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ABSTRACT

The objective of this study is to evaluate the damage caused by Acromyrmex heyeri Forel, 1899
and Acromyrmex lobicornis Emery, 1887 to Pinus taeda L. seedlings during the first two months
after replanting. The experiment was conducted in the company Bosques del Plata, located in
the province of Corrientes, Argentina. The evaluations were carried out at seven, 14, 21, 36, 50
and 65 days after replanting the seedlings, when the number of dead, alive, non-attacked, alive
deneedled, and alive deneedled with cuts/damage to the apical bud by leaf-cutting ants was
quantified. The results allow us to conclude that A. heyeri and A. lobicornis are responsible for
losses to the order of 20.8% of the seedlings in an initial P. taeda stand at 65 days. The damage
caused to seedlings by the two leaf-cutting ant species is constant over time, in which A. lobicornis
is more voracious than A. heyeri.
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1. INTRODUCTION AND OBJECTIVES

The area planted with species of the Pinus genus
in the province of Corrientes, Argentina, reached
312,369.05 hectares in 2015 (Elizondo, 2015) and the
most used species in forest plantations in the region
is Pinus taeda L. (Pezzutti et al., 2016). Among the
silvicultural problems of the forests planted with
Pinus, leaf-cutting ants of the Atta and Acromyrmex
genus stand out, reaching the level of pest due to
the magnitude of the damage they cause to forest
plantations (Nickele et al., 2009).

The damage is due to the fact that leaf-cutting
ants use fresh vegetable substrates to grow a fungus
from which they feed on. Thus, these ants stand out
economically as they are harmful to agroforestry
systems, affecting a wide variety of plant species that
are cultivated by man (Della Lucia, 2011).

The economic losses caused by leaf-cutting ants in
forest plantations are higher between the first and third
years of age. The losses caused by these insects in the
first months may be irreversible, since the seedlings are
fragile and easily damaged (Vasconcelos & Cherrett,
1997). The damage caused by leaf-cutting ants can
also decrease the resistance of the plants, which
become more susceptible to attacks by other insects
(Cantarelli et al., 2008).

Among the damage caused to P. taeda seedlings
by leaf-cutting ants, the loss in growth in height
and diameter stands out, which may be irreversible
depending on the attack intensity. Thus, the intensity
of leaf-cutting ants occurrence in P. taeda seedlings
is extremely important, because not all attacks
necessarily result in damage to plants (Nickele, Reis
Filho et al., 2012).

In a study carried out in Sdo Mateus do Sul, PR,
Nickele, Reis Filho et al. (2012) found that artificial
defoliation does not cause losses in height and
diameter growth of P. taeda plants with less than
75% defoliation; however, there are losses in height
and diameter growth of plants with 100% defoliation,
regardless of the apical meristem being cut and of
the death of some plants. Between the diameter
and height of P. taeda plants at one month of age,
defoliation with greater than 50% intensity affects
the diameter more than the height of the plants (Reis
Filho, Santos et al., 2011).

In this study, an evaluation of the losses of P. taeda
seedlings caused by ants of Acromyrmex genus was
prioritized to the detriment of Atta, since it was
verified in previous samplings that species of this genus
comprise 98% of the anthills existing in the planting
areas of the company, and the data collection location.

In this sense, this study aims to evaluate the
damage caused by Acromyrmex heyeri Forel, 1899
and Acromyrmex lobicornis Emery, 1887 to Pinus
taeda L. seedlings during the first two months after
replanting in Corrientes, Argentina.

2. MATERIALS AND METHODS

An implantation area of 2.8 hectares located in
“Jesus Cue” was analyzed to evaluate the damage of
leaf-cutting ants. This area is at an altitude of 107.5 m,
between the geographic coordinates 27°54’58” latitude
South and 56°07°22” longitude West, in the province
of Corrientes, Argentina. It presented the same
characteristics of most of the planting sites of Bosques
del Plata company, which are low and flat areas with
a predominant grassy vegetation of the Paspalum
genus (Poaceae) (90%) and some eudicotyledons.

The climate in the study region is Cfa according to
the Koppen climate classification, mesothermic, with hot
summers. The region has no dry season and the highest
rainfall volumes are recorded in the fall. The annual
average temperature is 20.5°C and the average annual
rainfall is 1,867 mm (Pezzutti & Caldato, 2011).

