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Table 1- Summary of the ANOVA (Mean squares) for the effect of applied pesticides on the survival, mean of daily oviposition
and egg hatching percent of the female C. montrouzieri in three different exposure methods

Source of Survival percent Mean of daily oviposition Egg hatching percent
variation df  After After at After After After ar After After After
24h 48h 24h 48h 72h 24h 48h 72h
Topical
Treatment 9 1527 12.45™ 9 273.8" 186.97° 1832 9 548177  1389.3" 1351.8™
Error 40 27 6.67 434 9.1 8.25 7.80 434 68.9 54.5 56.6
% Cv 5.48 2.60 20.6 18.97 18.6 11.45 8.80 9.02
Treatment 9 18.67" - 9 40737 27037  2853" 9 348487 139.157  1600.9”
Error 40 9 - 473 15.84 6.72 7.68 473 101.25 73.17 64.31
% Cv 3.03 - 30.34 21.56 21 13.1 10.41 9.70
Treated prey ’ ) ) ) ) ) )
Treatment 9 9.11™ - 9 40177 1564™ 178.17 9 1784.8™ 218147 20712
Error 40 5 - 481 9.15 9.63 9.95 481 85.84 62.61 74.67
% Cv 2.25 - 25.3 21.2 21.1 11.24 10.16 11

ns, **: non-significant and significant at %1 level of probability, respectively
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Table 2- Comparison of mean survival and fecundity of the females C. montrouzieri after their topical contact with different

doses of applied pesticides

Treatments Survival percent Mean of daily oviposition Egg hatching percent
After After After After After After After After After
24h 48h 72h 24h 48h 72h 24h 48h 72h
Chlorpyrifos 500 ppm-+oil 96.0™ 100° 100* 16.2° 17.1° 16.9° 68.2¢  81.8% 81.4°
Chlorpyrifos 1000 ppm+oil ~ 94.0™ 100* 100°* 11.7¢ 15.1° 16.6™ 65.8¢ 79.7¢ 82.9%
Chlorpyrifos 2000 ppm+oil ~ 90.0  97.8® 100° 10.9¢ 13.6% 12.7¢ 64.1  73.3° 72.6
Abamectin 50 ppm 100 100 100° 17.0° 17.0° 16.9* 79.4° 87.0° 85.7°
Abamectin 100 ppm 100 100° 100 15.5° 16.8" 15.7° 78.4° 84.8" 84.8"
Abamectin 200 ppm+oil 100 100* 100 14.1¢ 13.8¢ 12.9% 77.6° 83.0° 83.3%
Chl.500+ Aba.50 ppm-+oil 94.0™ 100° 100* 16.1° 13.4%4 13.5% 70.7¢ 86.3° 82.8"
Chl.1000+Aba.100 ppm+oil ~ 90.0™ 100° 100° 13.2¢ 13.7¢ 14.0° 60.4° 82.5% 80.8°
Chl'zoq(”Aba' 200 84.0° 95.3 100°* 11.44 12.3¢ 12.0¢ 57.9¢ 80.8%¢ 80.4¢
ppm-+oil
Control 100° 100° 100° 18.1° 17.9° 17.6° 95.0° 95.0° 95.0°

* Means within columns followed by the same letter are not significantly different (P<0.05, LSD test)

S5 &35 5Rils  rd 30 olod 5L

o3le GlacS 530S a9 wlad 31 g Sl VY 5 FA LYY a8 5l OLES (V Jgds) Laesls bl 4 s zb

ol g Sl e M);&idl&b-lc]a.ﬂ); uofé)\ifrﬁ W35y SOl e Ml cciliis gla b L
J_AL;\)'\A{V}JJJ&\/\/\)LQJ\JS/V}J JZ’<‘L3‘ Do orled Sl e el YUY J 0 Lmu,:ii:a dsltn @L:n
bu]d%‘u"wl&)lbw eS| r\o.”vk;”va' wﬁ»b])%béwo.&w J.aLJ:)LQ.:J); (J'}))J osle 3‘,\5

