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ABSTRACT

The effects of concentrations (0.00, 0.25, 0.50 &0@%) of the neem treéZadirachta indica Meliaceae) oil
emulsion on the behavioral and biological paramgtefM. punctigerawere investigated in the laboratory. Wild
radish Raphanus raphanistruin) host plant was used. Multiple and no-choicedfeg preference assays were
conducted which shown multiple effects. The makye wepelled by the neem oil in multiple-choiceagssThe
adult (multiple-choice) and larvae (multiple and-claoice) feeding were deterred. The larvae mostadis higher
in the neem oil treated than the control leavesrti@r investigations are suggested to test neeminoithe
management of the pest in the field.
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INTRODUCTION 1948), Louisiana (Olivier and Chapin, 1983),
Florida (Flowers et al., 1994, Bowers, 2003) and
The leaf beetles of the geniicrotheca (Stal) North Carolina (Staines, 1999). Some authors
(Coleoptera: Chrysomelidae) are closely related tisted M. punctigeraas synonym of. ochroloma
host plants of the family Brassicaceae. Thesbut they were both recognized as distinct species
Neotropical insects are multivoltine oligophagoughrough genitalic differences (Jolivet, 1950 apud
native to South America with records inFasulo, 2005). The damage is done mostly by the
Argentina, Brazil, Chile and Uruguai (Bowers,larvae that are voracious and feed gregariously
2003). In Brazil,M. ochroloma(Stal) has been (Chamberlin and Tippins, 1948). Besides feeding,
observed in the Rio de Janeiro and Rio Grande dbe larvae produce abundant excrements
Sul States (Silva et al., 1968; Racca Filho et al(Zorzenon et al., 1996).
1994). Recently, high infestations ofM. Spraying synthetic insecticides can control the
punctigeraandM. semilaevigStal) were recorded field populations oM. punctigerabut alternative
on Chinese cabbag®rfassica pekinensigLour.) strategies have failed to manale ochroloma
Rupr.] and mustardg junceaCosson) (Menezes beetles, hence the pest is a serious limitation for
Jr and Mazuco, 1995; Farinha, 2003) in thdhe organic cultivations (Bowers, 2003).
Northern of Parana State. These host plants aB®tanicals insecticides are candidates to replace
preferred by the larvae (Menezes Jr et al., 2005)he conventional insecticides mostly by the
M. ochrolomaare exotic pest in the USA, with organic farmers. The neem treéz@dirachta
records in Alabama (Chamberlin and Tippinsjndica Juss) (Meliaceae) has got great interest in
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this regard. Neem was considered safe to th#gamage than the adults. The insects were tested in
humans and animals due to relative low toxicitthe same conditions and the procedures of the
(Boeke et al.,, 2004). Several reports haverevious test, including the treatments. However,
described the antifeedant, repellent and growtlenly one treated leaf disc was offered to each
modifying neem properties on the insects, whiclinsect. The leaf discs were replaced daily. The
was essentially due to the terpenoid azadirachtiieeding and accumulated mortality were recorded
from the neem fruits (Carvalho and Trevisanuntil the insect reached pupae stage. The mortality
1990; Schmutterer, 1990). was recorded four, six and at the end of the
This study deals with the effects of applying theexperiment.
neem oil on the leaves of the wild radish
(Raphanus raphanistrumn.) on the biological and Experimental Design and Statistical Analysis
behavioral parameters bf. punctigerabeetles. The multiple-choice assays were replicated 30
times for variable most visited. The feeding
assessments were replicated 29, 30, 26 by male,
MATERIAL AND METHODS female and larvae, respectively. The no-choice
tests were replicated 30 times. For most visited
The insects were collected in a Chinese cabbadst variable, the Fisher's exact test was carried
field in Londrina in the state of Parana, Brazilout (Curi, 1997). The feeding in the multiple-
(23°19 ' S, 51°12 ' W). The beetles were keptén thchoice assays was submitted to the Friedman’s test
acrylic box(gerbox) and the insects were providecdnd feeding in the no-choice assay was compared
with Chinese cabbage leaves. The experimeny the Kruskal-Wallis’s test (Conover, 1980). For
were carried out in an environmental chambethe accumulated mortality variable, ANOVA was
maintained at 25 + 2 °C, 65 + 10% RH and d@e€rformed and Tukey’s range test (HSD) was used
photoperiod of L12: D12 h. Wild radish leaf discsto compare individual's means (p < 5) (SAS
(2.0 cm diameter) were used in all the assays. THastitute, 1989).
discs were disposed on the humid paper filter in
the Petri dishes (9.0 cm diameter). The neem oil
emulsion (Dalneem®, Blumenau, Santa CatarindRESULTS AND DISCUSSION
Brazil) formulated from 8.5% extract of the neem
fruits was used. The leaf discs were dipped (1Multiple-choice assays
seconds) in the aqueous neem solutions at 0.00he males oM. punctigeravisited mostly the leaf
0.25, 0.50 and 1.00%. The feeding was measuretiscs of the untreated wild radish than the nedm oi
24 h later. The images of the leaves were digitizetteated ones (Table 1). The remaining insects did
and fed area was established using Siarcs softwanet visit any host during the bioassay.

