ay AL 15 Y | WERTE C I3 DUV PR S ORI P So S U1 VL B SR S T

ode oligs” dlao
Chilocorus bipustulatus § Cryptolaemus montrouzieri SWES jguids” 9 <SI9 4295 1 eIy

"536 Buge  rgowle o> ¢ (GIrgb Ly sl
Ol 018 eals ol (55,55a8” p e 84Sty (S50l 05 8 )
Ot el gl samb milin 5 (65,518 ke oKails ¥
amirhoseyn.toorani@gmail.com ¢S 5 S G ¢ Gl sb oo ool 151K J st

NZANALER- SR B o (1)ar-ay 407+ 7YV 128L 55 =56

S Chilocorus bipustulatus (L.) « 1433 jlslis &S ;54248 Cryptolaemus montrouzieri Muls. &S saiiS”
oiobe gbesd gla gy dea jl.aib e 01 51 55 Eriococcidae 4 Diaspididae 85l sl L;La&:?& & 5Lajf)l§.$z alox
543y o 3 dame 53 (6305 s b b 5 23ls Jaoea U (6 5V (658 5 48 03 5 itan (sla b 5 51 olitel LSl L
bt (655 Sy gy Pl allas pl 53 el oS Sl DS 5 ol b dlaly 3 4 56 SUT OLAb L sl 550 s
Sy4a CL’ Ll iy ols . éufﬂ s, C. bipustulatus s C. montrouzieri & 5 34isS (6 3,¥ Calizes i 5 JulS
L o 5 5bulay S8 e Sy ot 5 g0 (oS 55uniS LIS Ol i 5 655 Caltie e il .28 81 5 )
05 5 03 a ol i 31w St b YP 51 5 (6ol S (50, (als) OT 5 &Sy g,y o3 V/0 5 ) /0 slacbale
s e ol 53 5 e Sl 1 o (6l me L3930 el el 3 68 5l 0L il b Lk
35 Lo y3 AFIAFEN/YE 5 QYNFEVNY O sady o 54 me S o o 2 (6115 daoy3 V/D ke 505 3 5o 5 575 92T
Olejla oLyl slajlns L 0T duslie b ol y 25 C. bipustulatus 5 C. montrouzieri SlaeS 5 5uiS Jl e 5,Y
33 2 Sl i Sl e ST 55 0SUy s, s /0 5 ) SZBIE S5eS st ys (TOBC) &S5 4 5 8550k Mol
58,6513 (e it ) a5 EST sl S 5o 8 33 55 50 573545 6.8

Sy 89, S, Chilocorus bipustulatus (Cryptolaemus montrouzieri « S . 1 SIS~ (S0 319

&S g Toxoptera aurantii Boyer de Fonscolombe 4ol

alo> ;5 Brevipalpus obovatus Donnadieu ¢ gl> 3 3
Chilocorus .z sasS ;34548 (Murray, 1978) .S
aslgl= 59 Coccinellidae 35| gl 4 G—lazs
(G453 5l ¢S5 iiS” il e Chilocorinae
— ‘_;LAJleg_& 3\ Chilocorus  bipustulatus (L.)
sl Eriococcidae s Diaspididae &1 5l (glacSia, s
L S 15 ST g (sl S 500 dhar 1 oS5 gt
S8 ot ol o3l 3550 605 J A8 5 ST il
Lr(;“ .(Franzmann, 2002; Obrycki and Kring, 1998)
A0S e 1S e ety e &S5 85 L

Cryptolaemus montrouzieri Muls. § K &S5 g8
.Cwl Scymninae 25l gil= ,, § 9 Coccinellidae 251 gl 31
b s TS 5 e S5
DL iaiss 5 035 Wil 5588 (a g 5 ol Sl
Lo AT )l LaeSiind oSS oS35 50 J 557 51
S s o0 Ol gele (sla owy » (Clausen, 1915) 4
Slasds o 05531 Ll g e C. montrouzieri &S gAisS
s Planococcus citri (Risso) «LS e 5 JT5,T ¢Sass
Pseudococcus viburni Signoret ¢ gle 5 JTs,T ¢Sas

LS e el Es asl ol L Ks 4y



e SS90l Sy 9y Wl oy 1 10,0 5 Iyl

Af

L o5 sbasrsb Sl eslizal b S 555 Slo plas!
3 ol g (LacS 552 13 51 (6,8 s 6l ) e
0l ) 903 0 Ol i Slial Lol YF Gy Al gaee
3 odeaT Cmwzas slaosls Jedos 5w o s Sl
3 Sl dmglin 5 SAS Sl53lp 5 3l eslizal Uy i leT

