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Abstract

The genus Anicla Grote, 1874 is composed of eleven species; their larvae are harmful, mainly to native and cultivated
grasses, but up to now, there is information available of only two species. This study aims at detailing the bionomy of
A. mahalpa Schaus; the data were obtained from a laboratory rearing under the following settings: 20 £2 °C, 70 £ 10%
relative humidity and 12 hours of photoperiod. Larvae were fed on ryegrass, Lolium multiflorum Lam. (Poaceae). The
results expressed by the mean and respective standard error for the periods of each phase, in days, were the following:
egg 6.00 = 0.00, larva 36.47 £ 0.44, pre-pupa 5.23 + 0.21, pupa 23.60 + 0.37, and adult: longevity 15.24 £ 0.75 with
pre-egg-laying-periods of 5.29 * 0.32; egg-laying period, 9.64 + 0.81, and post-egg-laying period, 0.71 + 0.27 days.
The mean number of egg-laying cycles per female was 7.36 + 0.20 and 2,014.21 £ 78.93 eggs per female. Eggs, which
are subspheric, have a diameter of 0.76 £ 0.01 mm; larvae passed through six instars; their head capsules width, pro-
vided a mean ratio of growth of 1.482. Pupae presented a mean width and length of 6.07 = 0.06 and 17.24 + 0.19 mm,
respectively and weight of 0.33 £ 0.01 g.

Keywords: agricultural importance, caterpillar, development, insecta.

Bionomia de Anicla mahalpa Schaus, 1898
(Lepidoptera: Noctuidae: Noctuinae), em laboratoério

Resumo

O género Anicla Grote, 1874 € composto por onze espécies cujas lagartas sdo nocivas principalmente a gramineas
nativas e cultivadas, entretanto, até o momento s6 existem informagdes a respeito de duas espécies. Este estudo obje-
tivou detalhar a bionomia de A. mahalpa Schaus cujos dados foram obtidos a partir de uma criagio laboratorial feita
sob condigdes de 20 =2 °C, 70 = 10% UR e 12 horas de fotofase. As lagartas foram alimentadas com azevém, Lolium
multiflorum Lam. (Poaceae). Os resultados expressos pela média e pelo respectivo erro-padrdo para os periodos de
cada fase, em dias, foram: ovo 6,00 £ 0,00; larva 36,47 * 0,44; pré-pupa 5,23 £ 0,21; pupa 23,60 £ 0,37 e adulta:
longevidade 15,24 + 0,75 com periodos de pré-oviposicdo 5,29 * 0,32; oviposi¢do 9,64 + 0,81 e pds-oviposi¢do
0,71 £ 0,27 dias. O nimero médio de posturas por fémea foi 7,36 £ 0,20 e de ovos por fémea, 2.014,21 + 78,93. Os
ovos, de formato subesférico, apresentam didmetro de 0,76 + 0,01 mm; as lagartas passaram por seis instares cujas
médias da largura das cdpsulas cefdlicas proporcionaram razdo média de crescimento de 1,482. As pupas apresentaram
em média largura e comprimento 6,07 + 0,06 e 17,24 £ 0,19 mm, respectivamente, e peso de 0,33 = 0,01 g.

Palavras-chave: desenvolvimento, insecta, importancia agricola, lagarta.

1. Introduction

Noctuidae, which account for 24.801 described spe- as armyworms, cutworms, semiloopers and velvet-
cies, comprehend the most diverse family of macrolepi- bean caterpillars (Holloway et al., 1992; Scoble, 1995).
doptera (Heppner, 1991), and include the biggest number Specimens of the Noctuinae subfamily are characterized
of economically important species, commonly known by underground habits, voracious feeding, and the use
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of several host plants (Holloway et al., 1992; Scoble,
1995). Larvae of Anicla Grote, 1874, however rest on
their host plants, which are mainly grasses (Foerster
and Mello, 1996; Teston et al., 2001). This genus has
eleven species (Poole, 1989), but biological knowledge
is restricted to two species (Foerster and Mello, 1996;
Angulo and Olivares, 1997; Teston et al., 2001).

Among the species found in the south region of
Brazil, there is the Anicla mahalpa Schaus, 1898, de-
scribed from specimen from Castro, Parand, Brazil
(Poole, 1989). It was considered as a synonym of Anicla
infecta (Ochsenheimer, 1816) from Hampson (1903);
however, Poole (1989) revalidated its specific identity.
Considering that knowledge about this species is restrict-
ed to the morphology of adults (Schaus, 1898) and re-
cordings of occurrences (Biezanko and Bertholdi, 1951),
this study aims at detailing the bionomy of A. mahalpa
in the laboratory.