(Jorge, 1997). The insect placement and feeding on the neem oil
treated leaves were deterred prior to the contact.
Multiple-choice assays The repellency is one of the principal features in

Third instar larvae and adults were tested. Thtéhe neem-derived products. Canola plants treated
discs of the host plant were regularly distributed with the neem-derived commercial formulations
the periphery of the Petri dishes (one disc pewere significantly less damaged Whyllotreta
treatment). The adults were starved for 24 h priogruciferae (Goeze) (Coleoptera: Chrysomelidae)
to the test. One insect was placed in the center #fan the untreated plants and the repellency was
the Petri dishes. In the test with the adults, theecorded in different periods after the treatment
insects were observed for 1 h and the first lesd di (Palaniswamy and Wise, 1994)Cryptolestes
visited was recorded in the repellency effect. Duéerrugineus (Stephens) (Coleoptera:
to the strong repellency of the treated leavess dataemophloeidae), Sitophilus  oryzae (L.)
of the concentrations were grouped and compardgoleoptera: ~ Curculionidae), andTribolium
to the control treatment. After 24 h, the insectsastaneum(Herbst) (Coleoptera: Teneobrinidae)
were removed and feeding area was measured. were repelled by the neem extracts and
azadirachtin (Xie et al., 1995). Application of a
No-choice assay commercial formulation of Neem (RD-Repelin)
In this assay only the larvae (third instar) weresuccessfully deterred pea aphidscyrthosiphon
investigated due to lesser dispersion and greatgisum(Harris) (Homoptera: Aphididae) attempting

Braz. arch. biol. technol. v.51 n.6: pp.1121-1186y/Dec 2008



Repellent, Antifeedant and Insecticidal EffectdNelem oil onMicrotheca punctigera 1123

to land, probe or oviposit (Hunter and Ullman, 1p92

Table 1 -Preference (percentage of insectsMofpunctigeramales or females in multiple-choice tests by unéea
leaves of wild radish or leaves treated with nednoae hour after onset of the experiment in thigoratory (25°C
+ 2°C and photoperiod of L12: D12 h).

Treatments *

Sex Control Neem oil
Females 33.3a 26.7 a
Males 66.7 a 6.6b

* Percent in the same line with different lettee afgnificantly different by Fisher’s exact test(p0246), n = 30.

The females were not repelled by the neem oitontact toxicity tests (Raguraman and Singh,
since similar percentage of the females visited th£999).

