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Ah,tract. Thc sclcctivily of malathion, carbaryl, permethrin and deltamethrin to Podisus nignspi!llts (Dallas) (Het"""I'llTa 
Pentatomidae) and its lepldopterous prcy Spodoplerafrugiperda (tall annyworrn) was evaluatcd Llsing leaves llnpregnalcd wilh Ihe 
insecticides. Malathion was the least toxic insec(¡cidc to the [al! arrnyw01m. followed by carbaryl, pcrrnethrin and dcltamcthrin. bebed 
on Le 50 values. Malathion was also lhe least toxic insectlCidc to the predator P. nigrispil1us~ carbarvl and permclhrin shn\\cd 
inlermediate toxicities, and deltamethr:in presentcd lhe highest toxicity to this specics Dosage-response regresslon Imcs Il)], lhe 
pyrethroids penncthrin and dellamethrin presented smaller slopcs lhan lhe olher insecticldes, 1l1dlcating a smaller possibility nI 
occW1'ence ofhannful effects due to smal! variations in pyrethroid dosage applicd in the field. The pyrethroids mere lIlore lo:\ic to lhe 
lepidopterous prey than to its predator, and dellamethrin was lhe most selective insecticidc in tavor of P. I7Igris¡}//lIIs Third inslar 
nymphs as well as ±ifth instar nymphs and adults of P. nigrispinus showed high tolerance to dcltamelhrin, but tor pellnetlu'in, tiJih 111s1"r 
nymphs and adults of P. lIigrispinus were lIlore tolcranllhan third instar nymphs 
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Resumen. La selectividad de malatión, carbaril, permetrina y deltametrina a Podislls nigrispinus (Dalias) (Heteroptcra: Pcnlatomidael 
ya su presa Spodopterafrugiperda (JE. Smilh) (Lcpidoptera: Noctuidae) fueron evaluados alimentando a los insectos con hOIH.> 
impregnadas de estos insecticidas. El malatión fue el menos tóxico para S..fÍ'llgiperda, seguido por carbanl, pcnnelrina \. dcltametrina 
basado en su Le" El malatión fue también el menos tóxico para P. lIigrispil11/s; el carburil y pelmetnna mo,trarun l""lcidad 
inte¡media, y deltan1etlina presentó la mayor toxiCIdad a esta especie. I.as curvas de rej:!rcsióll a la dosis de los pirctmidcs pcnllclrma 
y deltametrina mostraron menor pendiente que los otros insecticidas, indicando menores posibilidades de oculTcncia d" dxtos dañinos 
debIdo a pequeñas variaciones, en la dosis aplicada de los mismos, cn condiciones de campo. Los I'lretroidcs Itleron men,,, t,y,iCl" 
al depredador que a la presa, siendo la deltametrina más selectiva que la pClmelrina, debido a las pequeñas "'bIS apli<.:adas de 1,,, 
mismos para el control de plagas. Las ninfas de tercer y quinto estadio y los adultos, fueron más lokrantes a la ddtamclrina '111 

embargo las ninfas de quinto estadio y los adultos fueron más tolerantes a la pelmetrina que las ninfas de tercer csladio. 

Palabras claves: Depredador, plaguicidas. 

INTRODUCTION 

True bugs ol' the genus Podisus (Heteroptera: 

Pcntatomidae) are important predators of agricultural and 
forestry insect pests (McPherson, 1980; Gravena and Lara, 
1982). Podisus nigrispimls (Dalias) (PodislIs connexivus 
Bergrolh) (Thomas, 19<)2) is rcportcd as the main 
caterpillar predator in seycral crops in tropical arcas 
(Gravena and Lara, 1982: Bergman et al., 1984: Vitório el 
al, 1992) 

The fall armyworm, S,podoprera ji'lIgiperdo (J E, 
Smith) (Lepidoptern: Noctuidae), lS an Important 

polyphagous pest ofmany crops. Insecticidcs are c0111l11onl~ 
llsed for its control in tropical areas, and deltamethrin is Olle 
of (he mosl loxic compol1nds for this insect pest (Fll11le)' 

1971: Sparks et al., 1982: Yu, 1983). lhe toxiclly 01' 
insecticides to the fall ann,,\'orm and its prcdator I'Oc!IWí' 

/I1ocultvenlrl.\' (sa,,) \\'as stlldicd by Y u ( I<JXX) \\ ho reported 
a highcr sclcclivity of pyTethroids in favor of the predator 
than organophosphates and carbamates. Thc 10\\ nnpact 01' 
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PYTcthroids on Podisus spp. also has becn reported 
elsewhcrc (Wilkinson el al., 1979; Guedes el al., 1992; 
Zanuncio el al., 1993). However, there are still very few 
studies of insecticide sclectivity for pentatomids of the 
subfamily Asopinae, leading to the development of the 
study reported here. 

