw!

OF B/t o pdy 5l VEV/T/F 125l 55 0 50)

oS

G o sy 5l (Sl Ol 5 ol Y ames ol 5 o <BT 5iBrevicoryne brassicae (L.) oS g
S ot 3,8 dog 4 g b Sl oland (sl 2SEST Sl eslinal baaxi il 55 OLLS I pbs sl sl 5 ol
IS Goils OSGI 6 As gy oS o g 42 (595 OT 0tiS 5 5 0llST 50 bl sy 53 ¢S o ade 055575 JS7
o Slp b ol (S Slaamino 55 AT LS 5 2l b tlesT plowl 55 eslizal 550 250358 (gL
Coab 5 e b als Ol A eslil ((:\u_;s;\'b/%)auwdk?wbuLCzs Chle s gy A5 ST iS5
A/wQ,uu,;;ﬁ,\V/VA;\J{NJ}».mf)|;awﬁ;¢w,;Eg;gﬁ;&u)ywu,ugégéum
50 ek sl oIS glaws ol oinS 5 B o sls OLa ol et (slaesls (3L 2alS eisS 5 il s )
A Aals b anglie 53 1) (1) Comer 2131 313 5 5 olie candllan 3550 (S CST outisS 5 ke as oo 13 5 o
Jued 5 @b 5 5 () Camer (2l 31 oalze &5 ¢ (Ro) Jradd 5 alls &5 diile Comazr ) Slaamianl 5 L ol
Olos ke Kk Sl Sl oaisS 5 Chle 53 Asy 5 Al sy S dalh 4 S ()l ime sbe 5 (GRRY)
3008 ey 5n ul b s (S 5 (IS ose axh )l Glojen Sy 3 il ash glaasl all s (T) fu S
S Fan 55 oS age d Camaz S ke 3 Ll g or (ST) 0k a0 5 ST U557 sl 5 09,55T 58 JS7 257 23T

Conaz I 15 55 (odST gage 4 0055 55T IS ¢ Sas 5 S i gl s vo 39

a.safavi@urmia.ac.ir :J gws odws 5*




0553578 J8" 2870 st b agarlsn 53 (oIS o g0 s g S Slainl 3 DL 5 (o) vy

-o i oy (2009, Vattikonda and Sangam, 2017
a8 55 OISl Sl pdn 5,Y U S sl S
—oli ) SBT 1 pdm J 28 S8 Wl ol bl o
s (Poye et al., 2019) wy Jsane oy L5l 0tSa
Lyl s s (Karimzadeh et al., 2020) K 5 5 g a2
oslizul .l od 3518 095557 o6 IS Al s (slas 5 50
sbable ;s 55 5 jude bl gl i5CsT
(BT Comazr J 8755 ge (lag 5 50 3 (S oS 5
5 b Oladis b o 28 03T 4 DBT Caglin JialS
Rl o pte B 5 S Las y OT 4 g 1
Tadeo, 2008; Fenoll et al., 2009; ) <l &LT
-0 i o kiiS 55 slacble .(Omirou et al., 2009
ol 03 e Olej ke OT I Sl Jdsa bz
Sl gy s Gla gy 4 LIS s 5 Ll o0 SL
e o SBT U287 (6 I 31 a5 ot
Sanil and Shetty, 2012; Vojoudi and ) s:.a
38w 58 5,5k, 531, S),ui (uomen «(Saber, 2013
dsb gl dis [l il ( Gleodi) «g )b oo Dl i
okiS 5 s ble (ol osMe X ysT o 554 s
SBT sy Gk Coly ot b by b 257 25T
Borgorni and Vendramin, 2005;) 4 .
I byl sl (Lashkari et al., 2007
Slaasl 3,87 Eely (65,5LiS” (gla 28T oniS 5
S aphe $slS SBT URS Gl S s e
LB ot Slogrge 5 Cemjlise LBl
Desneux et al., 2007; Rahmani and Bandani, )
L S5 s> oL, .2013; Sohrabi et al., 2014
Demographic ) ¢Sl 5 ses b Glatass
SISl wsp Slp esd o cwle (tOXicology
Aoy andlls (gl cekee (gyl5l 5 W ESTe b oiiS
Stark and Banks, ) azes C5T J 28 0l 5 Comes
-2 eSS 5 ol 51.(2003; Desneux et al., 2007
Jar Slaainl 3 (55, pluS el 5 1, 55 Gl S
4313 DL s Wl ods gy oIS g0 28 S

