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ABSTRACT

Thyrinteina arnobia, is one of the most important defoliating caterpillars of Eucalyptus in Brazl The objective of
this work was to eval uate the development and the reproduction of feeding on leaves of guava (Psidium guajava) or
Eucalyptus grandis in the 15" generation, after rearing this species for 14 genrations on guava leaves. T. arnobia
showed shorter larval period, better viahility of caterpillars and pupae, heavier pupae, higher number of eggs per
female, better egg viability and shorter longevity of females in guava leaves than in Eucalyptus leaves. The better
development and reproduction with P. guajava showed that this insect could be reared in labaratory with guaa

leaves.
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INTRODUCTION

Female moths of Thyrinteina anohba (Stall)
(Lepidoptera: Geometridag) shows white wings
with scattered punctuations, filiform antennae and
are larger than males which shows brown wings
and pectinated antennae. Mating and egg laying o
this insed occur during the night. Its egg masses
are deposited around fine branches with up to
1000 eggs each batch and they are dark green
when laid and progressively become darker and
turn black near caterpillar hatching. Incubation
period of eggsis around 10 days. Caterpillars of T.
arnobia are known as “brown-color-caterpillar”
and “brown-caterpillar” and are usually black.
Caterpillars of T. arnobia show two conical
saliencies in the head separated by a lower part,
their lenght is about 50 mm and they have a
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chestnut tree-dark  coloration when  well
developed, which can mimic them as gmall
branches. The larval period o this insect lasts
about 25 days and pupation occurs in Eucalyptus
leaves and lasts about 10 days. T. arnohia begins
feeding from the base to the top of trees and from
the margin to the interior of Eucalyptus stands
(Zanuncio & al., 1993).

T. arnobia aso feals on rative plants sich as
Villaresia  congonta, llex paraguaensis,
Campomanesia spp., Eugenia spp. and Psidium
gugava (Chiardli, 1943 Feredra, 198Q Santos
e al., 2000. Caterpillars of this edes have bean
reported in most areas where Eucalyptus spp. is
cultivated in Brazil (Zanuncio & al., 1997.
Outbreak of this pest is believed to happen
becuse this plant grows in extensive areas and
during long periods with large food and shelter
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avail ability (Santos et al., 1996. These condtions
have allowed T. arnobia to cause serious damage
to these plants (Anjos & al., 1987) and to become
the most important eucalyptus defoliator in Brazil
(Zanuncio & al., 1997).

This work evaluated the development and
reproduction of T. arnokia in the 15" generation
feeding on leaves of P. gugava or Eucalyptus
grands, after rearing this gedes for 14
generations on guava leaves in the laboratory,
aiming to determine the best diet to rear T. arnobia
in laboratory.

MATERIALS AND METHODS

T. arnohbia rearing started with pupee colleded in
eucalyptus plantations and brought to the
laboratory where they were placed in PVC (Paly
Vinyl Chlorid) tubes with 200 mm diameter and
25 cm height. Adults of this insect were
transferred to 38 x 41 x 45 cm wood boxes just
after emergence with a corrugated A4 paper in the
internal walls as oviposition site. One side of these
boxes was constituted by a glassdoor to facilitate
handling o inseds. Adults of T. arnobia received
a 10% honey solution in anesthetic type tubes and
its egg masses were coll eaded and maintained daily
in an acdimatized room at 25 + 3°C, 70 + 10%
relative humidity and photophase of 12 haurs.
Eggs of T. arnobia were coll eded and maintained
in Petri dishes (9.0 x 12 cm) for hatching.
Caterpill ars were transferred to plastic cages (15 x
12 cm) with guava leaves (P. gugava) until
pupation. This was repeated during 14 generations
in an acdimatized room under the same
condtions.

The epeiment was developed with 120
caterpillars on first larval instar of T. arnokia at
the 15" generation after 14 generations with guava
leaves (P. gugava). These individuals were

separated in two groups with sixty of them fealing
on guava leaves and the other sixty on E. grands
leaves. Each caterpillar was individualized in a
Petri dish (15 x 12 cm) with a leaf of the
respective host. A glassDuran type tube (3.0 x 05
cm) with water was placed in the petiole to ke
leaf turged. Cleaning and leaf change were made
daily. Caterpillars of T. arnoka were kept in these
plates until pupation and then transferred to 500
ml plastic pots until adult emergence. Fifteen pairs
of T. arnobia were randomly chosen, formed per
host and individualized in 500 ml plastic pots with
a 10% honey solution in anesthetic tubes type and
paper as oviposition site.