MA TERIALS AND METHODS 

Third and fifth instar nymphs and adults of P. 
nigrispinus as well as sixth instar larvae of S. frugiperda, 
both from mass rearing facilities, were used for the 
ÍnseclICIde bioassays. The Ínsecticides used were: malalhion 
(Malatol® 500 EC), carbaryl (Sevin® R50 WP), permethrin 
(Ambush" 500 EC) and dcltamethrin (Deeis® 25 EC) 

The predator lJl its dI fferent developmental stages and 
its prey were exposcd to the dry insecticide residues on corn 
lcaves. Each insecticidc was diluled in water lo oblain Ihe 
dcsrrcd conccnlrations and the leaves were immersed in lhe 
insecticide solution for 6 seconds. Afterwards they were air 
dned for 4 hours and placcd in open 9 cm diameter Pctri 
dishcs. In the check trcatment, the lea ves were immersed in 
water Ten insects were placed in each Petri dish, which 
were covercd wlth a piece o[ cloth ticd with a rubbcr bando 
Insect mortality \Vas evaluated 24 hours after exposure to 
the insecticides in a manner similar to that of Wilkinson el 

al, (1979) The bioassays were carricd out at 25 ± 2°C and 
70 ± 5'1'0 R.H. 

The experimental design used was completely random 
blocks with two replicates. Each experimental unit was 
formcd by two Petri dlshes with ten insects caeh. Four to 
five insecticidc concentratíons plus thc check-treatment 
(only water was uscd) were llscd lo estimate caeh dosage
response regression line. The deaths lJl the check treatment 
were used lo eorrect the mortalities oblained with each 
insCClICldc dosage uS1I1g Abbott's [ormula (Abbolt, 1925). 
The rcsulting dosage-response data were analyzed using 
probits by the method of Finncy (1971) 

RESULTS 

Malathion showcd the lowcst loxicity lo this insecl pest, 
followed by carbaryl, permethrin and deltamethrin (Table 
1) Thc least toxic insccticide to P. nigrispinus was 
malathion, followed by permethrin, carbaryl and 
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deltamethrin, except for third 1I1slar nymphs in which 
permethrin was more toxic than carbaryl based on the 
estimated LCsos (Table 2) PYTethroids showed higher 
selcctivity ratio s than malathlOn and carbaryl with 
deltamethrin shováng thc best results (Figure 1). Permetlmn 
was more scleetivc in favor of fifth instar nymphs and 
adults of P. nign!>pinus, while deltamethrÍn showed higher 
sclcctivlty in favor of lhe two nymphal stages of lhe 
predator tested. 

DlSCUSSION 

Pyrethroids and espccially deItamethrin were more toxic 
than the other insecticides for both speclcs studied. Yu 
(1983) and Gist and Pless (1985) also obtained similar 
results. In addition, higher slopcs 111 the dosagc-rcsponsc 
rcgression lines indicate small varialion in the response of 
single individuals within a populalion to a ccrta1l1 
compound. The slope of the dcItamethrin cun'e for Ihe fall 
anllywonll was Ú1e b.ighest, indicating a more h0l110geneous 
response o[ this insect to tlllS insecticidc. In this case, a 
sma1l variation 111 dosage leads to a large variation m 
mortality of sixth instar larvae of S. fi"u¿;iperda. Againsll'. 
nignspinus, the pyrethroid CLlTVes presentcd small slopcs, 
indicalmg a low probabilily 01' harmful cffects o[ thesc 
insccticides to this species due to small vanatlOns in 
pyrethroid dosagc applied in the field. 

Working in the laboratory, Hough-Goldstem and KCII 
( 1 991) reported lower toxicity 01' carbamates, 
organophosphates and organochlorines lhan pyrcthroids lo 
}'erilllls bioclIlallls. Wilkinson el al., (1979) and Gucdcs 
el al, (1992) reported that pyrethroids were les s toxic to P 
macu{¡venlris and P. nigrispinus L1sing field dosages 
recommended [or the control 01' thelr prey. These 
antagonistic results are explained by the faet thal in the last 
two papers the authors used dosages recommended for lhe 
control of Podisus spp. prey, while Hough-Goldstein and 
Kcil (1991) worked with dosages detcm1ined to kili the 
predator, reOecting the insecticidc's potency but not its 
sclcClIvity. 

PyTcthroids are highly toxic lo insect pests and bccausc 
o[ this thcir dosagcs uscd to control sllch insects are smaller 
Ihan thc dosages that would cause ham1ful effects to at least 
somc o[ their predators (e.g. Podisus spp.), bcing 1110re 
selcctivc in favor of Ihc111. 
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Table 1. Probit analyses of insecticides used against sixth instar larvac 01' Spudoplerafrugiperdo. V I~osa. Millas Gcrals 
State, Brazil. 