Q‘ﬂjub as RE3) de.a djl-{ Ladzfa,.;;- u,_u“

YPY:A
415 6ok Solust 45T Ol DT 1y g | <
e UL WS e wh S e s)ls OLLS oyl
.(Lashkari et ..l Brevicoryne brassicae (L.)
il o 3 glacdll 3,4 L 3T oplal., 2007)
ﬁﬁT&}j‘W)PQthﬁs‘fﬂéin‘@%?
\,(;5uup)¢é,ul)ag?u,‘w@4i;wgsT
o 3 OT s 5)l5e 55 5 A o IS 5 S
=S gy b S sy sty COT ol i o 13 5 0
Salisn Jod 5 2 ns JEsl 5 eShas 4 5 (55100
3l 5 S (oS Sl m 5 IS S Sl e e 5
Hughes, 1963;) tas o 2als 1) Jsame i3k
Msa bas J 25" (Blackman and Eastop, 1984
Jolse 4SS L Les (sl 3 LT 5k e 5 &S o3
Stark and Rangus, ) el 406! ewsy b
et b 2S5 EST Gl eslizul sl Jl- 55 (1994
G el s J2S Gl S e s S
4oL gl b 23T YL gl lale i oslizal
FUK ) A8 e 5,05 o e Sls s se 5 G s daes
(and Hines, 1993; Saldo and Szpyrka, 2009
T 4S5 S oslitul bzl gla 28T i UL copl by
WS s St IS Jelse 4 S
.(Acheampony and Stark, 2004)
Sl s oBl a5 EsT (Atabron®) 0,557 ,6 I8
BT gy Ldd I Slew &S dib o S i odiS
Lo 5 b Oles (Ol (655 05 T 5 Ot
T Comexr 2l 5 J 8 gl oYU foily 3l e
09,851 56 18" .(Ishaaya et al., 1986) <l Hls, s
G damn 5 Ol 6l ) S ASTe i a5
OS5 Ll Jsame S A5 EST 516 555 n sual
Sap el S LOLLK 5 gy pl (JT o jaus
S35 b a8 i ol 3l (ol ol 53 BT S lis
Db S iy o b Olads 5 Lsms 595 0 e
Ishaaya et al., 2005, Horowitz et al.)



Yy

VEY Jle oY oyles VY e ¢ Al BT Sl

s, (Blackman and Eastop, 2006) _l.ts i
sl 255 5 e (53lulay OLS
lh&lan 29 oolawl 3390 S0 >

SIS 5 ol Sk Sl G ol )
<L 5% EC ALDron® s s ol L 05,5575 I8
s oslimal ol 458
A (P90 4 (PR )

03 3dons ki 5 glatedy Slodde OgejT 5 lnl s
(o 28 8 plonil 5 35 g0 25 EST oitST (slac bale
o2& Jool 3l oslimal b ke g3 ol m slac bl
ol 05437 55 (Heidary et al., 2020) i sl
sl Vo VRN OFVE QMY Y (slac bl
Bl Ol (yssiw By ol s b gl Jbie OT
Sy o ble LAl ) 4 el A eslin]
el gl el (gl SheS s,
oS 5l e le O/ 5 4 gladmin atolejT
Coaois (o Ad 4y AL > aBl Sy, 'S
10 Alols 3l s o Lo 5 (L glaecd (g5l S
(Chen, 1990) s jlass (6 puml JLEEA-Y+ L (6 20 Sl
- Sl G gl 5 e Bl A kb4 s b 0sss s
Sl Fose S Dab o sy B 15
Slp A ekiliy U 6y Loy edd sleul 4
A lia il 3B 65 SOT 6,5 S
maomio AS o3laial Hlga 55 /0 Ol 4 Sy g 5w G895 )
(s 4 3 YOV (glos > sy &SSUT s S sla
sy Cele V7 ()5 0y9 5 Lo )3 OV ED i o b
Oljae ol YF I s ik (615 SOb el A
S 2 b B s b lT s S s ol Slils
W28 8 plol I SSY L sl
ARl B (a9 IO g (TS 5 DI S
ol (P90 b (e W) § () S

ot lao)leT 5 s laaminl b anllas gl ,
25 et Glaass 1 25 8 4 WIS ege w2t S5
(3L ssba OIS 53 os ST IS 51 ¢ shaie p s

Sl glabade BB b 1) 3T (nl ha0b 5 Sleeds
Sl iSete sl ple 0 Bl Wl 5 e 5 dins
.(Taheri-Sarhozaki and Safavi, 2014) .l .6
& Lsls gLz (Heidari et al., 2020) o, SKes 5 gy
ool JsuS 5Ly el eaiS 45 slacble
Eel syl sns ,sba Thymus daenensis Celak.
Lo als b aglis 5o WAL ol jes sk 2l
ol Lo e glaaas 55 (1) Comer (B30 G135 5
2248 35555 2 N 5 1YY i e J S 56 5 SRl
£ oSl s S Solsime by dals b anlis
o 56 il b ol e 4 55 (Ro) Jroud 5 2l
AS ot S LT 515l 2alS ol ey 3 g sl
(55 L okl o 5 535S 55 IS Ay ade 095557 SIS
o 3l gZhle 5 e 55 0T J S 0l 5o 55 oIS
A6 55 5m 55 slaslllan zr 058 5,8 e 13 S CST
plosil @IS7 (o g0 2 (555 055 55T 5B gulad (2570
iS5 e ST s a3 el plh el 8 K
Jade slaaminl 5 (555 09,5575k IS 28 25T (LCos)
oz SIS Ll s (oIS o0 3 5500k S u;
3T Carexr a8 5 J xS 5 0T 5,856 6w

