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ABSTRACT

The development and survival of Podisus nigrispiiedlas) (Heteroptera: Pentatomidae) nymphs fedaymae of
Chlosyne lacinia saundersii Doubleday & Hewitsorgldoptera: Nymphalidae) was studied at 25 + 1°€;+80%
relative humidity and 12 h photo phase. P. nignsisi developed until the adult stage when fed ota€inia
saundersii caterpillars. However, the survival rateP. nigrispinus during early instars allowed ghpredator to
complement its diet with other preys and to maintts populations in areas with the sunflower crétu
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INTRODUCTION most important pest of sunflower (Vendramin and
Boica Jr., 1994) because it causes intense
The sunflower Klelianthus annuus.) is cultivated ~defoliation on this plant (Nakano et al., 1981) wha
in many regions of the world in about 18 millioncan make unfeasible the production of this culture
hectares (Camargo and Amabile, 2001). ThéCamargo and Amabile, 2001).
increasing area with this culture in Brazil can bel'he biological control ofC. lacinia saundersii
explained by the fact that it represents amwith predatory Pentatomidae can represent an
alternative to corn and presents 20 to 25% lowegconomic and ecological viable alternative. This is
production costs. On the other hand, the large argainforced by the fact that these natural enemies
cultivated may favor the increase and diversity ofire found in agricultural and forest areas as
insect pest populations. Chlosyne lacinia important agents of biological control (De Clercq
saundersii Doubleday and Hewitson, 1849 and Degheele, 1992; Molina-Rugama et al., 1997,
(Lepidoptera: Nymphalidae) is considered theZanuncio et al., 2000). These predators can feed
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on many pests mainly Lepidoptera and Coleopteraaboratory of the Biological Control of Insects at
orders and alternative prey (Medeiros et al., 2003he UFV.

Torres et al., 2002) but also on plants (Zanuntio &wo hundred eggs . nigrispinuswere collected

al., 2000; Zanuncio et al., 2006) with alternativeand transferred to a Petri dish (12.0 x 1.2 cmhwit
prey (Zanuncio et al., 2001)Podisus sagitta a cotton moist ball fixed to the internal part tf i
(Heteroptera: Pentatomidae) was reported preyingpvers (Ramalho et al., 2008). A total of 120 first
caterpillar ofC. laciniain plantations of sunflower instars nymphs of this predator were transferred to
in Venezuela (Arnal and Ramos, 1990) while thel2 Petri dishes with 10 nymphs inside each one.
predator Alcaeorrhynchus grandis (Dallas) Second instars nymphs were fed on first or second
(Heteroptera: Pentatomidae) was found feeding onstar caterpillars ofC. lacinia saundersiwhich

this prey in the State of Parand, Brazil (Malaguidavere changed every 48 hours.

and Panizzi, 1998). The duration and survival of each instar, the
Considering the importance ofC. lacinia weight of adults and the sex ratioRf nigrispinus
saundersii for the sunflower culture and the were recorded. This predator was sexed based on
reduced number of information on predators ofts external genitalia (Grazia, 1986). Differences
this pest, the objective of this research was ton the duration of each instar of this predatot tha
study the development and the survival of nympheriginated males or females were compared by the
of P. nigrispinusfed on caterpillars o€. lacinia test"t."

saundersii

RESULTS AND DISCUSSION
MATERIAL AND METHODS

The survival of the nymph stage Bf nigrispinus
This work was carried out at the Laboratory offed onC. lacinia saundersivaried from 23.3 to
Biological Control of Insects/BIOAGRO of the 90.0% with lower value in the fifth (Table 1). No
Federal University of Vigcosa (UFV) in Vigosa, of significant interactions were found between instar
Minas Gerais State, Brazil at 25 + 1°C, 68 + 10% sex F= 1.58; d.f.= 4;P> 0.1814). The duration
relative humidity and 12 hours photo phasef the immature stages dP. nigrispinus was
(Lemos et al., 2006). affected by instarR= 44.97; d.f= 4;P< 0.0001)
Caterpillars ofC. lacinia saundersiwere collected and predator sexFE 3.88; d.f= 1;P< 0.05),
in a sunflower plantation in the Federal Universityespecially in the fifth one (Table 1).
of Vicosa and the eggs of the predatBr
nigrispinus were obtained from a colony of the

Table 1 - Survival and duration (mean + standard deviataurjng each instar and of the nymph periodPoflisus
nigrispinus (Heteroptera: Pentatomidae) fed with caterpillafs Chlosyne lacinia saundersi{Lepidoptera:
Nymphalidae) at 25 + 1°C, 68 + 10% relative hunyidihd 12 hours photo phase.

