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ABSTRACT

Larvae of Anicla infecta (Ochsenheimer, 1816) (Noctuidae) feed upon many grasses and may be harm-
ful to cereals and fodder of economic importance. This study was developed aiming to contribute
to knowledge of the biology of this species. The rearing was done in an environmental chamber with
the following settings: temperature of 25 + 1°C; relative humidity of 70% * 10%, and photoperiod
of L14: D10. The larvae fed on ryegrass, Lolium multiflorum Lam. The results express the mean and
standard error for the length of every stage in days. For each stage we observed the following time
of development: egg 3.2 + 0.09; larvae 18.7 + 0.07; pre-pupae 3.3 + 0.04; pupae 12.6 + 0.14; and
adult longevity was 12.1 + 1.03. Also the pre-egg-laying period was 4.4 + 0.59; the egg-laying pe-
riod was 8.1 + 0.84; and the post-egg-laying period was 0.3 + 0.14. The mean number of egg-lay-
ing cycles per female was 6.7 + 0.73; that of eggs per cycle was 77.5 + 4.37; and total eggs per fe-
male was 521.4 + 47.36.
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RESUMO

Biologia de Anicla infecta (Ochsenheimer, 1816) (Lepidoptera, Noctuidae, Noctuinae),
sob condic¢oes de laboratorio

As lagartas de Anicla infecta (Ochsenheimer, 1816) alimentam-se de gramineas, podendo tornar-se
nocivas a cereais e forrageiras de importancia econémica. A fim de contribuir com informacdes para
o conhecimento de sua biologia, foi realizado um experimento com criagdo em camara climatizada
a25+ 1°C; 70% + 10% UR (umidade relativa) e fotofase de 14 h. As larvas foram alimentadas com
azevém, Lolium multiflorum Lam. Os resultados expressos pela média e pelo respectivo erro-padréo
para os periodos de cada fase, em dias, foram: ovo 3,2 + 0,09; lagarta 18,7 + 0,07; pré-pupa 3,3 +
0,04; pupa 12,6 + 0,14; e adulta: longevidade 12,1 + 1,03, pré-oviposicdo 4,4 + 0,59, oviposicdo 8,1 +
0,84 e pés-oviposicdo 0,3 £ 0,14. O nUmero médio de posturas por fémeafoi 6,7 + 0,73, ovos por
postura, 77,5 + 4,37 e ovos por fémea, 521,4 + 47,36.

Palavras-chave: azevém, desenvolvimento, Insecta, Lolium multiflorum.

INTRODUCTION cious feeding, and use of several host plants

(Scoble, 1995). Larvae of Anicla Grote, 1874,

Thelarval stage of most Noctuinae (= Agro-  however, do not rest on the ground but on their
tinae) is characterized by underground habits, vora  host plants which are mainly grasses.
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Anicla infecta (Ochsenheimer, 1816) was
originally described for Europe (Poole, 1989), but
it also occurs throughout the Americas (Crumb,
1956). The larvae feed on several native and cul-
tivated plants, including potatoes, onions, and es-
pecially grasses (Biezanko & Bertholdi, 1951,
Crumb, 1956; Biezanko et al., 1974). This species
has been listed in inventories of economically
important insects, along with key-pests (Silva et
al., 1968; Biezanko et al., 1974; Corseuil & Cruz,
1975). Between 1972 and 1975, 4. infecta was
represented in 98.6% and 69.4% of monthly sam-
ples using light trapsin Jaboticabal and Piracicaba,
SP, respectively (Laraet al., 1977). In Santa Maria,
RS, between March 1971 and February 1973 it
was present in 65% of the samples (Link, 1977).
Its wide geographic distribution and broad mor-
phological variation both in the adult (Kéhler,
1945) and larval stages (Crumb, 1956) explain the
large number of synonyms known for this species.

The continuous practice of extensive mono-
culture of cereals and fodder often increase insect
population growth to pest level. The efficient
management of this problem requires biological
understanding of the organisms that integrate these
agrosystems at the population and community
levels. Recent studies on 4. infecta include
sampling of specimens using light trapsin Rio
Grande do Sul (Carvalho et al., 1971; Tarrago
et al., 1975; Link, 1977; Specht, 1996), ecological
estimates of noctuid communities in Sdo Paulo
(Lara & SilveiraNeto, 1977; Laraet al., 1977,
Silveira Neto et al., 1977), and descriptions of
early stages plus new distribution records for
Chile and Ecuador (Angulo & Olivares, 1997).
The study by Foerster & Mello (1996) inves-
tigated the biology of this species [cited as “A.
infecta (Guenée)” sic]. The author’ s suggestion
that larvee of A. infecta are sSimilar in size to those
of Pseudaletia sequax Franclemont, 1951 raised
the question of whether the material studied by
Foerster and Mello had been properly identified.
Examination of the voucher specimens in the
Foerster collection confirmed our suspicion and
revealed that the species studied by Foerster &
Mello (1996) was in fact 4. ignicans (Guenée,
1852).