355 S Ui )sm 58S e

by 5959 3Mg0
ol (090 485 9 Ok e ol 035

oS sde 00 —Fr s a5 s oS el late,
J=1> (Brassica oleracea var. Acephala) o5
ol 17 5 il e Sle 19) (St slaollS
it (S ALE 5 R Ll s 5 (b
O ED i s sby ¢ o grdas a3 YO (glas y5 wlis
SO el A g oLy Sl V()5 053 5 deoyd
S QLS ol s (LT Ols 55 5, & 5 A axlS”
3550 ilesT plonil 61 LOT &5 5 laacs S JSCes
B. oIS s b adsl Comer A8 15 eslind
bl s VK gl 3l psle sladiasl (b brassicae

s 5 L iz ot lo3T 4y 5 0k (55T par 4ns )l o



0553578 IS 2870 st b agarlsn 53 (oIS ga 50 dd g § Gloinl 3 DL 5 (o) \Af

a4 o kiS g odiiS lacble palis s sl
SPSS) s ol SPSS 26.0 Jiblp 5 Lo s 5 Zus
5 o3 slaesls ¢ S iS5 Sl )y 53 (2019
S5 Sealinl b s Cf ad Jyl o) Ar Jradd 5
B e s, Al e e i S L5 s
awl>s (Chi, 2019) Wi 4 ;25 Twosex-MsChart
Dol Slaaminl p Sl Sile amlie 5 sbae sl
5 odd dwles BOOUSIrap iy, 3 eslizul L S5
SigmaPlot (ver. 12.3) NBle 51 eslamal b Lals ged

oW
oS 5 chle 5 (LCsp) oaS e ,slia
e 1 g ol Y 05)55T 5 )87 28572 5T (LCos)
s 0313 0L | g 3740 Olizabl 330 by L slaccs
—&hé/f“ EX-RArAld s jau LCy 5 LCs palie .l
o) BB S 55 G wlie s T s ol
Chle o sl Ol (s g 3D IS e at
oy s ShEy 0593 Jsb 09,957 o IS 257 5T oiiS” 5
sy il 3l 613 sme ysbas dals b anslie 5 1y Ll
LCas 5 4ali ;3 Al slascs joe b S0La Y st)
oliiS 5 Sl js 4 5g 5a, A0 S VVAY LS e
S 3 o ey 2 g fS S gma ysboas dald 4 S
a5 Gay VWVA) aals 53 oS pee Job IS 50k
Ll awloes (o) MVF) LCos ke L o Hlos sla
4 dals & S LCos 5le 3 o (6 55k (Y Jst)
3005 0093 Jsb 5Sle (Y Jgdar) L ials Sus
3 AS ST pl s 5 clile 3T Cow AU slawd
A S5l 4 oy 5 Y/OA & dals 53 e3le a (T3l 4 0y 5 AIVA

Y Jods) s ui.alf LCos 45 6sbe

— 45 g Sl eoldal (g9 9 Ldd T 81{4.;:»@%—\“ sl
Sgeddosls ol laazd (g ile punns LgljJrLngu
3585 G e 6l s ol 5 s
L g5lalay glies s o skiea ity )3 (Lo 5514
B Ol i el YF Sln .(Lashkari et al., 2007)
e beiy 6K Glaoy g S S optk 5 i Ol 4y |
3 oma 3Bl G eyl e AT Sz OLSG
©30) LOT jlade Vov sl lgzr o) 4 Odd bs
Al sesls y 5 ler qwoyy sde Yo S amino a
s bl (W 8 s (S, ez les
o Gol S amiv b eslitel e
—&\~0/9~)JE>)}A&§¢§TLC25C‘.]é.l';b.)l@%&w
Shie OT 5150 dals 5 .l Hled (g oo (el
Y 8 I e ks bl Cug gt by 5 ol
© s Gl S KS @ ekl ok bt Cola
Gop 03 3 okd JEe ol s &5, laemin
Lds eslizal G Ll s L oalie Ll s ys 51T ses
Slhanial 3 5y ST ol oS5 cble ol
oo Gladminl p A ) ol Hlad laazd 2w
i S ods e glaad 1 Jool i gl (S5
Lo Hles Jlb slaws (ghiey s p s 5oy okl (p
o LOT 1SS o oy Ar sluws LCos lale 5 uals
ST S yle 5 4Bl 5, Gladmin 4 5 Ldd
adles gl Jedd g 9 Gleei) OS5 L5 LuE Jae
a;b\rlf@yafaw.\&)j@j Sazal
0Ly B ailig) O g baatd plje) s 5 gad 9 s, Ll
s 453 55 oy g 5 i g odalie LOT aes 5 e
Add Cod 5 yled
yodls fukoxi 9 4 yxi