Twenty anthills were initially found in the study area
three months before planting, all of them belonging
to the Acromyrmex genus. Afterwards, the soil was
subsoiled only in the planting line (1.0 m width),
thus maintaining the original vegetation in most of
the area. A new survey found that the soil preparation
influenced eight anthills of Acromyrmex spp., which
had initially existed there, to abandon the area. Thus,
only 12 of the remaining anthills of the Acromyrmex
genus were georeferenced with GPS, measured and
samples were collected for later identification at the
Phytosanitary Department “Eliseu Maciel” Faculty
of Agronomy, UFPel under the care of Prof. Dr. Alci
Enimar Loeck (Table 1).

After preparation of the soil, 3,812 P. taeda
seedlings were planted, measuring between 3 mm
and 4 mm of stem diameter and an average of 30 cm
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Table 1. Ant species, diameter and location of each anthill analyzed in the study. Corrientes — Argentina.

Species Diamelt)e:s:f(zlllne)anthill Location (South/West)
1 - Acromyrmex heyeri 80.0 27°54’32.2” 56°11°06.3”
2 — Acromyrmex heyeri 60.0 27°54’32.9”7 56°11°07.0”
3 - Acromyrmex heyeri 60.0 27°54’32.6” 56°11°07.9”
4 — Acromyrmex lobicornis 90.0 27°54’33.2” 56°11°09.4”
5 — Acromyrmex lobicornis 70.0 27°54’34.5” 56°11°10.8”
6 — Acromyrmex lobicornis 60.0 27°54’32.4” 56°11°09.3”
7 — Acromyrmex lobicornis 50.0 27°54’34.2” 56°11°08.3”
8 — Acromyrmex heyeri 60.0 27°54’31.1”7 56°11°07.3”
9 — Acromyrmex heyeri 80.0 27°54°32.0” 56°11’12.9”
10 — Acromyrmex heyeri 70.0 27°54’29.5” 56°11°08.7”
11 - Acromyrmex heyeri 50.0 27°54°29.3” 56°11°07.9”
12 - Acromyrmex heyeri 30.0 27°54°28.2” 56°11°07.3”

in height, at a spacing of 1.75 m between seedlings
and 4 m between rows, totaling 1,428 seedlings/ha.
The replanting was carried out 73 days after planting
the seedlings that were damaged due to adverse factors
not caused by leaf-cutting ants. No previous control
of leaf-cutting ants was implemented in the area.

The evaluations of leaf-cutting ants damages
were carried out at seven, 14, 21, 36, 50 and 65 days
after replanting the seedlings, when the number of
dead, alive, non-attacked, alive deneedled and alive
deneedled deciduous leaves with cuts/damage to
the apical bud was determined by leaf-cutting ants.
As the ants were randomly distributed in the area,
the adopted procedure for evaluation was to count
all the seedlings in each line of the planting.

A map was generated for each time evaluation at
the referred days after replanting the seedlings with
the location of the attacked seedlings and the anthills,
thus being able to analyze how many seedlings were
attacked by anthill and the distance that the ants of
each anthill traveled.

Throughout the 65 days of evaluation, the foraging
of the two leaf-cutting ants’ species, previously identified
by the abovementioned specialist, was visualized
daily to monitor which seedlings were attacked by
each anthill. The visualization methodology was
carried out by observing the foraging path and thus
identifying each seedling that was attacked by the ants
of each specific anthill. This survey was carried out

by eight people who performed the visualizations in
the field with observation beginning in the morning
and continuing for basically the whole day.

The average number of P. taeda seedlings attacked
(with or without cut of the apical bud) by the
Acromyrmex genus ants in the evaluations carried out
at seven, 14, 21, 36, 50 and 65 days after replanting
the seedlings was represented graphically over time,
with the time evaluations on the abscissae axis and
the accumulated average number of attacked P. taeda
seedlings by the two species of leaf-cutting ants on
the ordinates axis. These data from the accumulated
mean number of attacked P. taeda seedlings were
transformed into the formula V(x + 0.5) to meet
the normality assumptions of the residues using
the Kolmogorov-Smirnov test and homogeneity
of variances by the Bartlett test to determine the
analysis of variance and then obtain the degree of
significant polynomial.

