Y4 WA Jlo S5 o )lods ipiian ol o Si50lS jo s Sl

Andrallus IS g  Jloo 9 G976 89 Ty EI 30 onbdmoy d:fc}é“' - x;’"% eIy
ol& Lo 3T &l 4 »d spinidens (F.)

TGl M 5 Lgim T g ¢ Saglie Bime yar Y 098 ) wgy 9557
Q‘ﬁ‘ M.:n})( M.:Aj)\ o\i.i}b c‘_;j)}l..i.f INLEHN cugij’.v?ol:f a);—\
O O 8 55058 35 5 5T ikt Ol € 5387 S 3olE Dl L o

jafar.mohaghegh@yah00.com ¢S5 s3I s (g plii Gioes iner (OIS J sts

AA/VY/Y :j',:ig'c:)u V(1) Y&—YA ﬂ/\/~ﬂ/~\°:¢,éli)>'c_)l3

ol

o #0503 OseSIndb oY (s Dlge Jalse on age 51 (S Andrallus spinidens (F.) S
6 s aaleiT ey SUT ade sdiias 5 Gl ST Lol en 5K ol 5l oslizal w0l (gl ol 5287 Jlad
£5 35 (St £ 55w Jold) 528 Il g ol 3 ealisal ) g0 ESCST Gh 1 planil S3lai ST £ b
2SI s ey S8 l poler e lres s S35 Gl di iy Sl eslizal L (2S5 ale ¢ 5 K 5 2576
Sl e ¥ (slaeSais (ole YF Sooty o bzl e OT I dald Hles (5l ks ags cas 530 55 oddamo 55 33 Lulul
AT e s N sl Y LY 5 Cods psas it laslas Doy b o A 0313 515 Loy gy st 55 sa byl o5l
a3 YO /0 clos b a&ile3T Loyl 5 55 b yiale3T .03 8 515 oy sl 53 aie OT Lol oa Galleria mellonella
3 boyg g8 e ikl plowl (SGHU Celu A 5 oLy Cola VP (555 0555 5 boyd VD i Susby (ks
G iSe h 4 Lo e cals b awlis 53 (65571515 Hldie p S sls Ol Bl e S a5y, O B Ok
IS F1sln posisl Gla 2SS (gives £ o IS5 3 (387l 55 OT Jlde op ks 5 055Vl 5 052 3b5 ¢ Ji55 0
(TS 09,8) Fosy 53 SuaS Ve L 055Vl 5 O 3bs s b Ga S0 i s aclons IOBC Lo 5 b (E)
A Cale 5 GsToLS Bud) ¥ 53,5 53 TAVOA 5 IAPIAF b O ja I3 50Smis 5 5 SO g0l b S 78
308 sl mls b Spe 3 ity W3S S5 (GaTOLS (WS) Y B3y L3 Sl AVE L s,
35 o do 5 (el Jb a1l s T8 ol a8 s g 5550 slb S0 i

IOBC cla 2557 (gutnos S gl dns s, Andrallus spinidens 8, 5a u ¢ sl &l 311 Sols™ (SWo3lg

-

o0
bodib e SBT b Olads g3y OULS 5 cpl o g 5 e S Oryza sativa L. o,
T Glalims 5106 5 i pole o Ll i 4 a5 pples 93 Zel () OV S el
5 Sl g1l 3 gt sl 05 0T 43 S St il (gadme SOl false byl
Cleb i pole 55 SBT b Oleds osasa 35 5o sacde 5 A Gl il sTOLS
Andrallus w Ols o2l 53 .(Khan et al., 1990) w,ls 5 Shes Sl 5 Olast sbwl Co e dluaens 5 Ll
spinidens (Fabricius) (Hemiptera: Pentatomidae) 15131 G Jolse sl S sl sl Kyh o OT

Sralilap g > b Oladis oy fage 51 (S5 Olsiew
2l ol BT JzS 55 shma B o))
s LS e ol S i s ey

55 o o3lizal b5l 55 olad cla 28 C5T Calzes
OSs o ege S (Majidi & Padashet, 2010)