treated and untreated leaf discs (Table 1). Thehe feeding of the adults (males and females) and
responses to neem-derived products according tarvae ofM. punctigerawas significantly reduced
gender have been previously reported. The femal@s the neem oil treated leaves of the wild radish i
of  Chrotogonus homalodemus (Blanch) the multiple-choice assay (Table 2). Similar
(Orthoptera: Acrididae) showed greater reluctanteeding reduction was observed in the three
feeding behavior than the males to heem extractoncentrations applied (0.25, 0.50 and 1.00%).
(Grahn, 1993). The antifeedant and deterrent effects of the neem
The females of Spodoptera litura (F.) derived were also related for the Chrysomelidae
(Lepidoptera: Noctuidae) feeding on the artificialbeetles Acalymma vittatum (F.), Diabrotica
diets showed a stronger response to azadirachtumdecimpunctataHoward Barber (Reed et al.,
with large differences between the controls and982) andLeptinotarsa decemlineat&ay (Zabel
treated diet compared to the males (Huang et akt al., 2002). Besides neem, other Meliaceae tree,
2004). The females of the parasitoidsMelia azedarach (L.) products produced
Trichogramma chilonis Ishii (Hymenoptera: antifeedant effect oiabrotica speciosgGenn.)
Trichogrammatidae) were affected by the neenfColeoptera: Chrysomelidae) (Ventura and Ito,
seed oil but the males were unaffected in th2000).

Table 2 - Leaf consumption [feeding (nfj of males, females and third instar larvadvbfpunctigeraon leaf discs
of untreated wild radish or treated with differex@ncentrations of neem oil in multiple-choice ass24 h after
assay onset, in the laboratory (25°@°C and photoperiod of L12: D12 h).

Treatments Leaf consumption area *

(%) Males Females Larvae
Neem oil (1.00) 0.5(0.3)b 22(1.0)b 0.7 (0.5 b
Neem oil (0.50) 3.3(1.8)b 26(1.0)b 1.0(0.4)b
Neem oil (0.25) 0.9(0.3)b 5.0(1.8)b 28(1.2)b
Control (0.00) 17.1(1.8) a 21.0(3.5 a 20.0 (A7)

* Means (+S.E.) [Percentage of rank sums in relation to maxn possible score (100%)]. Means in the same aolwith different letter are
significantly different by Friedman’s test (p < 8)0n = 29, 30 and 26, males, female and larvaeptedty.

No-choice assays The larval mortality was higher in the neem oll
In general, the neem oil treated leaves were leseated leaf disks (0.25, 0.50 and 1.00%) than
consumed than the untreated ones (Table 3). Tlwentrol leaf disks in the first assessment (foyrsda
feeding reduction was observed mostly on thafter the experiment onset) (Table 4). Higher
higher concentrations (0.50 and 1.00%). Thenortality was also observed in higher dosage
magnitude of the feeding reduction of the neem 0i{1.00%) than in the lower (0.25%). Intermediate
was apparently lesser in no-choice than in thenortality rates were correspondent to the
multiple-choice assay due to alternative foodéntermediate dosage (0.50%). In the second period
(Tables 1 and 2). of the assessment (4 to 6 days), 100% mortality
was found for the treatment with the higher dosage
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(1.00%) of the neem oil treated leaf disks. Simila{93%) for 0.25 and 0.50% treated neem oil leaf
values of the accumulated mortality was foundlisks in the last assessment.

Table 3 - Feeding (mr) of M. punctigeralarvae on leaf discs of untreated wild radishreated with different
concentrations of neem oil, 24, 48 and 72 h afteranset of experiment, in no-choice assays, Fehassay onset,
in the laboratory (25°& 2°C and photoperiod of L12: D12 h).

Treatments (%) 24 h 48 h 72 h*

Neem oil (1.00) 6.9 (0.9) [36.6] b 3.6 (0.7) [18.8] ¢ 1.4 (0.5) [@Pb
Neem oil (0.50) 9.0 (1.0) [50.4]1 b 3.1(0.6) [17.2] c 1.7 (0.9) [3Bb
Neem oil (0.25) 13.3(1.2) [71.6] a 11.5(1.2) [36.2] b 19.6 (529.5] b
Control (0.00) 17.2(1.6) [83.3] a 18.9 (2.3)[49.9] a 42.1 (449.9] a

* Means (+S.E.) [Means rank] in the same column with différetter are significantly different by Kruskal-Wsls test (p < 0.05), n = 30.

Table 4 - Accumulated mortality percentage B punctigeralarvae fed on wild radish leaf discs or wild rdudis
treated with concentrations of neem oil (until 4046, and after 6 days after treatment) in no-ohaissays in the
laboratory (25°G: 2°C and photoperiod of L12: D12 h).