Duration of larval, pre-pupal and pupal period
weight of pupae, and \ability of caterpillars and
pupee were evaluated. Pre-oviposition and
oviposition periods and rumbers of egg masses,
eggs per female and eggs per egg mass besides
viability of eggs and longevity of adults of T.
arnohia were determined.

Analyses of variance at 5% probability level were
performed for all characteristics investigated.

RESULT S

The larval period o individuals of T. arnokia
originated on eucalyptus leaves was longer than on
guava leaves. Pre-pupal and pupal periods of this
lepidopteran were similar between hosts but males
showed longer pupal period than females with this
host. Pupae that originated females were heavier
than those of males with both hosts and pupae
from caterpillars feeding on guava leaves were
heavier than those fed on eucalyptus (Table 1).
Caterpill ars were transferred to plastic cages (15 x
12 cm) with guava leaves (P. gugava) until
pupation. This was repeated during 14 generations
in an acdimatized room under the same
condtions.

Table 1 - Averages + standard error for larvae (PL), pre-pupee (PRP) and pupae (PP periods and pupae weight
(PSB of Thyrinteina anobia (Lepidoptera: Geometridae) fed with Psidium gugava or Eucalyptus grandis leaves
in the 15™ generation after been reaed during 14 generations on leaves of the first host in labaratory. 25 + 3°C, 70

+ 10% relative humidity and fotofase of 12 hours.

Parameters Psidium guajava Eucalyptusgrandis

Females Males Females Males
PL (days) 29.84+0.75Ba 2325+ 0.63Bb 37431+ 1.13Aa 30.67+2.20 Ab
PRP (days) 1.95+0.09 Aa 1.92+0.08 Aa 1.93+0.07 Aa 2.00+£0.08 Aa
PP (days) 1047+ 0.21 Ab 1150+ 0.15 Aa 1021+ 0.15Ab 1150+ 0.22 Aa
PSP(mg) 68056 + 16.04 Aa 28046 + 8,30 Ab 55003+ 18.16 Ba 23028+ 15.14Bb

Mean of males or femaes foll owed by the same capital |etter, in the line, are not different at 5% of probability; mean of males
and females in the same host foll owed by the sane small letter are not different & 5% d probability.
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Table 2 - Biological aspeds of Thyrinteina arnokia (Lepidoptera: Geometridae) adults from caterpillars fed with
Psidium guajava or Eucalyptus grandis leaves in the 15" generation after being reaed during 14 generations with
leaves of thefirst host in laboratory. 25 + 3°C, 70 + 10% relative humidity and fotofase of 12 hours.

Parameters Psidium guajava Eucalyptusgrandis
Pre-ovipasition (days) 3.87+041A 447+ 045A
Oviposition (days) 373+ 056 A 3.65+0.33A
Number of egg masses 433+ 0.61A 3.65+0.27A
Total number of eggs/female 86187+ 10343 A 46065 + 63.84 B
Number of eggsegg mass 30592 + 5253 A 13913+ 25.17B
Egg viahility (%) 8875+3.20A 6350+ 7.35B
Larvae viahility (%) 80.001+ 6,41 A 5750+ 7.42B
Pupae viabil ity (%) 96.88+ 3.13A 8235+ 9.53B

Mean foll owed by the same capital letter in the line are not different at 5% of probability.
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Figure 1 - Number of eggs/egg mass per female of Thyrinteina anobia (Lepidoptera:
Geometridae) in the 15" generation from caterpillars reaed with Psidium
gugava or Eucalyptus grandis after 14 generations fed on leaves of the first
host. Means followed by the same letter per egg massare not different at 5%

probahility.

Pre-oviposition and oviposition periods and
number of egg masses were similar with guava
and eucalyptus. However, the number of
eggs/female, eggs/egg mass and viability of eggs,
caterpillars and pupee of T. arnokia showed higher
values with guava leaves (Table 2).

Females of T. arnobia fed with guava leaves
showed in the first and second egg massess higher

number of eggs. The number of caterpillars per
female was higher in the first, second and fourth
egg masses with guava leave (Fig. 1 and 2).