Q‘j‘ chj”LiS 6‘.&4;‘.&1.»4 rﬁjb &L:c.:& C‘}M JJ{)K


mailto:jafar.mohaghegh@yahoo.com

YA

Biocontrol in Plant Protection. Vol. 7(1), 2019

S5 ol S S O ol LSKas VAVE Jle s |y
Jsd 355n 5 LSS s)lllul Gl g,y damg s S
Olads g9y b S EST 5 g Sl 0sa5T )y 0K s
b i85 sT (gduanas (Shirazi et al., 2009) 55 ~b
5SS Sl B Caem Ol el
(I0BC (gduos 5) oanbs Oliadis 53, LOT SaiiS 5
el x 53 b 25 EST 50 458 3,8 55 Ll g o
ys (Sterk et al, 1999) Wl g,b Lo adb &y pie
5 2,6 5l gl s iSTe t pesdle =2 el
e S opl sl Sl ash e slimul 55 e iS Cale
ol Coenl Pl daT S ol b iSEST
b 257e i 5l o L ESCST sl (e ST b5
Van ) ol by O g SIS Sl Sl S 6
.(de Veire et al., 1996
Szl ol G5 s ol il S o
e amex S5k sy ST g id )
o Jola L iSC3T opl .ol A spenidens 3,15
g5 9> 055Vl 5 s d 053b0) iS5 i 5
S 5 ()8 +0m35 ) 5 J 930G 5) S 7,6
Jud byl s 5 oS Ly (IS ) 25 ale ¢ 5

5,8 o o3 eslinul 5y 50 5 5iS

by %59y 93Mg0
A. spinidens § HICS Cyw 491 Caros dngd
Olw e g ol e 51 SIS ol B o
i) (S ol Do e o 4 5 (63T par JoT
Gt o9 Sl o St (65 g J S Dl
Mohaghegh and 3, 5l oT ls, 8z 5 § K
o9 b 53 B g A eslzwl Amirmaafi  (2007)
L Lol (oS a5 e il Yo X VF XV oslal 4 Szl
oml Blas 53,08 5 &g ol ol g (BT Jlezas
bs 4 o Sl ¥ laday glojim 1 9n 4565 2 ey b
mwlie (6 s O3 30 @al 2 (g b e kilh g () 5 4Ll
NS ol sl e3¥ sk 5ol 5 S Sl

S a.\l.&.'-'...w‘ g}i‘)jj—'.', LSL.AJJJ? BE a-\_-::}:.w w-\_.&

Glabs &G b s wile Calisee SBT I 35 gl dis
Helicoverpa armigera a2, 5556 o S ca,l5dle 5o =i
Slopcd Y SBL 5 ey gl s (HUD)
Lsw g0l 02 Rivula sp. s Diacrisia oblique Walker
(Rajendra & s,ls LOT Corenr ialS 55 age JiE

Patel, 1971; Singh & Gangrade, 1975; Pawar, 1976;
6l ¥ 558 Olgew o4 ol Manley, 1982)

sl 5,Y¥ 5 Thermesia rubricans Boisduval o ¢S 5
1909) Tl 0ds (San la gy plgl 53, Wl
(Rajendra & low s au\..::rl:.d\ 3y c,u (Lefroy,
Spodoptera (slas i 5,Y &5 sls olis Patel, 1971)
Prodenia 5 S. mauritia Boisd exigua (Hubner)
a3 ol 5 g LT ake> 1 &5 litura Faber
A e sy SSE Gl beg Lpk e g
Ol sieas A SPINIAENS o 01 1 53 X 5o o 596 5 4 8
Chilo oy Jlpsadle p S alex Iy ST 5,80
a2 SeS  e (.; s Suppressalis Walker
Olm o odd a=lis (Naranga aenescens Moore
5 AEELST Ll ya 53 655 55 cpl 63, 0T 6 5,
(Ghaninia & Ebadi, 2002; ol sii aalllae ol e
.Mohaghegh & Najafi, 2003)
57 b gl LS 5 gl 0328 5
e Coge Ol s OSe 05,57
55 Olab ol Sl g e ple s oLl S5 osbsl
o Gap s s 3 450 SBT b 5 S6T
(Guerra et al., 2007; Rosenheim and ol olis Lis
S oS pl & 4>y L Hoy, 1988; Metcalf, 1986)
Sl i plad (555 5 bls bl b Coale ba 25T 2o
LOT I oslizal b4d i )liS o 1 Cods o 5 Coda
Jsas ol SBT iy o e sbaasl LBl Coda
pnsl Clse 51 G 4 a5 L5 padse cnl Coeal
o 5obe Slex Ol (anb Oladis (655 (gloasd 150 !
International Organization for Biological <S5 5u

