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Abstract. This study aimed to evaluate qualitatively and quantitatively the Hypsipyla grandella (Zeller) damage in fruits of mahogany in Brasilia,
Brazil. For this, fruits were collected and the analysis of each fruit was carried out by assessing the following parameters: fruit weight, fruit length
and height, number of holes in fruits characteristic of H. grandella attack, size of the holes, number of larvae and pupae of H. grandella, number of
seeds damaged and presence of other insects within the fruit. As a result, 190 (95%) had holes made by the larvae, used primarily for their entry and
for exit later as an adult. Most of the fruits showed only a single hole (81%), but up to 5 holes were found in a single fruit. A single caterpillar can feed
on various seeds, causing major damage when they attack together. Seventy-two (36%) fruits had all the seeds damaged by H. grandella, especially
those containing pupae. 183 larvae in different instars and 45 pupae were found. Only five caterpillars were found dead inside of fruit, representing
2.78% of the caterpillars.

Keywords: Forest Pest; Forest Entomology; Shoot Borer; Predation; Swietenia macrophylla.

Danos em frutos de mogno causados pela Hypsipyla grandella (Zeller) (Lepidoptera: Pyralidae) em
Brasilia, Brasil

Resumo. Este trabalho teve como objetivo avaliar qualitativamente e quantitativamente os danos provocados por Hypsipyla grandella (Zeller) em
frutos de mogno em Brasilia, Brasil. Para isso, frutos foram coletados e os seguintes pardmetros foram analisados: peso, comprimento, nimero de
orificios causados pela H. grandella, nimero de sementes danificadas e presenca de outros insetos no interior dos frutos. Como resultado, 190 (95%)
frutos apresentaram orificios feitos pela lagarta, usados primordialmente para sua entrada e posteriormente para a saida, quando adulto. A maioria
dos frutos apresentou apenas um orificio (81%), mas até cinco furos foram encontrados em um tnico fruto. Uma tnica lagarta pode se alimentar
de vérias sementes, causando grandes danos. Setenta e dois frutos (36%) tinham todas as sementes danificadas por H. grandella, especialmente
aqueles que apresentaram pupas. 183 lagartas em diferentes estadios e 45 pupas foram encontradas. Apenas cinco lagartas foram encontradas
mortas dentro dos frutos, representando 2,78% do total.

Palavras-Chave: Broca do Mogno; Entomologia Florestal; Praga Florestal; Predacio; Swietenia macrophylla.

Pyralidae, and has two species occurring in Brazil,

Hypsipyla ferrealis Hampson, which attacks seeds
of plants of the genus Carapa (Sapindales: Meliaceae), and
Hypsipyla grandella (Zeller), which attacks various species
of Meliaceae family, including Swietenia macrophylla King
(Sapindales). The larvae of H. grandella are pinkish until the
penultimate instar, becoming blue. The symptom of the attack
on the tree can be seen by exuding gum and sawdust in shoots,
and in the fruits the insect destroy the seeds (Lima 1940).

Te genus Hypsipyla (Lepidoptera) belong to the family

The mahogany fruit stay suspended in the tree and its ovulated
berry type, encased by a woody capsule (CorpEiRo 2012). The
fruits contain a varied number of seeds, up to 70 seeds (SNook
1998). The mahogany seeds are winged, 6 to 13 cm long by 1 to

2.5 cm wide (CorDEIRO 2012). A mature tree can produce up to
600 fruits or 30,000 seeds per year (GULLISON et al. 1996).

Several species of the Lepidoptera families Crambidae, Pyralidae
and Tortricidae prey on the fruits and seeds of a large number
of plant species (JANZEN 1971). According to ZHANG et al. (1997),
seed predation is considered a predominant factor in the death
of the seeds, reducing the supply or preventing germination and
having consequences for the richness, diversity and distribution
of plants.

Studies of the damage caused by insects to mahogany fruits in
Brazil are practically nonexistent. Therefore, this study aimed
to report the occurrence of H. grandella in Brasilia, Federal
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District, and evaluate qualitatively and quantitatively the insect
damage to mahogany fruit.

MATERIAL AND METHODS

Fruit was collected in the urban area of the city of Brasilia in
the Federal District (DF) of Brazil, from February to May 2013.
Trees can be found in various parts of the city, as can be seen in
Table 1.

Table 1. Locations of collection of mahogany fruit in Brasilia/DF.