2. Material and Methods

Data were obtained in laboratory under 20 £ 2 °C,
70 £ 10% relative humidity, and 12 hours of photoperiod,
in the Laboratério de Biologia do Campus Universitario
da Regido dos Vinhedos, Universidade de Caxias do Sul,
Bento Gongalves, RS, Brasil.

During the adult period, 14 mating pairs were
maintained in cylindrical PVC containers of 10 cm of
diameter, and 20 cm in height. Each container was in-
ternally covered with moist filter paper. They were fed
on a water solution of honey at 10% on an absorbent
cotton wad, which was changed daily. During the adult
period, longevity, oviposition period, including pre and
post oviposition, number of events of oviposition and the
total number of eggs per female were examined. The pre-
oviposition period is equivalent to the number of days re-
quired for females to start laying eggs following hatching
and mating, and the post-oviposition period refers to the
number of days they survive after oviposition is termi-
nated. The mean values of adult longevity, in both sexes,
were compared through Student’s #-test (p = 0.05).

To evaluate fertility and the incubation period, eggs
obtained randomly through cutting the filter paper con-
taining eggs were used; these eggs were transferred to
moist Petri plates and kept there up to the hatching of
larvae. Besides these 25 eggs, the morphology and mor-
phometry were used for these studies.

To evaluate parameters of larval phase, 127 just born
larvae were individualized in 200 mL plastic containers
and fed on ryegrass (Lolium multiflorum Lam.) which
was changed daily up to the beginning of pre-pupal pe-
riod, characterized by the interruption of feeding, size
reduction, and a drop to the base of the container in
search of substrate to metamorphose. During the change
of feeding, head capsules were collected to measure and
evaluate size and number of instars. Head capsules were
measured under a stereomicroscope provided with an
ocular micrometer with accuracy of a hundredth mil-
limeter, and the correspondent measures of different

larvae instars were grouped by distribution of frequency
(Parra and Haddad, 1989) and the growing ratio was
compared to the linear model suggested by Dyar (1890).
Estimates of the duration of the larval period considered
the time that larvae fed actively (called larval phase) up
to the transformation into chrysalis, considered as the
pre-pupae period (Parra, 1992). Correspondent percent-
ages of survival were calculated.

Besides this, eight groups of 50 larvae, placed in
glass cubes of 40 x 40 x 40 cm were fed on leaves of
lettuce [Lactuca sativa Linn. - Asteraceae], soy [Glycine
max (Linn.) Merril. - Fabaceae], tomato [Lycopersicum
esculentum Mill. - Solanaceae], cabbage [Brassica
oleracea Linn. var. capitata Linn. - Brassicaceae], bird-
seed [Phalaris canariensis Linn. - Poaceae], sugar cane
[Saccharum officinarum Linn. - Poaceae], elephant-grass
[Pennisetum purpureum (Pers.) Schum.], and wheat
[Triticum aestivum Linn. - Poaceae] to evaluate behavior
related to different host plants.

The pupae were placed in 14 cm diameter by 10 cm
height plastic containers. Two days after metamorphose,
the sex was identified (Butt and Cantu, 1962) and meas-
ures of length and width were taken using digital cali-
pers with a precision of one hundredth of a millimeter; at
the same time, the mass in semi-analytic scale was also
measured with a precision of one percent of a gram. The
Chi-square test (x*) (p = 0.05) was used to test the hy-
pothesis of equality of sex ratio; to evaluate differences
between parameters of each sex, mean values were com-
pared through Student’s 7-test (p = 0.05). The percentage
of survival was also evaluated.

From the values obtained, the biotic potential was
calculated following the criteria referred to in Silveira
Neto et al. (1976), diminishing the data of mortality and
considering null resistance to environment.

Three adults of each sex and five caterpillars voucher
specimens were deposited in the collection of the Museu
de Ciéncias e Tecnologia da Pontificia Universidade
Catolica do Rio Grande do Sul (PUCRS), reference
number MCTP 15.369 and MCTP L702, respectively.

3. Results and Discussion

The complete life cycle was 86.54 days; average du-
ration of each period of development is listed in Table 1,
and respective proportions illustrated in Figure 1.

The phases of egg, larva and pupa of A. mahalpa
were rather longer than those referred to by Foester and
Mello (1996) at 22 °C (egg: 6.0 days; larva and pre-
pupae 27.4 days; and pupae; 20.5 days) which have to
be assigned to Anicla ignicans (Guenée, 1852) as men-
tioned in Teston et al. (2001).

