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African mahogany, which belongs to the genus Khaya

Nacional de
Cientifico e

(Meliaceae), is the common name of tree species

with recognized logging potential, most notable of
which are the species Khaya anthoteca (Welw.) C. DC., Khaya
grandifoliola C. DC., Khaya ivorensis A. Chev. and Khaya
senegalensis (Desr.) A. Juss. Khaya grandifoliola, initially
identified in Brazil as K. ivorensis, is native to West Africa and
its use in commercial plantations in the country is increasing.
In addition to its timber market value, one of the reasons for
thisincrease is the possible resistance that African mahogany
species have against the attack of the Meliaceae shoot borer
(Hypsipyla grandella (Zeller) - Lepidoptera: Pyralidae), which is
one of most important forest pests of the native mahogany
Swietenia macrophylla King (KLein et al. 2016).

The expansion of African mahogany plantations in Brazil
offers adaptation opportunities for native insects, which can
use various parts of the tree as resources for feeding and
oviposition, thereby becoming potential pests. An example of
this is the occurrence of the Meliaceae shoot borer attacking
the fruits, seeds (Lemes et al. 2019) and shoots (ZanetTi et
al. 2017) of the trees in African mahogany plantations in
Brazil. Other examples of insect species identified as African
mahogany pests in Brazilian plantations is the arapua bee,
Trigona spinipes (Fabricius) (Hymenoptera: Apidae) (Moura et
al. 2017).

Another group of insects that can compromise the economic
viability of commercial African mahogany plantations is the
leaf-cutting ants. The costs for the control and maintenance
associated with the leaf-cutting ants of the genera Atta and
Acromyrmex are already considered in the cash flows by
Brazilian producers of African mahogany (Riseiro et al. 2018).
However, there is still a lack of information on the species of
the two genera that occur and cause economic damage in
African mahogany plantations, especially for K. grandifoliola.
© The Author(s) 2021. Published by Entomologistas do Brasil

Abstract. Khaya grandifoliola C. DC. (Meliaceae), known as African mahogany, is used in the
establishment of commercial plantations for high-value timber production. This work aims to report
the first occurrence of the genus Atta in a commercial plantation of this species. An ant nest mound
with 105 m? of loose soil and five active ant holes were observed. Leaves cut into crescent shaped
sections and pieces of young branches were found near these holes, in addition to trees with the
apical part of their crown partially defoliated. The collected specimens were identified as Atta laevigata
Smith (Hymenoptera: Formicidae: Attini), locally known as the glass-head leaf-cutting ant.

Keywords: Atta; forest pest; glass-head leaf-cutting ant; Khaya grandifoliola; occurrence.

Given that the success of the control of leaf-cutting ants is
dependent on the occurring species, its correct identification
is important to support sustainable and integrated pest
management in these commercial plantations. Thus, the
present work aims to record the occurrence of the leaf-
cutting ant Atta laevigata Smith in a commercial plantation of
K. grandifoliola located in Minas Gerais state, Brazil.

The observations were performed in a plantation located in
the municipality of SGo Roque de Minas, in Minas Gerais, Brazil,
in July 2019. The area is located within the phytogeographic
domain of the Cerrado (Brazilian savannah) surrounding the
Serra da Canastra National Park. The climate of the region is
subtropical humid with dry winters and temperate summers
of the type Cwb, and the soils around the study area are
classified as haplic cambisols (dystric).

The ant nest mound was found inside a 9.3-year-old K.
grandifoliola stand (50 ha), planted with 6 x 6 m spacing. At
17:00 h on 10 July 2019, the presence of an ant nest mound
with 105 m? of loose soil (7 x 15 m) was observed (46°27'28"
W; 20°06'28" S and 852 m altitude, Figure 1A). This nest was
located at the base of two trees, which were less than 100
m from the edge of the stand, and in the presence of sparse
ground vegetation comprised of grasses. Five active ant
holes located 5 m, 6 m, 12 m, 21 m and 40 m away from
the area of loose soil were observed (Figures 1B and 1C). The
presence of ants was detected in the ant holes found on the
loose soil mound, but no foraging activity was observed at
that time. However, leaves cut into crescent-shaped sections
and pieces of young branches were found near the active
holes (Figures 1B and 1C). Dry leaves with the characteristic
crescent-shaped cuts were also found near the ant holes
on the loose soil mound, evidencing constant, but for some
reason interrupted, foraging. Four African mahogany trees
(mean total height = 20 m) located around the ant nest
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mound were observed with the apical part of the crown
partially defoliated (Figure 1D).