A plowil Sl (glatels iz O go T G b

e g @l

S &Sy by Calises glacbile 30 Ol ja
ol T (V) Uy 53 LS 5 5iiS oo Cadides ol e
M| s y3 0 c)a_wy 4S das e Ol @l:l NGIoN
Gy Dl sl ys Calibes glac ble o (g yls sae
plod 3 s ol g a5 L a)ls 2 s SS 5 adisS g
65 o Ao > o e 6115 Aoy VIO ke ¢ s >
i Elaslas L OT dslie 5 ol bl 20 o0
o 0¥ 15 TOBC) S35 4 s 855kn (Mol s OLe 3L
C. Bipustulatus 5 C. montrouzieri g\asS ;s 0iaS Jsl
J_:njdfj_»‘_;bb;:,f‘j@dgj&éjjwja\/bwb
Sl 5 (S L) aw o3 8 53 Ao ys AF/AY 5AY/NS
Ol o gl SaisS Ao ys o S Eel sy K
o> FAIYA Sluis & C. montrouzieri &S 30iuiS db
o 30Y Gl (S sS doys o i 5 (o s L)
(&S0 o) dm s AVAY ldieas C. bipustulatus Js)
S 0 8 4 Ol g o okl Censay b g L
S35 &t L &y sy Gl slac bl
C. montrouzieri 4 Coeus C. bipustulatus &S 5 5 1isS
Sl atils

Sl &S5 iS55 Olhions Dliiond gL
Jsl o 50N (gl &S 515 Ol C. bipustulatus 514 g3
JEVIPNG SUN IR S PRSPPI I SR L S PN g
9) slacble 5 (S k) a0y, S 53 Aoy AV/YO
Y/ 5 Ao ys FAVO ;a5 65 o Ly o 5 4 o3 +/0
B LS as E 5 (G kL) 55058 55l
JolS Ol i ol N Sols Callee Gdsw ol
L jas Aoy /0 5) VD slacbls (oS 5uuas

LadtS 55t o 5 e Dl o 5 0Ll (sl OT 03
31 K &Sy 8, (Talebi Jahromi, 2007) &l
ol 5538 53 28l o8 slasess ool sla JSKs
PRUPH PRI P P SYRCTPUPTIN PIVIPLY
NN NG G- U g S N UV
(LS 0 B b5, I3 w05 g4y Diaspididae
L acS_ti 5 Aonidiella  orientalis (Newstead)
3 g g 03wl ‘5&\_:.? laaS s Laa s o, 37,7
.(Khalaf & Sokhansanj, 1992; Farid, 1993)

5 anils Lo U 65V () 5le See slaé s
S3m 5 4y e 5l e 53 305 B S
s DS 5 ol S 4 56 QLT 0L Ly sl
.(Beattie and Smith, 1993; Beattie, 1990) &l VS
s gl 53 DS e ST J 287 (sl &Sy e, )
a5 Lo gd oo eslinal Oyl ddlets LS 0 DL
CaT anb Oliaciis Ol siea eSS 58S ol Coonl 4
o=l S0 e Baa U o o cailaie 45 LS
A plnil ) S a5l 555 B )

lb&j)jé'}o
5 Jl s i s, Sy sy S e Gl
5 C. montrouzieri &S 34 iiS 55,¥ Cadides piw
slagy¥ 5 oSS o8 Ol i C. bipustulatus
b Ll b 53 Ol (35 DS e s (5, 0T
Sl GilesT cpl gl aS7 Sl ys . Lud (g 5lula, &)
Laslas 5 L (g5lula, OT (55, oS 55048 b s
53 555 50T, T eSas w s JT 358 (g el 0T (g9,
CS a5 STy by Amils 15 aeS 5 gdidS s
A3 At 5l sl ) At 4 Ole ST SlaST 2SS
sod LS placd gal o yn ¥ 5 OT o ys VA sy
s9dmes & a5 b (ol ds 5 AY QTQ}:‘»U}H}MA?J:
L JolS 6t 5o Ve las o (515 o 03
N3 8 s, e &) o 55V Caliben
A /0 gl ble U oSy 89, b (6 mml s 5 0303

