New record and re-description of a gall-forming aphid (Hemiptera:
Aphididae), commonly confused in the north of South America,
associated with an ant (Hymenoptera: Formicidae)

Nuevo registro y redescripcion de un afido formador de agallas
(Hemiptera: Aphididae), comunmente confundido en el norte de América
del Sur, asociado con una hormiga (Hymenoptera: Formicidae)
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The gall-forming aphid Tetraneura fusiformisis recorded for the
first time for Northern South America. Its identity is clarified,
and descriptions of this species and that of T. nigriabdomi-
nalis, with which it is commonly confused, are offered. The
association of this sap sucking insect with the ant Linepithema
angulatum (Hymenoptera: Formicidae) is recorded for the first
time as well.

Key words: invasive species, insects-plants, taxonomy,
trophobiosis.

Se registra por primera vez para el norte de Sudamérica el
pulgén formador de agallas de las raices Tetraneura fusiformis.
Suidentidad es precisada y se ofrecen las descripciones de esta
especie y de T. nigriabdominalis, con la cual es cominmente
confundida. También se registra por primera vez la asociacion
de este insecto chupador de savia con la hormiga Linepithema
angulatum (Hymenoptera: Formicidae).

Palabras clave: especies invasoras, insecto-planta, taxonomia,
trofobiosis.

Gall-forming aphids (Eriosomatinae-Eriosomatini) are
commonly present in both primary and secondary hosts.
Usually, the hosts belong to highly unrelated botanical spe-
cies, such as decidous trees as primary hosts and herbaceous
plants as secondary hosts. In subtropical regions, both
sexual and parthenogenetic generations of Eriosomatini
switch hosts, occupying species of Ulmus and Zelkova
(Ulmaceae). These aphids also attack the roots of second-
ary species (Akimoto, 1985; Sano and Akimoto, 2011).
Along with other genera of the tribe Eriosomatini, such as
Colopha, Paracolopha, and Kaltenbachiella. Tetraneura is
known to produce galls in its leaves. Species are monopha-
gous and have high specificity (Akimoto, 1985; Sano and
Akimoto, 2011). Its evolution is closely linked to the host
and its life cycle and distribution ranges depend on host
evolution (Akimoto, 1985; Sano and Akimoto, 2011). Ad-
ditionally, ant-aphid associations have been largely recog-
nized worldwide (Delabie, 2001; Velasco et al., 2007). Ants
carry the aphid nymphs from one root to another, place
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them in open spaces for the development of the colony,
and offer protection against natural enemies. In return,
ants get honeydew excreted by the aphids (Delabie, 2001).

In the present study, we recorded the species T. fusifor-
mis (Hem. Aphididae) for the first time in Colombia
and reported its association with L. angulatum (Hym.
Formicidae). We also found that T. fusiformis has been com-
monly recorded as T. nigriabdominalis in Latin America,
according to Blackman and Eastop (2006). Considering
this situation, we emphasize that, for Latin America, “T.
nigriabdominalis” corresponds to T. fusiformis (correctly),
and offer the redescription of T. fusiformis, as well as the
description of T. nigriabdominalis.

Materials and methods

We studied samples preserved in 70%-alcohol solution,
housed in two insect museums at the Universidad Nacional
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de Colombia: Museo Entomoldgico UNAB (Universidad
Nacional Agronomia Bogota), Faculty of Agricultural Sci-
ences, in Bogota, and the Museo Entomolégico “Francisco
Luis Gallego” (MEFLG), Faculty of Sciences, in Medellin,
Colombia.

Material studied. Aphids, Tetraneura fusiformis
(Eriosomatinae, Aphididae, Hemiptera). UNAB Museum,
CTC, No. Catal. 701. Colombia: Antioquia, San Pedro,
6°27°N, 75°33°W, 2,450 m a.s.l., jul. 1972, coll. J. Medina
ex kikuyo grass Pennisetum clandestinum and Melinis
minutiflora, family Poaceae. Five slides, 5 alcohol-preserved
specimens (apterous females). Ants, Linepithema piliferum.
UNAB Museum, CTC, No. Catal. 997. Same data. Fourteen
workers. Tetraneura nigriabdominalis (Eriosomatinae,
Aphididae, Hemiptera). UNAB Museum, No. Catal. 815.
Colombia, Cundinamarca, Fusagasuga, Sesquile. Represa
Tomine, 5°1’55.96”N, 73°48°30.46”, 2,639 m a.s.l., 19-may-
2012, coll. A. Caballero, ex roots of Trifolium repens (white
clover) family Fabaceae. One slide (apterous female).