75 a il (5SS Gl ool 4 I S
laosls 4 o0 .3 8 Oy gue ATCSINVX 4 Laosls K



Yo

VEY Jle oY oyles VY e ¢ Al BT Sl

ol YF 1 ey WL Breavicoryne brassicae crlf h e A (635 095951 s IS S g 4 2 =) U
Table 1. Probit analysis of the toxicity of chlorfluazuron against Brevicoryne brassicae adults after 24

hours
LCas (ppm)? LCso (ppm) Slope+SE Intercept (a)+5 1 (df) No.
105.604 503.163 0.995+0.201 -2.688+5 1.958 (3) 150

(50.68-177.18)  (291.8-1249.65)

S o i LCos ke ot Sl (ST g a2 Glome sl £ (5 0ke) (S S S 525 amglin =Y st

Aol 5l b dus s 55 055557 5 IS
Table 2. Biological characteristics (means = SE) of Brevicoryne brassicae treated with LCys dose of
chlorfluazuron in comparison to control treatment

. . . Treatments
Biological characteristics Control L Cr
Nymph 4 duration (days) 1.47+0.06° 2.11+0.1°
Female adult longevity (days) 11.83+0.342 6.95+0.59°
Fecundity (eggs/female) 24.97+0.63% 10.55+0.85"
Total longevity (days) 12.78+0.42? 8.14+0.6"
Oviposition period (days) 8.78+0.22 3.98 +0.3°
TPOP (days) 1.48 +0.062 2.14 £0.1°
APOP (day) 0.00 +0.00? 0.04 +0.03?

*Different letters in each row indicate a significant difference between treatments (Paired bootstrap test, P<0.05).
1) TPOP: Total pre-ovipositional period (from egg to first oviposition)
2) APOP: Adult pre-ovipositional period (from eclosion to first oviposition)
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Table 3. Biological characteristics (means + SE) of the first generation produced by Brevicoryne
brassicae treated with LCys dose of chlorfluazuron in comparison to control treatment

. . . Treatments

Biological characteristics Control L Coe
Nymph 1 duration (days) 1.42 +0.05% 1.24 +0.09?
Nymph 2 duration (days) 1.43+0.06% 2.47+0.12°
Nymph 3 duration (days) 1.48+0.06? 2.31+0.13°
Nymph 4 duration (days) 1.33 £0.062 2.33+0.19°
Female adult longevity (days) 13.01 +0.35? 4.25 +0.6°
Preadult duration (days) 5.65+0.122 8.42+0.34°
Fecundity (eggs/female) 25. 08+0.73% 3. 33+0.99°
Total longevity (days) 17.89+0.462 4.74+0.46°
Oviposition period (days) 9.64+0.242 2.78+0.43°
TPOP (days) 5.65 +0.12° 9.89 +0.35°
APOP (day) 0.00+0.00? 1.67+0.29°

*Different letters in each row indicate a significant difference between treatments (Paired bootstrap test, P<0.05).
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Figure 1. Age-specific survival curve (Sy) of the first generation of cabbage aphid, Brevicoryne

brassicae produced by individuals treated with LCys of chlorfluazuron in comparison to control
treatment



= T -
Yv VFeY Jle oY e)u‘\w.u?‘@\;owoutw
20 20
[ Control LC25-Chlorfluazuron

—o— N1

—— N2

—— N3 151
. —— N4
= —— Female
2
>
g
5 N 10 1
s N
@ N\
2 AN

N
N
N
N
.
TN
& SN\
10 15 20 25 30 20 25 30
Age (days) Age (days)

Sl 313151 ol Brevicoryne brassicae oIS o se i sl Jo (B) (ks alm jom o (S5 40 il gomia =Y JSCa
ML&JL‘..‘::bMWJJQj))JTﬁ){ﬁaTLCZSMbQM

Figure 2. Age-stage life expectancy (ey) of the first generation of cabbage aphid, Brevicoryne
brassicae produced by individuals treated with LCys of chlorfluazuron in comparison to control
treatment
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Figure 3. Age-stage reproduction value curve (vy) of the first generation of cabbage aphid,
Brevicoryne brassicae produced by individuals treated with LCas of chlorfluazuron in comparison to
control treatment
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Figure 4. Age-specific survival (lx), age-stage specific fertility (my) and age-specific fertility (Ixm)
curves of the first generation of cabbage aphid, Brevicoryne brassicae produced by individuals treated
with LCys of chlorfluazuron in comparison to control treatment
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Figure 5. Projection of population growth potential and stage structure of Brevicoryne brassicae
treated with LCys of chlorfluazuron in comparison to control treatment during 60 days
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Figure 6. Population projection of Brevicoryne brassicae (total stage) treated with LCys of
chlorfluazuron in comparison to control treatment during 60 days
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Table 4. Population growth parameters (mean + SE) of the first generation produced by Brevicoryne
brassicae treated with LCosdose of chlorfluazuron in comparison to control treatment

Population parameters

Intrinsic rate of increase (r) (day?)