The mean (+ standard deviation) of the
accumulated number of P. taeda deneedled seedlings
(DCC) and without cut/damage to the apical bud
(DSC), respectively, by leaf-cutting ants after 65
days of evaluation were statistically analyzed using
the SAS program (Statistical Analysis System) and
submitted to the T-test for the comparison of means
at a 5% error probability level in order to verify the
difference in attack intensity between the A. heyeri
and A. lobicornis species.
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3. RESULTS AND DISCUSSION

After 65 days of evaluation, 2,987 seedlings (78.4%)
of the total of 3,812 P, taeda seedlings planted in the area
were recorded, alive and not attacked by leaf-cutting
ants; 795 seedlings (20.8%) were alive deneedled with
or without cutting/damage to the apical bud by the
ants of 12 anthills; and 30 seedlings (0.8%) were dead
due to other factors. This result represents an average
of 66.25 seedlings attacked by anthill, considering the
two species of leaf-cutting ants.

Among the 795 alive deneedled seedlings after
65 days of evaluation, 507 seedlings had cuts/damage
to the apical bud, representing 63.8%, while 288
seedlings (36.2%) were only deneedled with no cuts/
damage to the apical bud by the two species of leaf-
cutting ants. This damage can be easily recognizable
in the field, as emphasized by Reis Filho et al. (2007),
since the attack of Acromyrmex genus ants in Pinus
plantations is characterized by cuts to part or all of
the needles and also by the destruction/elimination
of the apical part of the plants.

The results evidenced the damage that leaf-cutting
ants can cause in seedlings in the first year of planting,
as emphasized in the work of Cantarelli et al. (2008),
in which the authors found that there is a significant
reduction in the development of P. taeda seedlings
when attacked by leaf-cutting ants of Acromyrmex
genus in the first 24 months of age, and subsequent
attacks are not significantly detrimental to the
development of plants.
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Figure 1. Average accumulated number of Pinus taeda
seedlings attacked by Acromyrmex genus ants in the period
of 65 days after replanting (with or without cuts to the
apical bud). Corrientes, Argentina. y: dependent variable;
x: independent variable; R*: determination coefficient.

Analyzing the herbivory by species in a visual way
in the field, it was verified that 652 (82%) seedlings were
attacked (deneedled with or without cuts to the apical
bud) by workers from four A. lobicornis anthills, while
143 (18%) seedlings were attacked by workers from
eight A. heyeri anthills. This represents an average of
163 seedlings attacked by anthills of the first species
at 65 days or 2.5 seedlings/day. On the other hand,
A. heyeri damaged an average of 18 seedlings per
anthill at 65 days or 0.28 seedlings/day. This difference
corresponds to nine times more voracity by A. lobicornis
compared to A. heyeri (Figure 1).

Information about the foraging of A. heyeri is scarce
(Loeck & Griirzmacher, 2001) and only report that
their colonies are found in areas of degraded natural
pastures (Gecko & Loeck, 1999; Loeck & Griirzmacher,
2001), and present preference for foraging grasses, but
in the absence of grass, they cut plants from several
other families (Diehl-Fleig & Droste, 1992; Loeck &
Griirzmacher, 2001; Zolessi & Abenante, 1998).

The evaluations in the time did not present significant
interaction with the studied variables, indicating that
the ants’ attack on the seedlings after replanting was
constant and of equal intensity. There was a significant
difference between ant species in the number of
seedlings deneedled with cuts/damage to the apical
bud, but not in the number of deneedled seedlings
without cuts/damage to the apical bud at 65 days of
evaluation. A. lobicornis caused this damage in more
seedlings than A. heyeri, demonstrating that the latter
species is less voracious to P. taeda in the region of
Corrientes, Argentina (Table 2).

In northern Patagonia, Argentina, Pérez et al. (2011)
found that more than 50% of Pinus contorta Douglas
ex Loudon needles were damaged by A. lobicornis, as
well as the complete deneedling of some seedlings,
which evidences the voracity of the species.

Verifying the natural attack of A. crassispinus on
initial P. taeda stands without control for ants, Nickele,
Reis Filho et al. (2012) found that the attack was higher
in the first months after planting, being more intense
during the first 30 days; subsequent evaluations showed
that the percentage of attacked plants decreased at all
evaluated defoliation levels. The authors emphasized
that this could be attributed to the fact that the ants
had no other option in the first month of foraging
after planting, since there was no native vegetation
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Table 2. Number of evaluations and mean (+ standard deviation) of the number of accumulated Pinus taeda seedlings
deneedled with cuts/damage and without cuts/damage to the apical bud, respectively, by leaf-cutting ants after 65
days of evaluation. Corrientes, Argentina.