For aphid clearing and mounting, we employed the pro-
cedure followed by Simbaqueba et al. (2014), established
at the UNAB museum, and Posada-Flérez et al. (2014).
The curatorial process consisted of specimen-clearing,
slide-mounting, collection data labeling (white label),

identification, and cataloguing in a database. A green label
was added, containing the corresponding Catalogue Num-
ber, taxon name and determiner. The alcohol preserved,
slide-mounted and pinned ants were placed in the two Cen-
tral Taxonomic Collections (CTC) of both the UNAB and
MEFLG museums. The aphids were determined following
keys and descriptions in Blackman and Eastop (2000, 2006).
For the identification of the ants, we followed the keys and
descriptions shown in Wild (2007) and Longino (2010). The
morphological terminology used for the ant diagnosis was
adapted from Serna and Mackay (2010).

Results

Tetraneura fusiformis Matsumura, 1899 (Hemiptera:
Aphididae) (Fig. 1; often recorded in Latin America as T.
nigriabdominalis (Sasaki, 1899)).

Redescription. Light green, light brown or white, apterous,
globose, ovoid, appendages short; without waxy plates,
or few and small when present, composed of one or two
glands. Dorsum membranous, except segments VII and
VIII. Head distinctly separated from thorax. Antenna
4-5 segmented, two proximal (scape and pedicel) short
and wide, with one or two flagellomeres much longer and
tapering, ending in a short apical one. All segments with

FIGURE 1. A, Tetraneura fusiformis (Matsumura, 1899) adult; B, rostral segments Il (section) and IV+V; C, foreleg with a single tarsal segment and
two claws; D, siphunculus (dorsal view); E, genital plate, anal plate and cauda. Photos: R. Simbaqueba.
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fine setae. Processus terminalis almost same length as its
base width. Secondary rhinaria lacking, primary rhinaria
arranged at the posterior margin of the previous segment
to the apical one, and around the apical one. Frons convex,
nearly smooth, antennal tubercles not developed. Eye re-
duced to one triommatidium. Rostrum 5-segmented, IV
and V partially or entirely fused, short and obtuse, anterior
margin of the last rostral segment (IV + V) nearly equal
or same length as its lateral margin, ending by the middle
coxae (Fig. 1B). Thorax. Pro, meso and metathorax clearly
disctinct. Mesothorax with a pair of spiracles, located at
the anterior margin. Metathorax with a pair of spiracles
located at the posterior margin. Legs. Fore and middle legs
same size, posterior slightly longer. Tarsus one-segmented,
with two claws, each with two unguitractor plates (Fig. 1C).
Abdomen, membranous, except segments VII and VIII;
with alateral row of long and thick setae; without spiracular
sclerites. Siphuncles with small pre- and postsiphuncular
sclerite, short, similar to alow cone, wrinkled, and rimmed
at the margin (Fig. 1D). Genital plate located in the segment
VII, with a distinctive genital aperture. Anal plate posterior
to the genital plate, with a distinctive anal aperture. Cauda
semicircular, with two setae (Fig. 1E).

The biology of the species is not well understood. However,
total viviparity is most likely since its life cycle is developed
in both tropical and subtropical regions and off of its
primary host Ulmus japonica (Ulmaceae) (Blackman and
Eastop, 1994). The presence of this species is often indicated
by a purple-reddish coloration on leaves (Blackman and
Eastop, 2006). The species forms colonies on roots of Poa-
ceae, including the genera Agropyron, Axonopus, Cenchrus,
Chloris, Cynodon, Dactyloctenium, Echinochloa, Eleusine,
Eragrostis, Oryza, Panicum, Paspalum, Pennisetum, Sac-
charum, Setaria, and Sorghum.

Partenogenetic apterous forms of T. fusiformis and winged
females have been reported in herbaceous neotropical
plants, such as grasses.