Finite rate of population increase (1) (day™?)
Net reproductive rate (Ro) (offspring)
Gross reproductive rate (GRR) (offspring)
Mean generation time (T) (days)

Treatments
Control LCas
0.36+0.009? -0.05+0.03b
1.44 +£0.012 0.95 +0.03°
23.65 £0.922 0.54 +0.21°
29. 49+1.518 7.33+1.93°
8.57 +£0.182 12.01+0.41°

*Different letters in each row indicate a significant difference between treatments (Paired bootstrap test, P<0.05).

53 e IS o sm i 5| 5 el Sl 055557581
23 0353358057 oISy slas 0 e s s
dops PIN s W g 5a (Bl 3l g S35 )0 50
Gt ol .(Nasiri et al., 2015) sls olas oWk
FSorim b (IS e bl U281 S
) 3T 55 87 5l 015 oo pl 2l 5352 05,5575 )8
Lol laesja Ll 5o il ()l el s 8 sleiy
.3 g
AS ST &S sl Ol el iask (O B
o) S S 35 sy sl L 56 05,5576 I8

Chle ol allae ys Saus ml bl

B Dl el 09,5557 JST 2570 ki ol g 0 O FNPY
or 0> W Ll (ST e g d Comarr 505
Plutella oIS iy Conaer DUl 2 05555750818 St
S s gl 25T i oI LCoo ,luie Xylostella L.
Cewdas pligg VA 5 VVAY 5 5a r.lf,u NS ;CFR
b opl lis (Sonoda and Tsumuki, 2005) 4T
Ol g oIS cwldl Sy 0 pcd sla )Y 457 das oo 0L

jf‘]g BE cuifafb O’i‘ ol CJ 9 L;LA‘ Coda



0553578 IS 2870 st b agarlsn 53 (oIS ga 50 dd g § Gloinl 3 DL 5 (o) S

30V eI S fa (1) Soma 1530 515 & 5 5l
WY e Ro) Jadd 5 el 55 55 5 0 /NY
s 53 el Cawsa osle o (l5la 0,0 F/YA 5 1/44
(Mahmoodi et al., 2020) o/, Kaa 5 (65 goms ¢ o3
bl plial  2SEST aw I LCa slachle 50
b Comer by Glaaminl 3 59, TLC 5 5355
ssba AS ST aw o Lisls 13 ey 0550 1) oIS (a5
Serer iy g g Slaamial popled (ol e 5 ik
Jueld 5 o2l &5 ol e dgb il SOT Gl
ORI lae &5 dr) Comer (151 S5 £ 5 (Ro)
I3 b s 1y (M) Jos oS8 ok e 5 (2) Coma
CM,L;,};FU\ A 0593 sb (i on Lol
soopp 23S My SR el 4 Sl £ 5k Sl 0093 JS
w8 plasl gl he sy Sl o3k oltas Sl has b
L;uu;faT;Q;ﬁJ@muoer@yus,,
losls il ok 51 i Ay 0593 sb eslinal 3 5
;) eslizul L B. brassicae Esh ) S ep93 d b als
14 IF il 5 eSS AS e 28 T
(rimpan 30l 03 S 2SS g 54 05 o s s
Sl LaS a s 350 (IS g0 id (S b
oT b8 S mle o) (ROMasi et al., 2021)
5 0Ll iy 65, 05T IS 25T 0sT &5
Col iy g5 JaS5 eaSe SBT I (gl
S T eiis 5 ol 31 b5, . (Hashizum, 1988)
Spodoptera bk 5 Jwdds » 055957568
e 5 by Jolie plad 53 1) 0 ke O 0 ditura
Perveen, ) sls Lzals” 1, Jb 513l w'if(éu' 5 &b
5 058575 IS Dg g0 skl K sla 2S5 2 (2000
Y e 1, Saus i Coga 0558
e dsb (pzes azils Helicoverpa armigera
scble S Cos e pis 5 ag,Y 055 5 gs)‘f(év'
Bl AT 6)ls sme Hsba a2 e ] 0SS
5 as s i s (Khorshidi et al., 2019)
S e ke oS Wisls olis (Pooye et al., 2019) ol ,\Ses