Control/West ~ Palearctic  Regional  Section
dde Ol g ge 5 b IS ST 05 8,18 (IOBC/WPRS)



Y

WA Jlo S5 o )lods ipiian ol o Si50lS jo s Sl

ST 5T e SN 8 o SR (a0 §
51 o= Lag,Y (Mohaghegh, 2002) < 5 1 5 (edee
JUI 5o OT 0553 5 o e o o595 5l g,
Gl o G5l e s S O e S
s 5l s e (oME slge bae yd LoV ASle 5 510
el a4 5,5 o Cosas 65,Y 053 5
I s g s b 5 LT sl Ol o 1+ Jue— T
(Mohaghegh, 2002; Mohaghegh and Amirmaafi, />

2007)

BT hlosT
Loy sdias s b ST I goldw o
Ghos nl 33 4 i ol )y UL Lie Ol
sl ok 0303 OLES Y Jgide 53 4B 15 ey 340
B s (glas )y je slians 5 b LIE Ll iS7EST
Ak Yo 53 ASEST a5l sy se CBle skt )l
Seie OT 5l s dals Hlas sl 5 b 4 haie T
A. r)l{.? o 6\.%0)};7 )|J§: FLESE u\ibjf oslarw!
sty dzils ee Cele \Y U+ s &S spinidens
S5 s O e LS 55 4 bz sles &
D Sy s esls Jlanl (e gile Y/0 XV X A/D)
S 5l il Lo sl Bl o5 Bk
()j).’ (}a.w )La.:; )‘ f:"gSk:" Y )\-LE.A A a-bl.&ﬁ
)Mﬂ&q‘)cbﬁoﬂj:d}f“w%leaégdh&x
OT 5l o w23 5 15 baoy g Hlastl s el YF Soosy
AT o oV e Y B Y 5 Ol o san (gl saeSis
3 8 15 oy sl g hie OT L ooles L JE
S ailiss ssbe et s poler e Slaos s e sS
Bdile oy joomy Dot & S Dl LS Al
aJJ.A L§L‘°°J}i, M‘)J SR J‘w a.\.;)' s:)‘,«:&- Q\j&‘b'
Lol 53 a8 o Oljoe ok aalone a5l 1S & S
e 35 Zl (Abbott, 1925) &pl Jge b