Our study aims to elucidate the biology of
A. infecta. In the laboratory, we measured several
aspects of its adult (e.g., longevity and fecundity)
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and larval biology (e.g., number and duration of
each instar). Our findings broaden previous
knowledge of the genus Anicla in particular, and
contribute to the understanding of the biology of
grass-associated insects in general.

MATERIAL AND METHODS

Our study is based on 11 mating pairs from
stock maintained in an environmental chamber at
25 + 1°C; 70% + 10% humidity and 14 h of pho-
tophase; and the progeny that was obtained from
these pairs. The methodology for studying adults
and eggs followed Melo & Parra (1988). The stock
originated from Salvador do Sul, RS.

For the purpose of our research, thelife cycle
was divided into adult, egg, larval, pre-pupal, and
pupal phases. In the adult phase we examined
longevity, oviposition period (including pre and
post-oviposition), number of oviposition events,
total number of eggs, and the average number of
eggs per oviposition event and per individual. The
pre-oviposition period is equivalent to the number
of days required for females to start laying eggs
following eclosion and mating, and the post-ovi-
position period refers to the number of days they
survive after oviposition has terminated. The mean
values of the adult longevity and pupal dimension
were compared through a ¢ test (p = 0.05). The
correlation between pupal length and width was
calculated using the Pearson correlation coefficient.

For the study of immature stages, groups of
larvae were placed in plagtic containers (12 cm dia-
meter by 20 cm height) covered with anylon screen.
The host plant, ryegrass (Lolium multiflorum Lam.),
was provided ad libitum and changed daily. The
number of days required for the completion of each
phase of development was recorded. To identify and
count the number of larval instars, a control group
was used from which 10 caterpillars were daily killed
in boiling water and preserved in ethyl acohol 70%.
Head capsules of preserved caterpillars were mea-
sured under a stereo microscope provided with an
ocular micrometer, and the measures corresponding
to different larval instars were grouped by frequency
distribution (Parra & Haddad, 1989). We estimated
the duration of the larval period taking into account
two separate phases; that in which the insects are
actively feeding (hereafter called larval phase), and
the pre-pupal phase.
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By definition, the pre-pupal phase begins
when the larva stops feeding, and ends with pu-
pation (Parra, 1992). During this phase; larvae were
maintained on a piece of moist filter paper in a
plastic container (10 cm diameter by 7 cm height)
covered with a nylon screen.

Pupae were kept in a plastic container (14
cm diameter by 10 cm height), and following sex
determination (Butt & Cantu, 1962), we measured
pupal length and width using digital calipers with
a precision of one hundredth of a millimeter. We
used a Chi-square test (c?) (p = 0.05) to test for
deviations of the 1:1 sex ratio.

Six adult males and five females voucher
specimens were deposited in the collection of the
Museu de Ciéncias e Tecnologia of the Pontificia
Universidade Catdlica do Rio Grande do Sul
(PUCRS), reference numbers MCTP 7566 and
7567, respectively.

RESULTS AND DISCUSSION

The mean duration of each phase of deve-
lopment of A. infecta is presented in Table 1, and
the proportions (%) areillustrated in Fig. 1. The
complete life cycle of A. infecta was 49.9 days,
of which 3.2 days were required for egg deve-
lopment, 18.7 for larval, 3.3 for pre-pupal, and
12.6 days for pupal development. The pre-pupal
phase is a particularly delicate period of develop-
ment in which larvae remain motionlessin the sail

Adults
24.25%

Pupae
25.25%

Pre-pupae
6.61%

and their cuticle isless resistant than that of pupae,
yet 3.3 days are needed for the completion of this
phase of development. The egg, larval, and pupal
phases of A. infecta were dightly shorter than those
of A. ignicans kept at 26°C (egg: 4 days; larva
including pre-pupa: 24.4 days, and pupa: 15.4 days,
as reported in Foerster & Mello, 1996).