0 Gy o edle J}ﬂéljlgrﬁ;,\p%/‘\) é)\.lfvsd Sl O.US(.SUQJ G 3 35 Hls pme s slasles

VYA



OFV=TF) AFAY L oY ol O d ol i Sl paass asllad

oA AS 5 el Vi s Rl Lol b 0T Bl oS ks Gl g Yot sk LIS e
g s e SO glils Sos glasless b ol sl pmn pl g Yoo eSallHY e

slass 5o Gy s el 53 8 lil w055 5us YV/A) d)\.:\;v.ﬁd wﬁ@@jﬁ}gwwjlmp;jﬁ)ﬂ
Ll b bl g Jls gms ol O st pL IS sl g V0r 500 Sl L O bt oS s salie dals
o (G, 5 o3l JJ_éJ.:a‘_;b'lgr:'J;.Lo\Y/\‘) L;)Ufrp'd u:'<"l?‘ RS Jilae 53 Zudls s pme DL s
Cplamm Y sk IS laslas L 0T GBS Sl e pl g g Yor SalY e sk LIS e
O s (slasles b Ll s Sl oma pl g 00 uSalT 4000 s LIS 5 Ve Sl ) e s L IS
Y Jsas) coils Dl e

Sles 53 Gy sz ool 3,5 1 sl 4 o3 500 W/IP) (108055 Kl 5t o pwled 3l e 5 385 03
5335 s g ol g0 00 ST sl g Vrrr 500 i LIS slasles L OT OM] 4SS sdalie Aals
Q,::KALJH“H oo pl IS s 4 Gy s b ;}ﬁé\jlqvﬁm&\‘i’) Lg)ljfr;'d Sl wﬁvSLJJLEA
S el T Sl Yo sl IS Ll L aS il G el o Y
s g K3 (slaslass L 0T GVt Ll et s e OVl ol g 2 O SO0

Lost G & Aoys p pd e oled 6

SLAS 350 2dS b ge kel 5l ey el VY 5 FAYE S sl 0L () ) Laosls bl 4y il
SN o3 G i s 3 WO s 5 0 423138 (slaesis g 5 Ao ys «ialesl 3550 sl il L osle
Asls Gl sae

O] 4SS salie dald Jle 53 (o3 40) Wi fo 8 Aoys S0k 5t e ole 3 gy Il 55 50
e (U3 OV/A) L s o s dm s S0l o 508 e 3 w3 Sl ime 505 slasless (poles L O
Vor oSl 4V e sk pL IS (slasles b OF OMtl oS ol las pl g g Yoo el Yoo gl IS
(Y o) ol Jls e DMt s (slaslas b bl a3 g ls imn plgr Yoo s nb S 56l o

sdalils dali jlad 5o (Lo A0) Lapss & 18 Aoy Sls op St g ele SISSN TSN TR STPIE
335 35 o=l 53 Lagss G doss S0k 508 < Mlie 3 g lsime S0 lales eles L OT BBl 5 s
shls s glasles oled L5 il Gl pl g o Yoot s LS Sles o (Ao VY8 5 VIY s 5 )

(Y J}.l}-) Sy )‘JL;\:.A el |

Slodiy Aoy b 2SSl skibe b L5
ol (SLacS 3528 3,8 513 51 Ly ladias 1 pMS e 53 oS Lsls 0L (1 Jsir) baesls bty 43 b
533 e el VY e S 15 00 ol ime (K8 a0 el Sleels desys s iSEST e bilel 5 me )
Ot a5 s salie oSGl sds b IS S8 an slags 53 (A3 48) Slesdis do s o F0S (Sl 3 o e

ubj_xﬂjbj\w_;r)_wjrj.\dujj)): (Y’ JJJ\_?')J)_.))\)J:\RALJ.;)){J:AJ&;JA JEUASLAJW@L:LAQT

e



e G0l 5 Sleeds o Sl 5 e ol IS la 25 BT L3610l Ken 5 o silaae

)\}dﬁ.ﬂ&):LA)W&LJ)JQS)’)M@LMJJ)&LAM)) cﬁﬂjgffj\d})j»@aﬁc,\.ﬁm Ojv\)&djtgj\).;
M W55 &30, Kk p iS5 el ekibe Sb ,sb