Treatments (%) Mortality (days)

4 to46 6>
Neem oil (1.00) 70 A* 100 A 100 A
Neem oil (0.50) 40 AB 86 A 93 A
Neem oil (0.25) 30 B 63 A 93 A
Control (0.00) 0 C 0 B 3 B

* Proportions in the same column with differentdetare significantly different by Tukey’s test<€{.05).

While in the lower dosage (0.25%), the insectlecemlineata showed a high mortality when
mortality was regularly distributed in the threetreated directly with the neem oil of the seed
periods of the observation, mortality in the highekernels or fed on the oil treated leaves (Kaethner,
dosage treatment (1.00%) concentrated in the fird992).

(mostly) and second periods (Table 4). HenceThe neem oil exhibited the previously reported
progressive dosages of the neem oil resultemon repellent (males), antifeedant and insecticidal
punctigeralarvae earlier death. effects toM. punctigera The field assessment may
The malformation and mortality is referred as thée achieved to determine if neem oil is a suitable
dose-dependent in the insect feeding on the neaimol to manage the pest. Otherwibé, punctigera
treated hosts due to various developmental, posts naturally controlled byBeauveria bassianand
embryonic, reproductive and growth inhibitory Strongygaster brasiliensigTowsend) (Diptera:
effects (Ascher, 1993). Mordue and BlackwellTachinidae) in the field (Farinha, 2003). The tests
(1993) referred to neem effects as dose and tinevaluating the compatibility between the neem and
dependent, preventing both the ecdysis anthese biological control agents are also desirable.
apolysis, and causing death before or during the

molting, possibly inducing "permanent" larvae.

The leaf beetles (Chrysomelidae) have beeACKNOWLEDGEMENTS
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derivates. The larvae of the elm beetlewe thank CNPqg (Conselho Nacional de
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RESUMO — Universidade Estadual de Londrina, Londrina,
Parana, Brasil.
Fasulo, T. R. (2005), Yellowmargined leaf beetle,

pragas sérias de plantas hospedeiras da faml'li%‘;gzmggaEE?\f?_rngma Stal. UFIIFAS - Featured
Brassicaceae. Efeitos d,as concentracoes (0'_Oohttp://creatures.ifas.ufl.edu/veg/leaf/yellowmasgig
0,25; 0,50; e 1,00%) do oleo emulsionavel de nim leaf beetle.htm.

(Azadirachta indica — Meliaceae) sobre giowers, R. W., Furth, D. G. and Thomas, M. C.
parametros de comportamento e biologiaMle  (1994), Notes on the distribution and biology offso
punctigera foram investigados em laboratério. Florida leaf beetles (Coleoptera: Chrysomelidae).
Nabica Raphanus raphanistrurh.) foi a planta Coleop. Bull, 48, 79-89.

hospedeira utilizada. Ensaios de preferéncigrahn, B. (1993), Different feeding-behavior of the

alimentar com multipla e sem chance de escolhaSéxes of Chrotogonus-Homalodemus (Blanch)
foram conduzidos. Mdltiplos efeitos do dleo de (Orthoptera: Acrididae) and repellency of an aqseou

; ; neem seed kernel extract (NSKEAnz. Schad.
nim foram observados. Machos foram repelidos o° ~ > Umwelt 66, 46-48.

pelo 6leo de nim em teste de multipla escolha}_.|uang Z. Shi, P.. Dai, J. and Du, J. (2004), &ot

Adultos (multipla escolha) e larvas (multipla € sem etanolism inspodoptera litura(F.) is influenced by

chance de escolha) sofreram deterréncia. Athe botanical insecticide azadirachtRest. Biochem.

mortalidade de larvas foi mais elevada nos physiol, 80, 85-93.

tratamentos com 0Oleo de nim que no tratamentdunter, W. B. and Ullman, D. E. (1992), Effectstoé

controle. Futuras investigacfes sao sugeridas pardeem product, Rd-Repelin, on settling behavior and

testar o 6leo de nim no manejo de pragas notransmission of Zucchini Yellow Mosaic Virus by the
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