e OLL G ST EST SISl edileeds ) sle ol i (655,

Slie ¢S 8E e a5 gl 5 4y 5 DT (6 g
Galleria mellonella L. =T -w slay,¥ 51 LS
QJJ_EJA):J.»K”&:-.M;M—\O:l.\as..bbe:l.&:.w\
°'>">-)‘J'§wur§|j“:*i“9))fcb4"‘\ ww
L;ﬁ,vsajygéqu?du%(w;uﬂj.ﬁ
Jo8 o i (Ebadi & Ghaninia, 2003) 535 s (35 50
68 bl g, L LI layls 55 68 i S ey
For ) s i3S S pss b s OllS
X P XD o i slal 4 6o ST W Sl g b
Ls e OF (g g Coydil Lol en e b &
)L:JQTMMV—’EJ)‘C}PJ‘WJ}‘W&“Q)}?'
OLLE @la b 5 osb e 4y 55 fs S gt 5 Ayl
£33 o Sloo s &di shtea 8 0 )15 b 0o
5T owew slag,Y 1A spinidens J?JK"'J“'V’“"L’
SLJ. 3 @b.U J=1 e ol )3 i eslizal G, mellonella
L;Lha)}g.djqjd_ubﬁwubb_gjdjjbsuw
6\.&3)& bl_.w:-‘jl_AQT ng\.k.a‘g;_.ﬂﬁ Lgl_.t'u;.l_i}c:}_n
)bﬂ.ﬁiﬁ'é\ﬁa)'ULsLA))y;a:;;'}bbav\.i)&i
A. Jf)&_io_mg};)}ﬂ:.uab\b)b_;lﬁd_w)l_:&|
b islesT cpioman 5 G. mellonella sla s ,Y spinidens
Cosby 5 wgmado a3 Y9 EY Glos L sy &SGUI s
/\ju.it_fﬂj)g&l_.ﬂ\96)}_3‘,);:;4.4):%:%g,w'

A el (S0 el

G. mellonella (sg Y %39y
Sl fdss 4w 3o 51 G mellonella o, i

Lyl Ly iy $SCS61 s 5 ags 528 (SapelS
2 LIS Glas,Y s sl ks G e S5
0353 N ypge sy JolS St ( AR LST Ll
FoxPoxte sl as Olid Sl L glaa laises
e Olomdo L a5 20 Y0P (536 ()95 o b e Sl
A (S ks oy Laily (S0 ) shateny
) Dlas oy b 5 Is s 05 laaias g5~ s
Ve s 0 S50 o) (o gnmn 612 Lol pan (23



YA

Biocontrol in Plant Protection. Vol. 7(1), 2019

E=100%-[(100%—Ma)XEr]
.\»L&«i)LQ:FJ)e;LaJAPJMZEF
)L».:? cu\.jacw| J;.ﬂ)ki?f ‘Ma

S 53le 5 31 ealizal b ba o Sile aglin 5 piloly & 2

d ke > Duncan OseT wlul, 5 (SAS, 2012)
ST S1 580 o 3 ealimal b lajlssad Al plasil do s
pese> 33 &S Sl S (,)'\[ I S AARAN
laosls o oSan wsiw 3l s e doys (slaesls

Al eslamal il ylaa e 5 Wesls giludle ;) shaea

ST s & 35 5 il sspe 0T
Sidsm JaS Malw Olsle Glasltkul bl
<55 L5 (Ma) weseS 0 055 > > (IOBC)
X 05 8 (0L Ma< /¥ 1y o5 § (Hassan, 1992)
<Ma 784 ¥ o5 F ((55TOL; o5 %Y+ < Ma <%A:
GsToLS) Ma > 887 :F o5 § ((55Tok; ) ArY <
» (B) 5 I jesls ulg s (Hassan, 1992)
ol 53Tk Oln 5 a3 o 5l (oS 5 S (2 ST

:(Van de Veire et al., 1996) 4 aculs 5 dslae

Dgee¥ g0 7 5 5 Dlateii (Gaiisd )3 03l 55 50 Sla 1S EST - it
Table 1. Pesticides used in research and their specification.

Pesticides Common name Trade name Formulation Chemical group | or Kg/ha
Diazinon Bazodin EC60% Organophosphate 2
Insecticides Fipronil Regent G0.2% Phenylpyrazole 20kg
Malathion Maltous EC57% Organophosphate 21
Tricyclazole Beam WP75% Triazolobenzothiazole 0.5kg
Fungicides ; ; .
Iprodione+ Rovral TS WP85% dicarboximide+ 1kg
Carbendazim benzimidazole
Herbicide Pretilachlor Rifit EC50% Chloroacetamide 1.5-2kg
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Table 2. Mortality percentage (+ standard error) of different treatments on A. spinidens.