Mean number of seedlings

Species N
DCC DSC
Acromyrmex heyeri 6 13.33 (£ 14.26) b 103.83 (+29.30) a
Acromyrmex lobicornis 6 248.16 (+ 128.09) a 226.83 (+ 146.57) a

N: number of evaluations; DCC: Pinus taeda seedlings deneedled with cuts/damage to the apical bud; DSC: Pinus taeda seedlings deneedled
without cuts/damage to the apical bud. Means not followed by the same letter in the column differ by the t-test at the 5% probability level of error.

between the planting lines due to the soil preparation
for planting the seedlings.

Thus, when native vegetation between planting lines
is not competitive with cultivated plants, it should be
maintained as it provides food and cover for various
species from natural enemies and other types of plants
which serve as substrate for the cultivated fungus by
leaf-cutting ants (Araujo et al., 2003).

In the southern plateau of Santa Catarina (SC),
in Anita Garibaldi, Buratto et al. (2012) evaluated
the damage caused by A. crassispinus and A. heyeri
leaf-cutting ants to P. taeda plantations and found that
the total mean value of plants attacked by ants at all
defoliation levels through the whole evaluation period
(63 days) was 86 seedlings per hectare, corresponding
to a mean total percentage of 5.38% of damaged plants
per hectare. The authors also verified that the most
intense attack was at 35 days after planting, when the
ants cut all the seedlings’ needles, leaving only the
apical meristem.

In Vargem Bonita, SC, Vitorino et al. (2015)
evaluated the damage caused by Acromyrmex spp.
to seedlings with minimum cuts to the needles of
seedlings until presenting total withdrawal of the
needles and cuts to the apical bud in experiments
with the use of the active ingredient imidacloprid.
In relation to the damage in the first evaluation at 25
days after the experiment installation, from the total
of 1,600 seedlings, 11 were damaged by leaf-cutting
ants (0.69%). In the second evaluation after 56 days,
29 seedlings (1.81%) were attacked; and in the last
evaluation 81 days after the experiment installation,
65 seedlings (4.06%) presented damage.

Analyzing the maps of each evaluation, it was
verified that the forage distance from the anthill
varied greatly, being able to reach 100 m. This result
corroborates that of Holldobler & Wilson (1990), who

point out that the distance traveled by ants to forage
plants usually extends more than 100 m from the nest.

These long foraging distances would be easily
explained if plant material were not available in the
vicinity of the nest, but there were changes close to the
nest and were often little affected by leaf-cutting ants.
One hypothesis is that the workers defined a foraging
area with the native plants (grasses and eudicotyledons)
and as soon as this material was exhausted, the nearest
P. taeda seedlings were cut.

Another hypothesis is that due to the competition
with the neighbors, the workers seek to define broad
areas for foraging in order to ensure plant material
for their development. This was emphasized by
Nickele, Pie et al. (2012), who analyzed a colony of A.
heyeri which emigrated 47.5 m away from its original
nest to a new location, probably because it suffered
considerable stress due to competitive interactions
with a A. crassispinus colony.

Another aspect observed in the field was the attack
sequence. There were around four to ten seedlings
attacked in the same planting line and one plant
between them without being attacked. What would
cause these workers to cut one plant and not another?
The most likely hypothesis is that the composition
of this P. taeda seedling could have secondary toxic
compounds to fungi or ants.

Other factors, such as physical characteristics
of the plant, are unlikely because they are seedlings
with a very similar phenotype. The possibility of
more valuable areas for foraging is unlikely, since the
vegetation type and the topographic conditions of the
study area are similar.

One last observation is that the attack sequence
occurred in the planting line, either because of the ease of
movement due to the path being clean because the
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soil preparation was performed in the planting line,
or because the seedlings were closer in line than in
the middle. However, Reis Filho, Iede et al. (2011)
emphasize that cleaning the area should only be carried
out in the planting lines in order to avoid Pinus spp.
seedlings becoming the only foraging sources.

4. CONCLUSIONS

The ants of the A. heyeri and A. lobicornis species
damage P. taeda seedlings in the first two months
after replanting.

The damage caused to the seedlings by the two
species of leaf-cutting ants is of different intensity,
and A. lobicornis has a more severe attack intensity.

The damage intensity by the leaf-cutting ants does
not vary over time, meaning that the damage to the

seedlings by these ants is constant and of equal intensity.
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