The mean duration of the adult phase was
11.4 days for males and 12.8 for females, and the
difference between these values was not statisticaly
significant (Table 1; t = 0.96). Eight of 11 studied
females died soon after their last oviposition, and
the other three died one day after the event. The
mean number of oviposition events per female was
6.7, and each female laid on average 521.4 eggs,
resulting in 77.5 eggs per oviposition event.

A comparison between our results for 4. in-
fecta and those of Foerster & Mello (1996) for 4.
ignicans (8s A. infecta, see Introduction) allowed
us to verify whether these two species had simi-
lar biological characteristics. Anicla ignicans was
reared on ryegrass at 22°C and 12 h photophase;
and female longevity, oviposition period, and the
duration of the egg, larval, (including pre-pupal)
and pupal phases were recorded (Foerster & Méllo,
1996). The correlation coefficient corresponding to
the two sets of parameters for the two species was
r =0.96 indicating that A. infecta and A. ignicans
have similar developmental characteristics despite
the differences in the temperature regime between
our study and that of Foerster & Mello (1996).

Fig. 1 — Percent of development periods for Anicla infecta reared at 25 + 1°C, UR 70% + 10% and 14 h photophase.
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We recorded the mortality rate for A. infecta
eggs and larvae, including the pre-pupal phase. In
the laboratory, egg mortality was 13.2%, i.e., 3,347
larvae eclosed from 3,652 eggs. Of 472 larvae
studied, 211 reached the pre-pupal phase and 78
pupae were obtained. The high mortdlity rate in the
larval phase is possibly due to the temperature at
which the larvae were raised (ryegrass is awinter
culture). Because A. infecta pupates in the soil,
high mortality in the pre-pupal phase may reflect
our inability to reproduce required conditions for
pupation (e.g., appropriate humidity level).

Mean widths of head capsules of 210 larvae
are presented in Table 2. The larval period of A.
infecta was constituted of six instars, and the

growth rate of 1.53% follows the rule of geometric
growth (Dyar, 1890).

Head capsules of 4. infecta were slightly
smaller than those of 4. ignicans studied by
Foerster & Mello (1996), but the growth rate was
similar between the two species.

Pupal length and width arein Table 3. Males
were significantly larger than females. The corre-
lation between pupal length and width was 0.84
for female and 0.91 for male, suggesting that alo-
metric proportions are maintained in pupae of
different sizes.

The obtained sex ratio was 0.41, which does
not differ significantly from a 1:1 ratio (c2= 1.6,
p < 0.05).

TABLE 1
Mean duration and standard error in days of development phases of Anicla infecta reared at 25 + 1°C,
UR 70% =+ 10% and 14 h photophase.

Phases n Mean
Adult
Mae 11 11.4+1.15
Female (total) 11 12.8+0.91
Pre-oviposition 4.4+ 0.59
Oviposition 8.1+0.84
Post-oviposition 0.3+0.14
Eqgg (incubate/laying) 29 3.2+ 0.09
Larva 472 18.7 £ 0.07
Pre-pupa 211 33+0.04
Pupa 78 12.6+0.14
TABLE 2

Mean width and standard error in mm of cephalic capsules of Anicla infecta reared at 25 + 1°C,
UR 70% =+ 10% and 14 h photophase.

Instars n Mean
1° 31 0.3+ 0.002
22 19 0.5+ 0.002
32 20 0.8+0.011
42 33 1.3+0.017
5° 41 2.0+0.017
6° 66 2.9+0.017
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TABLE 3
Mean and standard error of length and width, correlation coefficient and ¢ test of measures of the pupae of
Anicla infecta reared at 25 + 1°C, UR 70% =+ 10% and 14 h photophase.

Pupae n Length Width r
Females 32 12.2+0.15 4.5+0.05 0.84
Males 46 13.0£0.15 4.6 +0.05 0.91
t (p=0.05) 3.57 2.13
CONCLUSION CARVALHO, S, TARRAGO, M. F. S. & LINK, D., 1971,

This study addresses the complete life cycle
of A. infecta, including adult longevity and fecun-
dity, time of development for al life stages, and
measurements of body size for caterpillars and
pupae. We found that the previously published
description of the life cycle of A. infecta (Foerster
& Mello, 1996) actualy refersto A. ignicans. A
comparison of our results with those obtained by
Foerster & Méllo (1996) for 4. ignicans indicated
that the two species have similar developmental
characteristics.

Anicla infecta is a polyphagous species that
has high morphological variation, and is widely
distributed in the Americas, occurring with acces-
sory species in different crops. The present study
explores important biological characteristics of
this species, and will be useful for future com-
parison with other noctuid species.
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