Jooy 0395 Comaz SR doys #0 L 0,575k

Jsb Sl 4l oIS a5 428 Comazr Ay Glaazminl 3 5
chle 5 (Jll slaad 50,5 0555 dsb 5 ok e
ma S My el dald 4 Ced g5la e ) sba LCos
5 Sb oy Gl Lo g ok Gty gl i ) 5b
ol (Taheri Sarhozaki and Safavi, 2014) (s i
oo 5> Bobrassicae J slaas jes dob &5 o
4 bl S 5 pluS sl (sl 1S i LCos chle
L Crocble 5 e 53 559,800 5\ VP S 5
Wals b ool gre Ssli 4S5 S, VV/EO 5 VYO
Heidary etal., ) o, 5 o e azals (G5, 14/F0)
by el ediS 5 laclale o7 Wals ol (2020
- = 5 sba Thymus daenensis Celak. lul J susS
Dshe Bl bad 0k 5 me dsb (RS el )l
SUs B sbOswY g b s db sbad e Jsb
55 ook s s O S VIYY o e eilul JguS
&S AT Cawss o3le Al i o il 0,5 VAT 51Y/40
Slazial 3 5l osliznl b .izils dals b (g )ls sxe st
-7 5t ol o T sGRR A0 Ro wsle S5 Jsut
s 0338 308 1y ST (ga) p abesd sla S
3 S e 15 Gl Ol $31S 00 sla
Sl 0iS 5 DS b5 Sl e slaanial b
Stark and Wennergren, 1995; Banks and Stark, )

1998; Kammenga and Laskowski, 2000; Stark
S5 5 Ol Sl rass s (@nd Banks, 2003

S el st S5y 5 N dals 53 (1) Carex il 58
8L z2alS LCos clale 55 0T e (gyls sme ) sbas
4 dals s oy VPP ST Came il alze &
oA F L8 pals ediS 5 Chle s 5, /A0
Cewdts 35 8 6l5l a0y YH/90 dali 53 (Ro) feeld 5
OLSes 5 (6 S Lo g5 okeT ozt il aoliie oS T
okl plowil G Sl (Lashkari et al., 2007)
(Lashkari et al., 2007) ol,Kea 5 & Luy
s (S5 Jyder slaaial 3 55 (5ol ae SEalS
Gl iSesT 5l LCap chle b cow oS

2l Ol Aali b oawslie 53 cpbg e g 9 Ll slSTo!



An|

VEY Jle oY oyles VY e ¢ Al BT Sl

Aas o Ol baand alas 1o tSe SBT ade (6 550 J 28
Ol ao 5 b S0 i ol dy o 4 ¢l ol
S ble 55 g oISy S (6l ) paS DL L
@;\.@\W}S&Gr&@y@dﬁ-{)“mﬁj
ol 3 g ealil g 3 ARELST s Al ol
53 b T il (oIS o sn 2d Comaz ade SCST

Lo )5 PY/AY 5 Agonoscena pistaciae aiw  Jsess
OTA:LG J}é JJL; djf GCJT u.g_‘ LX) C,.:w J'&.&Lf
s wd ade 05,55T 15 (Glas e 5,8 L2l
3T ol Came Acyrthosiphon pisum Harris S
(Karimzadeh et al., 2020) sl> jalS do)s ¥ G 1,
630 0335158 )8 bl [2STe e SIS G ] 5
DS T plaS s jasie 5 s b5, B. brassicae

sm3 ool F ST o 0T 2 5 WIS e g i 513

References

Acheampong, S. and Stark, J. D. 2004. Effects of the agricultural adjuvant Sylgard 309 and the
insecticide pymetrozine on demographic parameters of the aphid parasitoid, Diaeretiella rapae.
Sylgard Biological Control 31: 133-137.

Bank, J. E. and Stark, J. D. 1998. What is ecotoxicology? An adhoc grap bag or an interdisciplinary
science? Intergrative Biology 5: 195-204.

Blackman, R. L. and Eastop, V. F. 1984. Aphids on the World Crops, An Identification Guide. John
Wiley and Sons, New York. pp. 466.

Blackman R. L. and Eastop V. F. 2006. Aphids on Worlds’ Herbaceous Plants and Shrubs (Volume 1
host lists and Keys). John Wiley and Sons. London. 1456pp.

Borgorni, P. and Vendramin, J. 2005. Sublethal effect of aqueous extract of Trichilia sp. on
Spodoptera frugiperda (J. E. Smith) (Lepidoptera: Noctuidae) development in maize. Neotropical
Entomology 34: 311-317.

Chen, N. C. 1990. Pesticide bioassay technology. Beijing: Beijing Agricultural University Press 95-
100.

Chi, H. 2019. TWOSEX-MSChart: a computer program for the age stage, two-sex life table analysis.
available at: http://140. 120.197.173/ Ecology/ Download/ TWOSEX-MSChart.

Desneuxe, N., Decourtye, A. and Delpuech, J. M. 2007. The sublethal effects of pesticides on
beneficial arthropods. Annual Review of Entomology 52: 81-106.