Number of

Locale Coordinates trees Height (m)
SQN 115 15.741325S/47.894049W 14 10-15
SQN 116 15.738109S/47.892704W 28 10-15
SQN 315 15.7427045/47.894265W 74 10-20
SQN 316 15.7374535/47.895735W 108 5-20
EMBRAPA 15.729769S/47.902214W 8 10-12

According to Koppen’s classification, the climate of the region
is classified as AW (tropical climate with rains in summer and
dry in winter), with the rainy season from October to April
and dry from May to September. The average annual of the
temperature is 21 °C and relative humidity is approximately 70%
(WEATHERBASE 2017).

The fruit collected was taken to the Laboratory of Bacteria and
Invertebrates at Embrapa Genetic Resources and Biotechnology
and the analysis of each fruit was carried out by assessing the
following parameters: 1. Fruit weight (g), using a digital scale; 2.
Fruit Length and Height (cm) with the aid of a millimeter ruler;
3. Number of holes in fruit characteristic of H. grandella attack;
4. Size of the holes (cm?2), with the aid of a millimeter ruler; 5.
Number of larvae of H. grandella; 6. Number of pupae of H.
grandella; 7. Number of seeds damaged by H. grandella; 8.
Presence of other insects within the fruit.

Only caterpillars of H. grandella older than 3rd instar were
considered because they are easier to identify with greater
accuracy. The seeds that had any kind of damage, even if only
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in the ward were also recorded. The identity of other insects was
not recorded, just occurrence or absence.

Data were assessed for correlation between the number of larvae
and the weight and size of the fruit and the number of damaged
seeds and the number of larvae and pupae in each fruit. Levels
of 1% and 5% probability were assessed by “t” test, with the aid
of the Assistat 7.6 program.

RESULTS AND DISCUSSION

Two hundred fruits fallen to the ground, with or without
characteristic symptoms of H. grandella attack, were collected.
All fruits obtained were immature, with green seeds and with
different sizes. Among the fruits collected, 190 had holes made
by the larvae, used primarily for their entry and for exit later as
an adult. Most of the fruits showed only a single hole (81%), but
up to 5 holes were found in a single fruit.

Often we observed droppings, spider webs and gum near the
holes (Figure 1 - A and B), indicating the presence of the insect
inside the fruit. After the entry of the caterpillar into the fruit,
the seeds are severely damaged, particularly the endosperm,
resulting in loss of viability. A single caterpillar can feed on
various seeds, causing major damage when they attack together
(Figure 1 - C). When the attack was very intense, the columella
of the fruit was also damaged (Figure 1 - D), and often the insect
stayed inside to transform into a pupa.

Despite having holes, not all fruit contained caterpillars. Of the
total, 57% of the fruit had no individuals of H. grandella, despite
showing damage to seeds and 24.5% had only one caterpillar.
The fruit that had more than two caterpillars amounted to 18.5%.
Seventy-two fruits, from a total of 200, had all the seeds damaged
by H. grandella, especially those containing pupae. First, the
endosperm of the seed was attacked, followed by the wing and
finally the columella. After the attack, with endosperm absent,
the seed loses its vigor and germination, precluding its use for
the production of seedlings. In a study by Querino et al. (2008)
that analyzed the predation of seeds of Carapa guianensis Aubl.
(Sapindales: Meliaceae) by Hypsipyla ferrealis Hampson in Sao
Jodo da Baliza / RR, the endosperm suffered different damage
intensities, from minimal damage, with signs of caterpillars by
the presence of galleries, up to completely destroyed, with food
residue and / or remnants of cocoons.

Figure 1. H. grandella attack of mahogany fruit in Brasilia, Federal District. A- Caterpillar inside the fruit; B- Hole in the fruit made by the
caterpillar; C- Seeds damaged by insects; D- Pupae inside the fruit; E- 6th instar caterpillar inside the fruit columella; F- Columella attacked.

(Photos by M.T. Castro).
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183 larvae in different instars and 45 pupae were found. The
smaller and younger larvae were usually found within the seeds
and the largest and last instars near or within the columella
fruit. Up to eight larvae of different sizes and instars were found
in a single fruit, which may be an indication that this insect does
not have cannibalistic habits. Of total fruits, 81% contained no
pupae, 16.5% contained one pupa, 1.5% two pupae and 1% three
pupae. Eighteen pupae were found abandoned and one was
parasitized. All pupae were close to the fruit holes, presumably
to facilitate the exit of the adult after emergence.

