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ABSTRACT

The aim of this study was to evaluate the develapiued reproduction oP. nigrispinusin laboratory when fed
with T. arnobiareared on guava leaves. This predator showed hgingtage of 21.11 days, survival of 60% and
periods of pre-oviposition, number of eggs/mass eggs/female and egg viability of 6.10 days, 2&@ggs, 314.90
eggs and 82.65%, respectively. These results deratets thatT. arnobiafed with guava leaves was an adequate
supply of food t&.nigrispinus
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INTRODUCTION and wheat (Guedes et al., 2000; Pereira et al.,
2001).

Predators of the geniodisusare natural enemies The brown eucalyptus caterpillaihyrinteina
used for biological control. They occur in thearnobia (Stoll, 1782) (Lepidoptera: Geometridae)
entire American Continent (Thomas, 1992) ands one of the most important defoliator of
have been found in agriculture and forest areas fucalyptusspp.,Psidium guajavaCampomanesia
Brazil (Zanuncio et al., 1993Rodisus nigrispinus Spp. andEugenia spp. (Oliveira et al., 2005).
(Dallas, 1851)Heteroptera: Pentatomidae), one ofOutbreaks of this species in forest plantationshav
the most common species of this genus in theeen controlled, in some situations, with
Neotropical areas, was reported in Brazil atnsecticides. However, insecticides may Kill
Espirito Santo, Maranhdo, Minas Gerais, Mataatural enemies (Guedes et al., 1992) and
Grosso do Sul, Pard and S&do Paulo States. Thigntaminate the environment. Therefore, there is a
species has been found in the following cropsieed to develop alternative control methods for
cotton, coffee, eucalyptus, pinus, corn, soybeathis pest (Zanuncio et al., 1991). Due to the itycil
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of rearing predatory stinkbug in laboratory, theséMaintenance and multiplication of the predator
insects have been produced and released Rodisus nigrispinus
biological control programs of defoliating P. nigrispinuswas reared in an acclimatized room
caterpillars (Zanuncio et al., 2002). at 25 + 3°C, relative humidity of 70 £ 10% and
However, this approach may decrease thejphotophase of 14 h. Ten adults Pf nigrispinus
efficiency in the field because the stimuli theywere maintained in plastic cup of 500 ml with
receive in mass rearing are different from those iabsorbent paper as oviposition site. Water was
natural prey. Therefore, biological aspects of¢hessupplied in an anesthetic tube type fixed at the
predators can be adversely affected (Sznajder asdver of these cups and with its extremity locked
Harvey, 2003). The knowledge about thewith cotton. P. nigrispinus was fed with
performance ofP. nigrispinusreared on natural Tenebrio molitor (Linnaeus, 1758) (Coleoptera:
prey is important not only to obtain the Tenebrionidae) larvae.
information about this predator on another host,
but also to obtain data on its establishment iasire Laboratory experiment
with the culture. Stage |
Holtz et al. (2007) evaluated the performanc®.of A total of 80 replications were used in which each
nigrispinus fed with T. arnobia caterpillars and one was constituted by an individualized second
demonstrated that this predator was not adapted itastar P. nigrispinusnymph in a Petri dish (9.0 x
that prey when reared on eucaliptus leaves. ThHe5 cm).A cotton pad (3 x 3 cm) was put on the
adaptation of herbivore in differents hosts hasibeenside top of each dish and daily moistened with
the subject of ecological studies (Agrawal, 2000)distilled water to maintain the humidity and water
However, low attention has been given to thesupply for these nymphs. The inferior part of the
investigation about how the predators can adapt ttishes was covered with paper filter to absorb the
the prey when them come from differents kind oexcess humidityP. nigrispinusnymphs received
host. The main of this study was to evaluate théourth instar larvae ofl. arnobig which were
development and reproduction Bf nigrispinusin  replaced when necessary.
laboratory, when fed witil. arnobia reared on
guava leaves. Stage |l
Twenty pairs of recently emergd®l nigrispinus
adults were obtained from the stage |. Each of