T. arnobia females showed longer longevity with
eucalyptus but that of males was smilar between
treatments. Females of this lepidopteran showed
longer longevity than males in both treatments

(Fig. 3).
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Figure 2 - Number of caterpillars hatched per egg massper female of Thyrinteina anobia
(Lepidoptera: Geometridae) from caterpillars reaed with Psidium gugjava or
Eucalyptus grands in the 15" generation after 14 generations fed on leaves of
the firg host. Means foll owed by the same letter per egg massare not different
at 5% probehility.
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Figure 3 - Longevity of adults of Thyrinteina anokia (Lepidoptera: Geometridae) whose
caterpillars were fed on Psidium gugava or Eucalyptus grandis leaves in the
15" generation after been reaed during 14 generations with leaves of the first
host. Means followed by the same caital letter for females or males between
treatments and lower case letters between males and females in the same host
arenot different at 5% probability.
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DISCUSSON

The shortest duration d the larval stage of
individuals of T. arnobia that originated males or
females on guava leaves agread with Santos et al.
(2000 and Holtz et al. (2003a). Larval period o
caterpillars fed on guava leaves which ariginated
females was also shorter than on E. grandis which
has been considered one of the best food sources
for T. arnoka (Lemos et al., 1999. The longest
duration o the larval stage of T. arnohia fed on
eucalyptus leaves could be due to the negative
impact of secondary compounds of these plants
(Penfold and Willis, 1961 Hill, 1966 Fox and
Macauley, 1977. Females of T. arnobia showed
longer larval period than males in both hosts. This
may have occurred because females are larger and
need a longy fealing period to accumulate
nutrients and to produce eggs (Panizzi and Parra,
1991 Santos et al. 2000).

Heavier weight and higher viability of T. arnobia
pupee with guava leaves indicated that this host
had higher nutritional quality and also that this
lepidopteran was better adaptated to this plant.

T. arnoba showed higher values for numbers of
eggs/egg mass total eggs/female and viability of
eggs with guava than with eucalyptus leaves. This
disagreed with Holtz et al. (2003) who found
higher values for these parameters when T. arncbia
was reared on eucalyptus after four generations on
this plant or with eucalyptus leaves in laboratory.
These authors considered that this adaptation
period was enough for chemical compounds
present in this plant to affect populations of this
herbivorein the original host (guava) but nat in the
introduced one (eucalyptus). Numbers of eggs and
caterpillars per female per egg massof T. arnokia
were also higher with guava than with eucalyptus
leaves. Again, this indicated a worse nutritional
quality and digestibility of leaves of E. grandis due
to presence of secondary compounds such as
essential oils and tannins, which could reduce
availability of proteins for herbivores (Jaremo,
1999 Penfold and Willis, 1961). This was
demonstrated by the fact that tannins dored in cak
leaves and aher plants could be combined with
proteins of leaves and digestive enzymes in the
intestine of herbivores, which could hinder the
digestion of proteins (Panizzi and Parra, 1991).
This could reduce the absorption o nutrients and

80t

the reproduction o inseds (Berennbaum and
Zangerl, 1996.

Longevity of T. arnobia males was sSmilar
between treatments but thiswas horter for females
originated from caterpillars feading on @ava
leaves. Shorter longevity with leaves of this host
could be due to the higher number of eggs laid by
T. arnokia when fealing with guava leaves. This
could led to an allocation o energy between
different physiologic processes with increment of
one of them (reproduction) and deaease of another
(longevity) (Sibly and Calow, 1986. For this
reason the increase on number of eggs deposited
could reduce the energy available with a
consequent reduction on longevity.

The results dowed that leaves of P. gugava
represented a better host to maintain and to
multiply T. arnobiain laboratory conditions.
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RESUMO

Thyrinteina anadbia, € umas das mais importantes
lagartas desfolhadoras de aucalipto no Brasil. O
objetivo desse trabalho foi avaliar o
desenvalvimento e a reproducdo desse |epidoptero
em folhas de goiabeira (Psidium guajava) e
Eucalyptus grandis, na 15° geragdo, ap0s criar
es| espéde por 14 geragbes em folhas de
goiabeira. T. arncbia gresentou menor periodo
larval, maior viabilidade de lagartas e de pupes,
maior peso pupal, maior nimero de ovos totais
por fémea e viabilidade de ovos e menor
longevidade de fémeas com folhas de goiabeira.
Além dis®, teve mehor desempenho e
reproducdo com P. guajava, do que com folhas de
E. grandis, mostrando que esse inseto pode ser
criado com folhas de goiabeira em laboratdrio.
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