Inseetieide EguatlOn' X2 Probabllitl LC," (95'10 CI) mg ¡¡,I.lml TO~lcll\ ratio" 

Malathion y= l.21 82 + 4.7737X 2.1 0.35 6,1975 (57627-68381) lO 

Carbaryl y= (¡(¡')X9 T 4,X292X 1.1 0.89 04448 (0420'i-04 7(2) I.~ ') 
Pennethrm y= 13,6450+4.7R9IX 1.8 062 (JO 157 (00 146-()() 1 (,7) .~ 'J4 7 
Deltarnelhri 11 Y = 23,1462 + 6,7954X 1.9 0.60 0.0021 (00020-00023) 2'):' 1. 1 
'Y -Probit 

X=log concenlralioll (mg a i,ml) 
t.r.C~oofleast toxic insecticide (malathion) +- LC(O ofinsecticide 

Tahle 2. Probll anal\'ses 01' illsecltCldes used against !'od/slI\' n/gris/mm\' Vic;:osa. Millas (jerals Slate. Bra,'11 

Inseelieide Eqllaliona X' f'robabtllt\ Le" (95'1., el) mg a.i.lI11L TO.'\lcil\ ¡{allo" 

(3rd Il1star 1l\'l11phs) 
MalalhlOn Y = 4,2189 + 2.9336X 1.5 067 1.8461 (15746 - 203(4) 1.0 

Carba!)'1 y = 6.8879 + 2,3539X 3.3 0.35 0.1577 (O 1394 - o 17(7) 11 7 

Pennethrin Y = 6,7149 + 2.3539X 1.6 0.81 O 1364 (O 1122 - O.15XÚ) 1 ~.:i 
Deltamethrin Y=6.1129+ 1.1 837X 17 0.65 0.1149 (00871 - o 17(2) 1(, 1 

(51h Il1star nymphs) 
Malalhion Y = 34830 + 42(¡85X 3.0 o 60 22(¡(,7(21263 -24151) 1 () 

Carbaryl y = 8,9985 + 50654X 3.8 056 01624(01537-0170H) 1-10 

Pennelhrin Y = 5.7230 + 2.0563X 7.7 0,10 04450 (03901 - O:inCJ) ~ 1 

Deltarnethrin Y = 6,2430 + 1.3~06X 0.1 0.99 01201(00934-01701) IX.') 
(Adults) 

Malathion Y = 3,7848 + 6.0297X ' , L.~) 

Carba!)'1 y = 8.3648 + 4.5982X 7,2 

Pennethrin Y = 54996 + 2.0 I72X 2.5 
Deltarnethrin y = 6.2682 + 1.2266X 64 
• y ~ Probit 

X ·oc log COIKcntratiotl (mg a.i :ml) 
b LC((: ofless toxic insecticide (malathion) -;- LC<() ofinsecticide 

Thc rernalnlllg eonvcntional inseclicide groups are les s 
potent lo insect pests requiring highcr amounts of active 
ingredient to rcach the same control level provided by 
pyrethroids. Thesc higher dosages are usually hannful to 
natural enerny populations. 

The hlghcr selcctivity of p~Tethroids to 1'. nigrispinlls 
In relation lo S. ji'lIg1Perda reported here IS supported by 
the fmdings ofWllkinson er al. (1979). Yu (1988), Guedcs 
el al.. (1992) and Zanuncio el al.. (1993). These results 
benefit the better seleclion of insecticides for use againsl 
inscct pcsts under partial control bv l' nigrispinlls The 
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031 1.5905 (1.4945 - 11>837) I () 
013 018'i5 (01756-0 1%11 ~ X 
052 0.5653 (04X40 - 0727<)) 2 X 
0.17 0.0925 (00723 - o 12(8) 17." 

faet lhat even thlrd IIlstar 11\ 111phs presenl high lolerancc lO 
deltan1cthrm IIlrucales lhal 111 augmenlation programs \\ hcre 
Il1secticlde use IS still necessa!)·. lhe relcase oi' J' 
nigrispinlls in this developmental stage can be carned out 
together \"ith the use of deltamelhrin. In lhe case 01' 
pennethrin. the release of fifth instar nymphs or adults 
should be preferred in an analogous siluation. Furthcrmorc. 
lhe insecticide cxposure lechniqllc lIscd here prolcd 
valuable in selectivity sludies allOll'ing lhe eSlll11ül1OIl 01' 
dosage-mortality reb'Tession lilles "ilhout any e"penslI e 
equipment and al very 10\\' cosls 
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Figure l. Selectivity ratio of insecticides to Podisus nigrispinus in rclation to Spodoptera fruRlperda (Leso Cor P. 
nigrispmus"," LCso for S. frugiperda) Vi'Yosa, Minas Gerais State, Brazil. 
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