MATERIALS AND METHODS these pairs was conditioned in a plastic cup (9.5
cm height and 10 cm diameter). An anesthetic tube
Rearing the prey Thyrinteina arnobia type was put the inside cover of these cups wath it

Caterpillars of T. arnobia were obtained from a extremity locked with a cotton pad to supply water
mass rearing at Entomology Laboratory of Federdb the insects. The internal part of these cups was
University of Espirito Santo. The pupae werewrapped with paper as oviposition site. These
conditioned in PVC tubes with 200 mm diameteradults received caterpillars df. arnobia which

and 25 cm height. The adults ©f arnobia were were replaced when necessary.

transferred just after emergence to a 38 x 41 x 45

cm wood box with paper leaf in its internal wall asStatistical analysis

oviposition site. A glass door was put on one siddhe weight and weight gain was observed for the
of this box to facilitate the handling of the intec each instar and up to the third day of the adult
These adults received a 10% honey solution iatage (males and females). The duration and
anesthetic tube type and their egg masses wevébility of each instar oP. nigrispinuswere also
daily collected and maintained in an acclimatizedvaluated. The pre-oviposition period, the numbers
chamber at 25 + 3°C, relative humidity of 70 +of egg masses, eggs per egg mass, eggs per female
10% and photo phase of 12 h. The eggsTof and nymphs per egg mass besides the viability of
arnobiawere maintained in Petri dishes (9.0 x 1.229gs per egg mass per femaleRofnigrispinus

cm) until emergence of the caterpillars that weravere evaluated. The analyses of variance at 5%
transferred to plastic tubes (15 x 12 cm) with theorobability level were performed for all the
leaves of guavaPsidiumguajavg until the pupa characteristics investigated.

stage.
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RESULTS AND DISCUSSION period (Fig. 1B). Heavier weight &f. nigrispinus
nymphs at the end of the nymph period for those
The weight of the nymphs oP. nigrispinus that originated females and in the adult stage was
independent of gender (male and female), wergimilar to that found folPodisus distinctugStal,
similar in the second, third and fourth instar (leab 1860) (Heteroptera: Pentatomidae) fed with
1). However, the females from the fifth instar weremolitor larvae (Zanuncio et al., 1998; Matos Neto
heavier than males. Gain of weight during theet al., 2004) and toP. nigrispinus fed with
second, third and fifth instars for nymphs whichZophobas confusaGebien, 1906 (Coleoptera:
originated the females or males Bf nigrispinus  Tenebrionidae) larvae (Zanuncio et al., 1996). This
were similar (Fig. 1A). However, gain of weight higher weight of the females than males was due
was higher for the females in the fourth instato biomass accumulation by the females, which
compared to the males. was necessary for their reproduction from the
The males and females of this predator lost weighiteginning of the fifth instarWeight gain by the
on the first day of the adult stage, which contithue females of predatory Pentatomidae has also been
for the males on their second day of life. On théelated to the development of their ovary and egg
other hand, P. nigrispinus females had formation (Oliveira et al., 1999; Oliveira et al.,
approximately 8% gains of weight during this2002).

Table 1- Nymphs of weight (mean * standard error) in theosd, third, fourth and fifth stages and adultsluhée

third day (mg) ofPodisus nigrispinusvith Thyrinteina arnobia(25 + 3 ° C, RH 70 = 10% and photophase of 12
hours).

Instar F_emales « Range of average Males Range of average
Weight (mg) Weight (mg)

Il 0.73+0.22 a (0.6 -0.9) 0.74 £ 0.02 a (0.6990

1l 3.14+0.17 a (2.4-4.4) 3.21+0.30 a (2.8.8)

v 10.20 £ 0.97 a (6.2-16.2) 991+1.00a (6128-6)

\/ 2995+ 251a (15.9 — 46.5) 22.42+0.89b (3.1)
1° adult day 65.39+1.74 a (51.7 - 75.4) 45.6164 b (35.4 — 68.5)
2° adult day 64.23+4.27 a (33.1-85.0) 41.2008d (26.4 — 50.5)
3° adult day 69.21 +4.95a (41.9-111.7) 40.2036 b (27.7 — 57.0)