BN C\_?,;\)lj_%-u); (ST) dals 5 Loy 1V /0



a0

Va5 Jl.w c&a_‘ ;b)l.o.w ‘W .\.lé cé&}.’bl.; 2 d;**'} )LQA

TS o5 Ly U .(Berlinger & Izahor, 1979)
)budfjjww‘&gékj(:)%w})yL§Yl{
slacbile o 5L o n 5 OLS 0 ST e dis
358 g bl e (i dle o 53 pl &Sy o,
6‘f(5’ij(53~T)\SJ|WQ}>‘JAJ|)>GJ&’.J‘A§
Jbbqféwml{jh)bﬂchwdﬁf

st L) 5305,8 53 a3 FVYD 550 WV/D L 5SS e
.(Ranjbar and Khoshnam, 2012)4_;:.5ij|} (&7
&= C. bipustulatus &S ;50235 5T, L5 28 5»
il 0 3557 5 o3 FA-FF LU, adlS oSas J a8
o=l 5y 5 s s e ((Popova, 1971)
P. citri « LS o 5 JT5,T S J 287 (gl &S5 guiiS”

:;-w‘au\_:ls_'J}-udﬂb)bg;_éTw P &\f;.;:—y

GLacS jsdiiS |alS Sl i 5 g5, Calbes Jolpe e 565 0 65,5 6T o) Calibus glacbile 3T Ol Y Jsuer
.Chilocorus bipustulatus s Cryptolaemus montrouzieri

Table 1. Effect of different concentrations of Volk oil on the mortality of different larval instars and adults of

Cryptolaemus montrouzieri and Chilocorus bipustulatus ladybirds.

Different Concentrations

Species

Life stages

0.5% 1.0% 1.5% Control (Water)

1 instar larva 58.3+0.8 % 7256 +0212° 92.16+1.11% 17.42+0.88

2% instar larva 5536+0.12%  65.76+0.15%® 78.68+0.17%*  13.95+0.17 "¢
C. montrouzieri 3 instarlarva 5258 +03% 5830+0.8%  8139+1.23%  1237+081"

4% instar larva 41.80 +0.10'¢ 50+0.72 7628 £0.2 % 8.79 +£0.56 '

Adult 43.05+02'° 4829+04"™  7095+1.15%* 9.07+022

1% instar larva 80.43+0.58%  87.17+1.62%° 9683+1.24% 1992+0274

2% instar larva 70.79+£0.64%  76.44+023%° 83.60+132% 1747+0314

C. bipustulatus

3* instar larva
st ¢
4% instar larva

63.36+£0.19 %
57.87+0.76 >
55.03+1.082

69.63 +£0.78 %
5948 +1.09 2
61.17+£0.50%°

78.16 £ 1.07 >
7324 +1.12%
70.90 + 0.42

13.85+0.44 14
13.42+0.67 14
12.37+0.16 4

Adult

i o 0L 1 o 3 0 Jlainl el 3 5l simn OV i b s o
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" The different letter has shown significant difference (0=5%).
" Evaluation categories according to the principles of IOBC/WPRS (% mortality or reduction in beneficial capacity were used); 1: Slightly

Harmful (< 50%), 2: Moderately Harmful (51-75%), 3: Harmful (>75%) (Boller e al., 2005).
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Abstract

Predator ladybird, Cryptolaemus montrouzieri and the armored-scale ladybeetle, Chilocorus bipustulatus
(L.) are important predators of Diaspididae and Eriococcidae families in Iran. Application of mineral oils are
among chemical methods to control mealybugs which are more compatible with the environment and relatively
quickly are destroyed in the environment and the risk of secondary pest resistance in regards with these
compounds is very low. In this study, the effect of Volk 0il® on adult and different larval stages of
C. montrouzieri and C. bipustulatus was evaluated on citrus leaves in orchard conditions. Ladybeetles were
released and then sprayed with Volk oil at the concentrations of 0.5, 1, 1.5 percent and water (control) was
carried out and after 24 hours the number of dead and alive insects were determined.. The results showed that
there were significant differences between the effects of different concentrations on life stages of both ladybirds
at 5% level. The concentration 1.5% had the highest mortality rate, as 92.16+1.11 and 96.83+1.24 percent on the
1* larval stage of C. montrouzieri and C. bipustulatus ladybirds, respectively. Based on the results and compared
with the evaluation criteria of the International Organization for Biological Control (IOBC), mortality rate
caused by 1 and 0.5% concentrations of Volk oil in most age stages for both predators were placed in the second
group of side effect ranking (Moderately Harmful).

Keywords: citrus, Cryptolaemus montrouzieri, Chilocorus bipustulatus, predator, Volk oil