Only five caterpillars were found dead inside of fruit,
representing 2.78% of the caterpillars (n = 180). Of these, three
showed symptoms of bacterial infection, one fungal and the
remaining one died from unknown causes. Mortality was lower
than that observed by Taomazni et al. (2011) when caterpillars
were collected in the mahogany tree’s terminal bud, reaching a
total of nine out of 28 collected in May 2010 in Garca / SP. The
natural larval mortality was 14.8% in the entire study. However,
in a study by Taveras et al. (2004), in Costa Rica, the mortality
rate was 24%. The low mortality rate of insects in this study may
be attributed to the fact that the insect is protected from possible
predators and contamination by fungus and bacteria. The fact
that the study be carried out in urban trees can also influence
mortality, because there are fewer natural enemies in the city
compared to the natural environment. No eggs were found on
the fruits because these are preferably placed on shoots, twigs or
leaves (GriJpMA & GARA 1970; GRIFFITHS 2001).

Insects of the orders Coleoptera, Diptera, Dermaptera and
Isoptera were found inside the fruit, together or not with
caterpillars and pupae of H. grandella. Many insects are possible
opportunists, taking advantage of the holes caused by the entry
of H. grandella and feeding on the insect excrement. Others
are potential predators of the caterpillar, for example some
representatives of Dermaptera. The insects of this order are
voracious predators, i.e., with high capacity to attack and feed on
different prey, especially eggs and immature forms of the orders
Lepidoptera, Hemiptera, Coleoptera and Diptera (LEmos 1997),
including Hypsiyla spp. (Quermwo et al. 2008). No harm caused
by other insects to seeds of mahogany was observed.

The analysis of correlation between data generated, allowed the
conclusion that the greater the size and weight of the fruit, the
greater the number of caterpillars. This did not occur with the
number of pupae, but the more holes the fruits possessed, the
greater the number of empty pupae (Table 2).

Table 2. Correlation matrix between variables.

Number

Variable Size of Weight Number of Number
Fruit ofFruit of Holes of Pupae
Larvae

Size of Fruit 1 0.8440 -0.0386 0.2797 -0.1829
Weight of Fruit ** 1 - 0.0432 0.2974 -0.2217
Number of Holes o ns 1 -0.0040 0.2517
Number of Larvae o o Ns 1 -0.0267
Number of Pupae #* w* o ns 1

In which: ** = significant at 1% level of probability (p < 0.01); * = significant at 5%
level of probability (0.01 =< p <0.05); ns = not significant (p >= 0.05).

The caterpillars have a direct relationship with the number
of damaged seeds, as well as the number of pupae (Table 3).
Therefore, the greater the number of caterpillars, the more seeds
that are damaged. In all the fruits in which pupae were found
inside, all the seeds were damaged, which indicates that there is
a high degree of seed predation by H. grandella.

Similar results were obtained by Pinto et al. (2013), where
losses caused by predation of H. ferrealis and H. grandella in
fruits of C. guianensis and Carapa procera DC. in the Adolpho
Ducke Forest Reserve in the Amazon showed that these pests are
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limiting for these species, destroying fruit and seeds in the field.
Dionisio et al. (2016) observed H. grandella and H. ferrealis
attacking seeds of C. guianensis in Roraima, Brazil and Jesus-
Barros et al. (2015) in Macapa, Brazil.

Table 3. Correlation matrix between the number of larvae and pupae
and the number of damaged seeds.

q Number Number e
Variable of Seeds
of Larvae of Pupae
Damaged
Number of Larvae 1 -0.0267 0.2751
Number of Pupae ns 1 0.3167
Number of Seeds Damaged ** ** 1

In which: ** = significant at 1% level of probability (p < 0.01); * = significant at 5%
level of probability (0.01 =< p <0.05) ; ns = not significant (p >= 0.05).

All the collected fruits were fallen fact that can be explained by the
presence of the H. grandella inside of the fruits. RoBerTs (1966,
1968) and GrirriTHS (1997) reported the occurrence of premature
fruit drop of the genus Khaya (Sapindales: Meliaceae) in Nigeria
and Toona ciliata M. Roem. (Sapindales: Meliaceae) in Australia
after the insect attack. In Australia, caterpillars round the fruit
with a web at the point of abscission, where the fruit hangs in the
top of the trees and the insect develops its entire cycle within the
suspended fruit. No such behavior was observed for mahogany
fruits, since the fruit is too heavy compared to the fruits of T.
ciliata, and possibly the web would not support the weight.

From the analysis of the fruit it was possible to verify the
presence of H. grandella in various mahogany trees located in
Brasilia-DF. The attack of the mahogany fruit borer results in the
maintenance of the insect in the locale in unfavorable seasons,
serving as a source of inoculum for plants in nearby regions.

Preventive measures should be taken in order to reduce the
population of H. grandella in Brasilia for Meliaceae future
plantings to succeed, since this insect is the main obstacle to the
establishment of various species within the family.
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