The mean duration of the adult phase was of
15.64 days for females (Figure 2a), and 14.73 for males
(Figure 2b), and the difference between these values was
not significant. The mean number of ovipositions per
female was 7.36 = 0.20, and each female laid an aver-
age of 2,014.21 £ 78.93 eggs, resulting in 273.67 eggs
per oviposition. These results are similar to those found
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Table 1. Mean duration and standard error in days and sur-

vival in percentage of development phases of the Anicla
mahalpa reared at 20 + 2 °C, UR 70% % 10% UR and

12 hours photophase.
Phases n Mean Survival
(%)

Adult 28 15.24+0.75 -
Male 14 1473+ 1.15 -
Female (total) 14 15.64 +£1.00 -
Pre-oviposition 14 529+0.32 -
Oviposition 14 9.64+£0.81 -
Post-oviposition 14 0.71x£0.27 -
Egg (incubate/laying) 569 6.00+0.00  97.24
Larval 109 3647044  96.23
Pre-pupal 106 5.23+0.21 97.25
Pupal 98 23.60+£0.37 9245

Pupae Adults

27.28% 17.61%

Larvae
42.14%

Figure 1. Percentage of development periods for Anicla
mahalpa reared at 20 £ 2 °C, UR 70% + 10% UR and
12 hours photophase.

by Foester and Mello (1996) for A. ignicans reared at a
temperature of 22 °C (1,807 £ 513 eggs and 227.6 eggs
per oviposition), but they are different from those related
by Teston et al. (2001) for A. infecta reared at 25 °C, the
values of which were below the third part.

Eggs, as in many other Noctuidae (Peterson, 1964),
were subspheric, with a diameter of 0.76 £ 0.01 mm
(n =25) and presented a high index of viability (Table 1).

The larvae of this species rest on the host plants
(Figure 2c), similar of other Anicla species, in opposition
of the most Noctuinae, characterized by underground
habits (Teston et al. 2001). The larvae exhibeit variable
colour patterns from green until dark brown (Figure 2d)
as described for the A. infecta (Crumb, 1956). The
coiled habit when disturbed similarly to the cutworms
(Noctuinae) was present (Crumb, 1956; Holloway et al.,
1992; Scoble, 1995).

Larvae (Figure 2a) passed trough six instars (Table 2)
as observed in the other two species, at a mean ratio of
growth of 1.482 which is within the expected if consider-
ing the model suggested by Dyar (1890). High viability
during all the larval period, including the pre-pupae period
(Table 1) is certainly related to the proper temperature un-
der which this species was reared, as temperatures above
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Figure 2. Anicla mahalpa: a) adult female; b) adult male;
¢) larvae resting in their host plant; and d) coiled larvae with
different coloration (bars = 1 cm).

Table 2. Mean and standard error in mm of cephalic cap-
sules of Anicla mahalpa reared at 20 +2 °C, UR 70% £ 10%
UR and 12 hours photophase.

Instar n Mean Ratio of growth
| 87 0.467 £0.002 -
I 32 0.660 £ 0.003 1.413
11 79 0.995 £ 0.008 1.508
v 78 1.407 £0.014 1.414
\4 78 2.333£0.020 1.658
VI 76 3.310 £ 0.023 1.419

25 °C determined high mortality of both A. infecta (Teston
etal., 2001) and A. ignicans (Foester and Mello, 1996).

No larvae that fed on lettuce leaves, soy, tomato or
cabbage survived until the second instar, but the main
part of those that fed on grasses (birdseed, 87,5%;
sugar cane, 88,6%; elephant grass, 85,3%; and wheat,
89,4%) resulted in perfect adults. This indicates that,
contrary to the A. infecta, which is a polyphytophagous
(Biezanko and Bertholdi, 1951; Crumb, 1956; Silva
et al., 1968; Biezanko et al., 1974), the A. mahalpa, like
the A. ignicans (Silva et al., 1968; Biezanko et al., 1974;
Foester and Mello, 1996), is an oligophytophagous,
and feeds on native and cultivated grasses, especially in
warmer regions.
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The obtecta pupae are reddish-brown, naked and
smooth, similar to those of the A. infecta (Angulo and
Olivares, 1997).

In the pupal phase, 51 females and 47 males were
obtained, which does not go against the hypothesis of
equality in sex ratio. The mean size and weight of pu-
pae was not significantly different between genders;
their mean values were 17.244 £ 0.190 mm length;
6.069 + 0.064 mm width, and 0.331 + 0.008 g weight.
The absence of significant differences between the pu-
pae of different sexes was also observed in A. ignicans,
reared at 18, 22 and 26 °C (Foester and Mello, 1996), in
opposition to what was observed in the A. infecta (Teston
et al., 2001).

Biotic potential calculated reached almost 1.5 x 10'3;
this indicates that resistance to the environment, consti-
tuted by natural enemies and abiotic factors is preventing
the A. mahalpa, found in Rio Grande do Sul for more
than 50 years ago (Biezanko and Bertholdi, 1951), from
reaching high population levels.
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