Specimens were collected and stored for identification at the
Zoology Laboratory of the Universidade Federal do Piaui.
Through comparisons, it was revealed that the specimens
belonged to the species Atta laevigata Smith (Hymenoptera:
Formicidae: Attini). This species is locally known as the glass-
head leaf-cutting ant (salva cabeca de vidro), due to the
large and reflected head of its soldiers.

Leaf-cutting ants are the most important group of insects
for forest crops in the Neotropical region, as they can cause
intense and frequent leaf area reduction at any stage of tree
development, thereby reducing growth, and often leading to
its death (Zanetm et al. 2014; Jiménez et al. 2020). The glass-head
leaf-cutting ant can use the leaves of both monocotyledon
and dicotyledon species in their foraging activity. In vegetated
areas of the Cerrado, A. laevigata selects leaves of different
species at least partially based on their on their nitrogen
content (Siva & VasconceLos 2011). Regardless of whether
N concentration is directly involved in plant selection by A.
laevigata, regular fertilization with this macronutrient, or
the C/N ratio of the mahogany leaves itself, may explain the
selection of K. grandifoliola by ants.

The presence of dried and cut leaves near the ant holes
(Figure 1B) may be explained by the fact that they were left
to dry before being carried inside the ant nest. VasconceLos
& CHErreTT (1996) observed that A. laevigata worker ants left
freshly cut leaves on the soil until the next day of foraging.
The authors also observed a preference for tree leaves under
water stress, possible changes in nutrient and water content
made these leaves more attractive to ants.

The foraging activity of A. laevigata worker ants occurs in two
stages. The larger ants climb the trees and cut the petiole
of the leaves, which fall on the ground and are cut into
smaller sections by the worker ants (VasconceLos & CHERRETT
1996). This may explain the presence of thin cut branches
near one of the ant holes (Figure 1C). The foraging activity of
adult ant nests, such as the one described here, can remove

considerable amounts of leaf biomass from forests.

Leaf-cutting ants of the genus Atta can build nests with an
outer layer of loose soil and numerous ant holes. Adult nests
of A. laevigata can reach depths of seven meters into the
ground, with most of the fungal chambers distributed below
the loose soil mound (Moreira et al. 2004). These authors
suggest that the nests of glass-head leaf-cutting ants may
be the deepest, with the largest number of chambers within
the Atta genus. In the study area, the active ant holes were
located 5-40 m from the loose soil mound. The distribution of
ant holes around the loose soil mound expands the foraging
areas of the workers and, according to BeatTie & HugHes (2003),
these ant holes can reach distances of up to 100 m.

The A. laevigata nest was found within the area of occurrence
of this species, as defined by SoLomon et al. (2008). Other
records of the occurrence of this species in the state of
Minas Gerais can be found in MaaistraLl & Anjos (2011) and
SiLva & VasconceLos (2011). This is the first record of A. laevigata
in the municipality of S&o Roque de Minas. This is also the
first record of the foraging activity of A. laevigata in African
mahogany plantations (K. grandifoliola) in Brazil.

The presence of leaf-cutting ants in forestry plantations
causes an undesirable reduction in wood yield and can lead
to economic losses higher than the cost of control (Jiménez et
al. 2020). For example, a single incidence of defoliation by
leaf-cutting ants reduced the total wood volume by 37.9%
and three incidences of defoliation reduced the total volume
by 79.7% in eucalyptus plantations (MatrancoLo et al. 2010).
Each unitary increment in the area of the Atta spp. nests
per hectare reduced the wood production of the eucalyptus
forest between 0.04 m3.ha' and 0.13 m3.ha", resulting in a
level of economic damage for leaf-cutting ants between 13.4
and 39.2 m2.ha"' (Souza et al. 2011). Thus, we recommend that
research be carried out in African mahogany plantations to
define the economic damage caused by leaf-cutting ants,
such as, but not limited to, A. laevigata. It would also be useful
to define the sampling parameters within these plantations
to accurately estimate infestation levels.
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Figure 1. Details of the ant nest mound (A). Ant holes surrounded by dry leaves cut into crescent-shaped sections (B) and young branches
(C). Defoliation in the apical part of the crown of a K. grandifoliola tree (D). (Source: Souza, RM).
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