Fenoll, J., Ruiz, E., Hellin, P., Lacasa, A. and Flores, P. 2009. Dissipation rates of insecticides and
fungicides in peppers grown in greenhouse and under cold storage conditions. Food Chemistry 113:
727-732.

Furk, C. and Hines, C. M. 1993. Aspects of insecticide resistance in the melon and cotton aphid, Aphis
gossypii (Hemiptera: Aphididae). Annals of Applied Biology 123: 9-17.

Hashizume, B. 1988. Atabron® 5E, a new IGR insecticide (chlorfluazuron). Japan Pesticide
Information 58: 32-34.

Heidary, M., Jafari, Sh., Karimzadeh, J., Negahban, M. and Shakarami, J. 2020. The effects of
pure and nanocapsulated formulations of Thymus daenensis Celak. (Lamiaceae) essential oil on life-
table parameters of cabbage aphid (Brevicoryne brassicae L.) (Hem: Aphididae). Plant Pest
Research 10 (2): 15-32. (In Farsi)

Horowitz, A. R., Ellsworth, P. C. and Ishaaya, 1. 2009. Biorational pest control: an overview. In: I.
Ishaaya, AR. Horowitz, editors. Biorational control of arthropod pest: application and resistance
management. Heidelberg, Springer, pp. 1-20.

Hughes, R. D. 1963. Population dynamics of the cabbage aphid, Brevicoryne brassicae (L.). The
Journal of Animal Ecology 393-424.

Ishaaya, I., Kontsedalov, S. and Horowitz, A. R. 2005. Biorational insecticide: mechanism and ceoss-
resistance. Archives of Insect Biochemistry and Physiology 58: 192-199.

Ishaaya, 1., Navon, A. and Gurevitz, E. 1986. Comparative toxicity of chlorfluazuron (1K1-7899) and
cypermethrin to Spodoptera littoralis, Lobesia botrana and Drosophila melanogaster. Crop
Protection 5 (6): 385-388.



032551 ,IS 2870 st b gl po 3 @IST oa g0 did ) (Slasmin 3 O 5 (o) vy

Kammenga, J. and Laskowski, R. 2000. Demography in ecotoxicology. John Wiley and Sons,
Chichester, UK. pp. 298.

Karimzadeh, R., Kazemi, F. and Hejazi, M. J. 2020. Compatibility of Beauveria bassiana (Balsamo)
with some biorational insecticides, and their effects on four species of pests and natural enemies in
alfalfa fields. Iranian Journal of Plant Protection Science 50 (2): 235-247. (In Farsi)

Khorshidi, M., Abad, R. F. P., Saber, M. and Zibaee, A. 2019. Effects of hexaflumuron, lufenuron
and chlorfluazuron on certain biological and physiological parameters of Helicoverpa armigera
(Hubner) (Lepidoptera: Noctuidae). Biocatalysis and Agricultural Biotechnology 21: 101270.

Lashkari, M. R., Sahragard, A. and Ghadamyari, M. 2007. Sublethal effects of imidacloprid and
pymetrozine on population growth parameters of cabbage aphid, Brevicoryne brassicae on rapeseed,
Brussica napus L. Insect Science 14: 207-212.

Mahmoodi, L., Mehrkhou, F., Guz, N., Forozan, M. and Atlihan, N. 2020. Sublethal effects of three
insecticides on fitness parameters and population projection of Brevicoryne brassicae (Hemiptera:
Aphididae). Jornal of Economic Entomology 113 (6): 2713-2722.

Nasiri, R., Karimzadeh, J. and Jalalizand, A. R. 2015. Comparison of the several biological,
hormonal and chemical insecticides on Diamond Back Moth (DBM). AU Entomological Research
Journal 7 (1): 51-59. (In Farsi)

Omirou, M., Vryzas, Z., Papadopoulou-Mourkidou, E. and Economou, A. 2009. Dissipation rates
of iprodione and thiacloprid during tomato production in greenhouse. Food Chemistry 116: 499-
504.

Perveen, F. 2000. Sublethal effects of chlorfluazuron on reproductivity and viability of Spodoptera
litura (F.) (Lep., Noctuidae). Journal of Applied Entomology 124: 223-231.

Pooye, E., Sheibani, Z. and Hasani, M. R. 2019. Effect of different insecticides on eggs and nymphs
of Agonoscena pistaciae (Hemiptera: Aphalaridae) under field conditions. Journal of Applied
Research in Plant Protection 8 (1): 19-31. (In Farsi)

Rahmani, S. and Bandani, A. R. 2013. Sublethal concentrations of thiamethoxam adversely affect life
table parameters of the aphid predator, Hippodamia variegate (Goeze) (Coleoptera: Coccinellidae).
Crop Protectection 54: 168-175.