Instar Number of  Survival Duration (days) + EP

Individuals (%) Female 'n Male 'n
First 120 90.0 450+ 0.51 78 4.54 +0.14"° 42
Second 100 75.0 3.89+0.28 65 3.92 +0.37"* 35
Third 88 66.0 6.00 + 0.64 60 4.62 £0.43* 28
Fourth 79 59.3 6.17 £0.32 56 6.08 + 0.31"* 23
Fifth 31 23.3 8.67 £0.28 18 7.85+0.15 13
Nymph stage 31 25.8 29.22 +0.83 18 27.00 + 0.54 13

"sNon-significant at 5% probability by the test "tSignificant at 5% probability by the test "t."
n: number of individuals that reached the aduljesta
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The duration of first instar dP. nigrispinuswith  biggest mechanical effect of the spines on the
water was similar to that of this predator withsthi surface of the integument of this prey that could
diet (Lemos et al., 2003; Zanuncio et al., 1990hinder feeding oP. nigrispinusnymphs This was
Zamperline et al., 1992). This could be explaine@lso shown for nymphs @&. grandisthat did not

by the fact that nymphs of predatory Pentatomidaeeach the adult stage when fed on first or second
did not prey during the first instar (Molina- instars caterpillars ofC. lacinia saundersii
Rugama et al., 1998). Therefore, the duration an@alaguido and Panizzi, 1998). This could be
survival of this instar ofP. nigrispinuswas not explained by the fact that nymphs of more
influenced by the prey. advanced instars of. nigrispinus, fed with
The duration of the second instarRfnigrispinus caterpillars of C. lacinia saundersiiwere less
with caterpillars of C. lacinia saundersiiwas affected by spines of this prey with spines, and
longer than that of this predator fed on third otherefore, presented shorter duration than with
fifth instar caterpillars ofA. argillacea(Lemos et other prey without spines.

al., 2003), larvae dB. mori(Zanuncio et al., 1990) The survival ofP. nigrispinusin the fifth instar

or larvae ofT. molitor (Zamperline et al 1992; was lower than values above 80% of nymphs of
Lemos et al., 2003). However, the duration of thehis predator with third or fifth instars caterpilé
nymph stage ofP. nigrispinuspresented higher of A. argillacea or larvae of T. molitor or M.
values for the nymph stage than when fed on thirdomestica (Lemos et al., 2003). This lower
instar larvae ofMusca domestical.. (Diptera: survival and longer duration of the fifth instar
Muscidae) (Zanuncio et al., 1990; Lemos et alnigrispinus with caterpillars of C. lacinia
2003). The duration of the other instars of thisaundersii could also be attributed to the
predator was shorter with caterpillars@flacinia mechanical effect of the spines on the surface of
saundersiithan with those of third or fifth instd.  the integument of this prey that could hinder the
argillacea (Lemos et al., 2003), third instar larvaefeeding of P. nigrispinus nymphsHowever, the

M. domesticgZanuncio et al., 1990; Lemos et al.total of 32.5% of the nymphs of this predator
2003), caterpillars oB. mori (Zanuncio et al., reached the adult stage with caterpillars Aof
1990) or larvae off. molitor (Zamperline et al., gemmatalisThis demonstrated that differences on
1992; Lemos et al., 2003Laterpillars exhibit a survival rates ofA. grandiscould be attributed to
wide variety of behavior, morphology and the feeding difficulty due to the presence of spine
physiology differences what can difficult to in the surface of the body &. lacinia saundersii
separate those that have defense function agairstterpillars (Malaguido and Panizzi, 1998).

many vertebrate, invertebrate, and microbialThe weight of newly-emerged males and females
enemies (Gentry and Dyer, 2002). Lepidopter#. nigrispinusfed onC. lacinia saundersifFig. 1)
larvae use morphological traits, such as scoliwas lower than that of this predator which nymphs
spines and hairs to reduce predation (Frost, 1959¢d on third or fifth instar#. argillacea(Lemoset

For this reason, the longer duration of the seconal., 2003), third instar larvae oM. domestica
instar of P. nigrispinusfed with caterpillars oC.  (Zanuncioet al.,1990; Lemos et al., 2003), larvae
lacinia saundersiithan those fed with others prey of B. mori (Zanuncioet al.,1990) or larvae of T.
without spines, as third or fifth instars categidl molitor (Zamperline et al., 1992; Lemos et al.,
of A. argillacea(Lemos et al., 2003), larvae Bf 2003). The low weight oP. nigrispinusfemales
mori (Zanuncio et al., 1990) or larvae bf molitor fed on C. lacinia saundersiconfirmed the lower
(Zamperline et al., 1992; Lemos et al. 2003) wasutritional quality of caterpillars of this preyrfo
not related to the low nutritional quality &. this predator.

lacinia saundersii. This might be due to the
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Figure 1 - Weigh (mg) of females and males Pddisus nigrispinugHeteroptera: Pentatomidae)
fed with caterpillars o€hlosyne lacinia saundergiLepidoptera: Nymphalidae) at 25 +
1°C, 68 + 10% relative humidity and 12 hours phuttase.

The sex rate ofP. nigrispinus was 0.65 what Doubleday and Hewitson (Lepidoptera:
showed higher number of females than adults. ThHdymphalidae) were studied at 25 + 1°C, relative
sex ratio of Asopinae could be changed undemumidity of 68 + 10% and photo phase of 12
unfavorable conditions of temperature and/or foodhours. Podisus nigrispinuscan develop and
shortage such as reported for the predominanaeirvive until the adult stage feeding on catergslla
of males of P. maculiventrisin the laboratory of first or second instars &. lacinia saundersji
during periods of prey shortag@Mukerji and although that prey is less appropriate for that
Leroux, 1965). Thus, the predominance of femalegredator. However, the survival & nigrispinus

of P. nigrispinus indicated that the feeding during the initial instars can allow this predator
difficulty due to the presence of spines in thecomplement its diet feeding with another prey and
integument of C. lacinia saundersiiwas not maintain its population in areas planted with
sufficient to affect the sex rate Bf nigrispinus. sunflower.

Podisus nigrispinugleveloped and survived until

the adult stage feeding on first or second instar
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