* Means followed by the same letter in the line @oe different at 5% of probability.
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Figure 1 - Gain of weight (%) of females and malesRafdisus nigrispinushe second, third, fourth
and fifth stages (A) and the first and second dafysidulthood (B) fed with larvae
Thyrinteina arnobia25 + 3 ° C, RH 70 £ 10% and photophase of 12$our
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Duration from second to fifth instar (5.18 to 6.89The nymph viability of each instar ofP.
days) ofP. nigrispinuswas similar to that of 4.1 to nigrispinus(Table 2) was similar to that found for
6.7 days for this predator fed wittMusca this predator with caterpillars d8. mori (85 a
domestica(Linnaeus 1758 (Diptera: Muscidae) 96%) from the second until fitth nymphal stage
larvae and 3.4 to 6.0 days wittBombyx mori (Fernandes et al., 1996). The total viability (60%)
(Linnaeus 1758) (Lepidoptera: Bombycidae) was also similar when this predator were fed with
larvae (Zanuncio et al., 1990). These values wer8. frugiperda(64%) and withT. molitor (68%)
also similar for this predator with different prey (Oliveira et al., 2004).

because it presented duration of each instar froifhe longevity ofP. nigrispinuswas 35.54 days for
3.3 to 6.9 days withRachiplusianu (Guenée, the females and 43.08 days for the males (Table
1852) (Lepidoptera: Noctuidae) (Saini, 1994)3). The shorter longevity d?. nigrispinusfemales
larvae and 3.4 to 6.2 days witilabama than the males when fed witlT. arnobia
argillacea  (Huebner, 1818) (Lepidoptera: caterpillars agreed with that reported for this
Noctuidae) caterpillars (Oliveira et al., 2002).eTh predator fed witlS. frugiperdalarvae (39.6 days)
duration of 21.11 days for the nymph stagdPof (Oliveira et al., 2004). It could be explained b t
nigrispinus (Table 2) was similar to that of this high energy use of the females for egg formation
predator fedSpodoptera frugiperddJ.E. Smith, and oviposition. This occurs due to different
1797) (21.6 days) antl. molitorpupae (20.4 days) energy allocation between the physiological
(Oliveira et al., 2004). These results also showedrocesses with increase of one energy demand for
thatT. arnobialarva was an adequate prey to meeegg production and decrease for maintenance (i.e.
the development and reproduction requirements dbngevity) (Sibly and Calow, 1986).

P. nigrispinus

Table 2 - Duration of the nymphal stages and (days) (meataadard error) dPodisus nigrispinuged Thyrinteina
arnobia 25 + 3°C, RH 70 + 10% and photophase of 12 hours

Instar Duration (days) Range of average Viability $0)
Il 5.18+0.21 (3-9) 86
11 4.61+0.11 (4-6) 86
v 4.43+£0.16 3-7) 95
\Y 6.89 + 0.22 (6 -11) 86
Total 21.11 +0.52 (18 — 27) 60

Table 3 -Mean * standard error of biological aspect®oflisusnigrispinusadults fed withThyrinteina arnobian
the laboratory (25 + 3 °C, RH 70 + 10% and photephaf 12 hours).

Parameters Podisus nigrispinus Range of average
Pre-oviposition (days) 6.10+0.91 (2-11)
Number of eggs/females 314.90 +59.31 (121 - 679)
Egg viability (%) 82.65+1.33 (22 - 100)
Longevity (females) 35.54 £ 3.02 (19 -61)
Longevity (males) 43.08 £ 4.72 (17 — 65)

The pre-oviposition period per female @&. (348,10) (Oliveira et al., 2002) and with molitor
nigrispinuswas 6.10 days (Table 3), which was(296,66; 325,00) (Espindula et al., 1996; Oliveira
similar to 6.3 days found for this predator Th et al., 2004) and higher than that when fed with
arnobia reared in eucalyptus leaves (Holtz et al.Diatraea saccharalis  (Fabricius, 1794)
2006) and withA. argillaceacaterpillars (Oliveira (Lepidoptera: Crambidae) (97,12) (Vacari et al.,
et al., 2002).The number of eggs per femal®.of 2007) and withT. arnobia (57.0) reared with
nigrispinus fed with T. arnobia (314.90), was eucalyptus (Holtz et al., 2006; 2007). The highest
similar to that found for this predator when fednumber of eggs found fd?. nigrispinuswhen fed
with A. argillacea caterpillars and cotton crop with A. argillaceaand cotton crop off. molitor
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larvae and with caterpillars @f. arnobiareared in