N4 N5 Adult
Treatment MeantSE MeantSE Mean+SE
Fipronil 100+0a 100+0a 100+0a
Diazinon 96+4a 100+0a 100+0a
Malathion 72+17.97a 77.27+14.7ab 86.67+8.43ab
Tricyclazole 33.33+15.36b 57.89+15.61b 66.67+16.05bc
E+C 12.5+12.5b 47.37£13.32bc 53.33+£12.29cd
Pretilachlor 16.66+8.33b 22.22+11.11c 37.92+7.58d

Means with the same letters within a column do not vary significantly (2 < 0.05, Duncan's test)

o~ s s, 10BC J\:Mpajj)@&lf Sl o Sleods wl.w\jg,'o.lsiutgl.auifg;ﬁs;lq-;l Gloanb —Y Jgd-

ol o slae) s sl 2, « Andrallus spinidens kgl e

Table 2. Classification of pesticide side effects on survival of Andrallus spinidens exposed at 4th—instar nymphs

based on IOBC method.

Treatment - N4 - NS Adult
Mortality Rank Mortality Rank Mortality Rank

Fipronil 100 4 100 4 100 4
Diazinon 96 3 100 4 100 4
Malathion 72 2 77.27 2 86.67 3
Tricyclazole 33.33 2 57.89 2 66.67 2
E+C 125 1 47.37 2 53.33 2
Pretilachlor 16.66 1 22.22 1 37.92 2

o Wy g 0313 515 5 ,2e 53 L Andrallus spinidens 3 Ka o g5y Calbes gl 1S EST (E%) S 1 —F Jsur

e

Table 3. Total effects (E%) of pesticides on Andrallus spinidens exposed at 4th—instar nymphs.

Pesticides Mortality,% Total effect,% 10BC safety scale* Toxicity class
Diazinon 100 100 Harmful 4
Fipronil 100 100 Harmful 4
Malathion 77.27 100 Harmful 4
Tricyclazole 57.89 91.58 Moderately harmful 3
E+C 47.37 86.84 Moderately harmful 3
Pretilachlor 22.22 74.39 Slightly harmful 2

*1 = Harmless (< 30 % mortality), 2 = Slightly harmful (30 — 79 % mortality), 3 = Moderately harmful (80 —99

% mortality), 4 = Harmful (> 99% mortality).
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Fig. 1. Fecundity of the predatory bug Andrallus
spinidens exposed at 4th— instar nymphs by
different pesticides.
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Abstract

The predatory bug, Andrallus spinidens (F.) is one of the most important biological control agents of
lepidopteran pests in rice fields of Iran. An experiment was conducted to evaluate the effects of six
recommended pesticides (including 3 insecticides, 2 fungicides and 1 herbicide) on A. spinidens thorough a
completely randomized design (CRD) replicated 6 times. The ingestion method was performed on the 4th—instar
nymphs of the predator. Pesticides concentration were prepared based on the field recommended doses. Distilled
water was used as the control. Newly emerged 4th instar nymphs provided with 2-ml of pesticides inside small
containers for 24 hours. Thereafter, the survived nymphs were provided with distilled water and 2—3 last instar
larvae of Galleria mellonella. The experiments were carried out under laboratory conditions at 25+0.5 °C,
70+£5% RH and a photoperiod of 16:8 h (L: D). Mortality was recorded daily until the adult emergence. The
results revealed that maximum reduction in fecundity of A. spinidens occurred in Fipronil, Diazinon and
Malathion treatments and the minimum reduction was observed in Pretilachlor treatment compared with that of
control. Based on the total effect of IOBC classification, Fipronil, Diazinon and Malathion insecticides with
100% mortality were placed in the class 4 (harmful). Similarly, E+C and Tricyclazol fungicides were grouped in
class 3 (Moderately harmful) with 86.84% and 91.58% total effect, respectively. Pretilachlor herbicide, with
74.39% mortality was placed in category 2 (slightly offensive). Therefore, if field results are confirmed, studied
insecticides are not suitable candidates for integrated pest management programs in rice when the predator is
active.
Keywords: side effects, Andrallus spinidens predator, Ingestion method, IOBC pesticide ranking
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