BE oslo LSLASJJ.,L&JS w"sﬁ)‘]@)\ o rj.w G Jﬁ\ 6@)’}) BE ;(\ J}.l}-) laoals w‘.L.’.)U 4{.)>=7 @L’& g)”'L"J‘J"
C».GL..»: Y¥ .J_’.!)‘JL;'&A .L.p).) & dl.o.“&-\ C]ﬁ.w)) Lhu] ‘-;)US/V?U 44'\)'}) Jli'l':" U’f \Jw&-\ (s a.ULo.;.;L. u.ajsu
dals Sl s (osle 53 a ) 4y o5 3o YWY (18 0 wlis) Kl o 5t (85013 om0 U3 Sl e
AN S 55 Ll Sl PAeS I med 53 55l e s lasles eled L OT Cdil a5 s stalie
AL IS Sl b OT ol oS itls Gl pl g Tt s IS e w0 (e 3 a sl o s
) csls (ol pme Ol s lasles L Ll o5 Sls ne Pl Ot s )0

WIP 5 W/ s jam) @S o5 il sy nSles 0 5 b« S 1A G2me 03 5l g o 5 032 S5 03
00 Sl bl 4 s slajlegs b Ol bl a5 s S edalie dals jles 3 (osle 33 58 sll a4 o5 3o
(o3bo 53 a3l & 055 348 V0 /) (IS0 &il35 Kl 508 03 355 03 35 I3 ine o S35 03 flns
Vor oSl Ve sk U IS slasles Ly oS il el pl g g Yoo oSGl Y e e i LIS Sl 4
SIS e Sl Sl RS e 335 03 (B (ls e DM ol o o Trr sk pL IS s el o o
sbsles &WLQTdMlﬁwbé@rl&&V“ w,@ﬂg,ls)uﬁsg(uusgﬁ‘_;\jl«mx_u&h/v)

By sl e ﬁ;

LS g Aoys LSSl akibe 3L S0
osle (S 350248 38 13 51 ey oy B Ul Slasss 53 oS L3l 0L (1 Jsir) Waasls byl 5 b
Lo G Jlel o 53 OT o g5 0 423118 (sl g 5 Ao ys (o M (o IS 3T sliladly (5 me 3
(SO o e 53 3 e o L5 gl ey, 534S Lsls Ol (7 J),\z)uwﬁgwuﬁ@u YR NP
B3 lasles oalad L LT bt a8 A odalie dals Jle 53 (A3 40) Lagssl o, do s S0l (0 5t
i (Ao )3 VOID 5 VI SO/ (o 5a) S ol 03 oS i do sz 580l 508 blie 3 30l gme

Ve



OFV=TF) AFAY L oY ol O d ol i Sl paass asllad

AJJLG‘;L U"f"" BL) Lﬁu" g;'j)f )|)5 J‘ o C. montrouzieri o3\ ‘.;LMSJ}.A.;.&S ‘.;)J)L.o K L;)Lu.\a) u.;.fa‘?a 4...&\.3-9 -v d}v\’
oslizul 3, 40 sla i Sl Cilzses glajs

Table 3- Comparison of mean survival and fecundity of the females C. montrouzieri after their residual exposure to different
doses of applied pesticides

Treatments Survival percent Mean of daily oviposition Egg hatching percent

After After After After After After After After After

24h 48h 72h 24h 48h 72h 24h 48h 72h
Chlorpyrifos 500 ppm-+oil 100°* 100° 100° 10.4% 13.2 12.6% 68.9° 81.9°  81.7%
Chlorpyrifos 1000 ppm-+oil 100* 100° 100° 10.3% 11.8¢ 11.4¢ 69.3 78.0°  79.1¢
Chlorpyrifos 2000 ppm-+oil 100°* 100" 100" 9.10° 11.3% 10.2¢ 65.9 77.3¢  755¢
Abamectin 50 ppm 100 100° 100° 16.2° 15.9° 16.6" 81.9° 869"  88.1°
Abamectin 100 ppm 100 100° 100° 15.1% 15.0° 14.9° 80.1™ 81.5° 843"
Abamectin 200 ppm-+oil 100* 100° 100° 13.3° 13.4° 13.0° 79.4% 81.3¢  83.1°
Chl.500+ Aba.50 ppm-+oil 96.0° 100° 100° 14.3° 12.24 12.2¢ 78.8™ 82.2¢  82.3%
Chl.1000+Aba.100 ppm+oil  96.0° 100° 100° 12.9° 11.3% 11.6° 77.6° 794 81.2
Chl.2000+Aba. 200 ppm+oil ~ 96.0° 100° 100° 11.2¢ 10.4° 11.6° 74.3¢ 78.0°  76.3%
Control 100 100 100 18.1° 17.9* 17.6" 95.0° 95.0°  95.0°