Romasi, F., Vahedi, H., Moeeni Naghadeh, M. and Mahmoudvand, M. 2021. The effects of
botanical insecticides palizin® and tondexir® on cabbage aphid, Brevicoryne brassicae L. under
laboratory conditions. Plant Protection 43 (4): 71-89.

Saldo, S. and Szpyrka, E. 2009. Ecotoxicological view of protection of apple orchards against insect
pests in Poland. Pestycydy/Pesticides (1-4): 15:26.

Sanil, D. and Shetty, N. J. 2012. The effect of sublethal exposure to temephos and propoxur on
reproductive fitness and its influence on circadian rhythms of pupation and adult emergence in
Anopheles stephensi Liston-amalaria vector. Parasitology Research 111: 423-432.

Sohrabi, F., Shishehbor, P., Saber, M. and Mosaddegh, M. S. 2014. Effects of buprofezin and
imidacloprid on the functional response of Eretmocerus mundus Mercet. Plant Protection Science
50: 145-150.

Sonoda, S. and Tsumuki, H. 2005. Studies on glutathione S-transferase gene involved in
chlorfluazuron resistance of the diamondback moth, Plutella xylostella L. (Lepidoptera:
Yponomeutidae). Pesticide Biochemistry and Physiology 82: 94-101.

Stark, J. D. and Rangus, T. M. 1994. Lethal and Sublethal effects of the neem insecticide formulation,
‘Margosan-O’, on the pea aphid. Pesticide Science 41: 155-160.

Stark, J. D. and Wennergren, U. 1995. Can population effects of pesticides be predicted from
demographic toxicological studies? Journal of Economic Entomology 88: 1089-1096.

Stark, J. D. and Banks, E. 2003. Population level effects of pesticides and other toxicants on
arthropods. Annual Review of Entomology 48: 505-519.

Tadeo, L. 2008. Analysis of pesticides in food and environmental samples. CRC Press Taylor and
Francis Group an Informa Business, pp. 382.

Taheri-Sarhozaki, M. and Safavi, S. A. 2014. Sublethal effects of tiametoxam on life table parameters
of the cabbage aphid, Brevicoryne brassicae (L.) (Hemiptera: Aphididae) under laboratory
conditions. Archives of Phytopathology and Plant Protection 47: 508-515.



i VEY Jle oY oyles VY e ¢ Al BT Sl

Vattikonda, S. R. and Sangam, S. R. 2017. Effect of forskolin on the growth and differentiation of the

ovary of Papilio demoleus L. (Lepidoptera: Papilionidae). International Research Journal of
Environmental Sciences 6: 13-17.

Vojoudi, S. and Saber, M. 2013. Lethal and sublethal effects of thiacloprid on survival, growth and

reproduction of Helicoverpa armigera (Lepidoptera: Noctuidae). Archives of Phytopathology and
Plant Protection 46: 1769-1774.



055531 S 2570 pim b agrlgo 55 oIS go 50 ad (s § ladeinl OLKes 5 s vf

pest Reg,
o S,
& oy,

Plant Pest Research
2022- 12 (2): 21-34

Research paper
Biological parameters of the cabbage aphid, Brevicoryne brassicae,
encountering the sublethal concentration (LCzs) of chlorfluazuron

H. Rajabi?, S. A. Safavit"and M. Fourouzan?
1. Department of Plant Protection, Faculty of Agriculture, Urmia University, Urmia, Iran, 2.
Agricultural and natural resources research center of west Azarbaijan, AREEO, Urmia, Iran

(Received: May 20, 2022- Accepted: July 27, 2022)

Abstract

Brevicoryne brassicae (L.) is one of the important and economic pests of Cole crops in Iran. One of
the main methods to protect plants against aphids is using chemical pesticides. In this study, the sublethal
effects of Chlorfluazuron was evaluated on the population growth parameters of cabbage aphid under
greenhouse condition. The method used in the experiments was insecticide spraying on the leaves
containing aphids. LCys (105.60 ppm) concentration was used to investigate the sublethal effect of
insecticides on aphid. The results showed that lifespan/longevity and fertility of the treated adult aphids
were significantly affected by the sublethal concentration. Total longevity reduced from 12.78 days in
control treatment to 8.14 days in sublethal concentration. The results of present study indicated that
sublethal concentration also affected progeny of treated adult aphids. Accordingly, the sublethal
concentration of the studied insecticide decreased the values of the intrinsic rate of increase (r) compared
to the control treatment. Other population growth parameters such as net reproductive rate (Ro), finite
rate of increase (1) and gross reproductive rate (GRR) were also significantly lower than the control.
Decreasing the growth rate in sublethal treatment increased mean generation time (T). Based on research
findings, Chlorfluazuron can be suitable for use in the management of the cabbage aphid, other than the
recommended pest (diamondback moth).

Key words: Cabbage aphid, Chlorfluazuron, Intrinsic rate of increase, Sublethal effects
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