433

Espindula, M.C.; Oliveira, H.N.; Campanharo, M.;

guava leaves, suggested that these preys may havéastori, P.L.; Magevski, G.C. (2006), Influéncia da

better nutritional requirements fBr. nigrispinus
Eggs viability of this predator was 82.65% (Table

3), which was higher than that reported by Holtz et

al. (2006) forP. nigrispinusfed with T. arnobia

massa corporal sobre caracteristicas reprodutivas e
longevidade de fémeas d@odisus nigrispinus
(Dallas) (Heteroptera: Pentatomidalgesia 24, 19-

25

Fernandes, L.G.; Carvalho, C.F.; Bueno, V.H.P.;iDin

(56.4 %), when reared with eucalyptus leaves. In | ¢ (1996), Aspectos biolégicos dBrontocoris

T. molitor (79.2 %) andS. frugiperda(85.2 %)
(Oliveira et al., 2004), results were similar
showing thatP. nigrispinusfed with T. arnobia
from guava
quality.
Results showed thak. arnobiareared on guava
leaves could be an appropriate prey B
nigrispinus Holtz et al. (2007) reported that this
caterpillar reared on eucalyptus leaves was not

Guedes,
aMedeiros, A.G.B. (2000), Species richness and

tabidusSignoret, 1852 €&odisus nigrispinu®allas,
1851 (Hemiptera: Pentatomida®ev. Cerng2, 1-
15.

leaves had adequate nutritionalGuedes, R.N.C.; Lima, J.0.G.; Zanuncio, J.C. (1992)

Seletividade dos inseticidas deltametrina, feneader
e fenitrition paraPodisus connexivuBergroth, 1891
(Heteroptera: Pentatomidae)An. Soc. Entomol.
Bras, 21, 339-346.

R.N.C.; Zanuncio, T.V.; Zanuncio, J.C,;

good prey, because these leaves had a specifichctation of defoliator Lepidoptera populations i
essence which produced secondary substancesgrazilian plantations of Eucalyptus grandis as

which  might affect stinkbug development.

affected by plant age and weather factéis. Ecol.

However, Holtz et al. (2003) evaluated the effect Manag, 137, 179-184.

of these substances dn arnobiaand found that

Holtz, A.M.; Oliveira, H.G.; Pallini, A.; Venzon, M

these compounds did not affect the development of Zanuncio, J.C.; Oliveira, C.L.; Marinho, J.S;

this caterpillar on eucalyptus, but others

substances that come from guava could affect their
development. Santos et al. (2000) and Oliveira et

al. (2005) found thatT. arnobia had better

Rosado, M.C. (2003), Desempenho Teyrinteina
arnobia Stoll (Lepidoptera: Geometridae) em
eucalipto e goiaba: o hospedeiro nativo ndo é um
bom hospedeiroReotrop. Entomo|.32, 427-431.

Holtz, A.M.; Zanuncio, J.C.; Marinho, J.S.; Pratiss

development on guava leaves, which could be . pajiini A Pereira. C.J. (2006), Caractecis

considered as the best host for it, while eucalyptu
leaves had poor digestibility and nutritional gtyali

which reduced the development of this caterpillar.

For this reason, when. arnobiawas reared with

biolégicas de adultos ddPodisus nigrispinuse
Supputius cincticeps(Hemiptera: Pentatomidae)
alimentados conThyrinteina arnobia(Lepidoptera:
Geometridae)ldesia 24, 41-418.

eucalyptus leaves, probably the larvae had a loweroltz, AM.; Zanuncio, J.C.; Oliveira, C.L.; Pradli
quality and therefore affected the development of D-; Pallini A; Marinho, J.S.; Vianna, U.R. (2007),

the predator.
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