* Means within columns followed by the same letter are not significantly different (P<0.05, LSD test).
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Table 4- Comparison of mean survival and fecundity of the females C. montrouzieri after their feeding on sprayed preys (P.citri)
with different doses of applied pesticides

Treatments Survival percent Mean of daily oviposition Egg hatching percent
After After After After After After After After After
24h 48h 72h 24h 48h 72h 24h 48h 72h
Chlorpyrifos 500 ppm-+oil 100 100° 100° 12.4° 14.5¢ 11.8™ 80.2° 77.6"  76.4°
Chlorpyrifos 1000 ppm-+oil 100°* 100* 100* 11.8% 14.2°¢ 14.6 79.6% 742°  76.1°
Chlorpyrifos 2000 ppm-+oil og™ 100* 100* 10.6 12.9¢ 12.9¢ 78.7°¢ 70.5¢ 71.0¢
Abamectin 50 ppm 100 100° 100° 13.8° 13.3° 17.1* 87.2° 79.9°  81.0°
b

Abamectin 100 ppm 100° 100 100 13.1% 16.1° 16.8® 87.0° 788 803
Abamectin 200 ppm-+oil 100° 100° 100° 13.0" 15.1% 15.9 85.5° 78.0  79.4"™
Chl.500+ Aba.50 ppm-+oil 100°* 100* 100* 9.60% 14.2°¢ 14.4% 77.1%¢ 76.1° 76.3¢
Chl.1000+Aba.100 ppm-+oil 100" 100" 100" 9.10%¢ 12.8¢ 13.3¢ 77.8% 75.8¢  75.9°
Chl.2000+Aba. 200 ppm-+oil 96" 100° 100° 8.20° 12.2¢ 12.2¢ 76.4° 72.8¢  74.3%
Control 100° 100° 100° 18.1° 17.9* 17.6° 95.0° 95.0° 95.0°

* Means within columns followed by the same letter are not significantly different (P<0.05, LSD test)
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Abstract

Cryptolaemus montrouzieri Mulsant is the most important predator of the mealybugs in citrus
orchards of northern Iran. In this study, the lethal and sublethal effects of different doses of
chlorpyrifos+oil, abamectin, and chlorpyrifos+abamectin+oil on the adult ladybeetles were
investigated under laboratory conditions. Each pesticide was applied at 25, 50 and 100%
recommended field application rates (i.e. chlorpyrifos at 500, 1000 and 2000 ppm and abamectin at
50, 100 and 200 ppm concentrations) with 1% oil on 7-day old female ladybirds through three
exposure methods, including topical direct contact, residual contact and feeding on sprayed preys.
24, 48, and 72 hours after treatment the parameters such as survival rate, mean of daily oviposition,
and hatching percent of the eggs were measured. The results showed that chlorpyrifos+abamectin+
oil affected the survival rates through all three exposure methods, whereas chlorpyrifos effect on
the survival rate was only observed in topical contact, and abamectin had no adverse effect on the
adult survival. Among all treatments, chlorpyrifos 2000+abamectin 200 ppm had the highest
adverse effect on female ladybird survival (with 16 percent mortality). In contrast to survival rate,
mean daily oviposition, and egg hatching percent were significantly reduced in all three treatments
and exposure methods, and this reduction continued until 72 hours after exposure. The lowest mean
of daily oviposition (8.2 eggs per female) was observed 24 hours after feeding on preys treated with
chlorpyrifos 2000 ppm+ abamectin 200 ppm-+oil, and the lowest egg hatching rate (57.9 percent)
was recorded 24 hours after topical contact with the same treatment. In conclusion, using field rates
of chlorpyrifos and chlorpyrifos+abamectin with oil adversely affect survival and fecundity of the
ladybird. So, it is necessary to use of pesticide in suitable time and spraying to increase
compatibility between pesticide application and ladybird activity, in citrus orchards.
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