Tetraneura fusiformis is a widely distributed species in the
Middle East, Africa, India, Nepal, Bangladesh, Pakistan,
Sri Lanka, Andaman Islands, Thailand, Japan, Korea,
Indonesia, Malaysia, Philippines, New Britain, Australia,
Fiji, and Tonga. In the Americas, it is recorded in Brazil,
Argentina and Central America (Blackman and Eastop,
2006; Foottit et al., 2012)

This is the first record of T. fusiformis Matsumura, 1899
for Colombia, as well as the first record of its association
with Linepithema angulatum (Hymenoptera: Formicidae).

Tetraneura fusiformis, possibly of Palearctic origin, has
spread widely throughout warm regions of the world on
Poaceae, originally its secondary host (Villalobos et al.,
2010).

Tetraneura nigriabdominalis (Sasaki, 1899) (Hemiptera:
Aphididae) (Fig. 2).

This black aphid of the roots belongs to the subfamily
Eriosomatinae, tribe Eriosomatini (Blackman and Eastop,
2006).

Apterous, white or brown, globose, ovoid, appendages
(legs and antennae) short. Dorsum membranous, except
segments VII and VIIL. Antenna 4-5-segmented (Fig. 2B),
shorter than foreleg. Processus terminalis very short. Ros-
trum 5-segmented, apex ending between coxae III, with
four accessory setae (Fig. 2C). Tarsus one-segmented (Fig.
2D). Abdomen with long lateral and stout setae, from seg-
mentI to VII. Siphuncles short and conical, with distinctive
rim (Fig. 2E). With well-defined groups of waxy plates with
2 to 8 glands (Fig. 2F). Cauda rounded, possessing three
setae, middle shorter (Fig. 2G). Alates. Rostral segment IV
+ V shorter than tarsal segment 2. Antennal segment V,
2-4X longer than antennal segment VI and same length
as segment III. Median vein of forewing simple; posterior
wing with one obliquos vein only. Siphuncles very short,
ringlike. Cauda trapezoidal, short (Cermelli, 1973).

According to Blackman and Eastop (2006), this is an
exoamerican species, distributed in Africa, Nepal, Ban-
gladesh, Pakistan, Sri Lanka, Thailand, Indonesia, Japan,
Korea, Malaysia, Philippines, Nova Britannia, Australia,
Fiji, and Tonga, Colombia, Venezuela, Brazil, Peru, Ar-
gentina, and Central America (Posada, 1989; Ortego et.
al., 2004; Delfino, 2005; Quiros and Emmen, 2006, Foot-
tit et al., 2012). T. nigriabdominalis is a known pest with a
worldwide distribution, especially in rice crops (Blackman
and Eastop, 2000).

Comments. Blackman and Eastop (2006) considered T.
nigriabdominalis to be an exoamerican species, probably
from the Paleartic region and with a subcosmopolitan
distribution (Blackman and Eastop, 2006). In light of this,
they agreed with considering previous records of T. nigri-
abdominalis for Central America (Honduras, Nicaragua
and Costa Rica) as T. fusiformis. According to our results,
we also agreed that previous records of T. nigriabdominalis
for Colombia, northern South America and Central
America (Cermeli 1970, ICA, 1972; Bustillo and Sanches,
1977; Posada, 1989; Ortego et. al., 2004; Delfino, 2005;
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FIGURE 2. A, Tetraneura nigriabdominalis (Sasaki, 1899) adult; B, antenna; C, rostral segments lll (section) and IV+V; D, foreleg with a single tarsal
segment and two claws; E, siphunculus (lateral view); F, glands wax group; G, genital plate, anal plate, and cauda. Photos: R. Simbaqueba.

Quiros and Emmen, 2006) correspond to T. fusiformis and
T. nigriabdominalis.

In the municipality of Puerto Boyaca (Colombia), T.
nigriabdominalis (=T. fusiformis, correctly) is known to
be associated with Paratrechina sp. (Formicidae), in the
grasslands of “puntero” (ICA, 1972).

Linepithema angulatum (Mayr, 1870) (Hymenoptera:
Formicidae) (Fig. 3). Worker diagnosis (Wild, 2007): No-
topropodeal groove strongly impressed; dorsopropodeum
straight to slightly concave; mesopleuron and metapleuron
lacking pubescence and strongly shining; frons usually
lacking standing setae (occasionally with a pair of subde-
cumbent setae in Central America); head width > 0.53 mm;
color testaceous to medium brown.

In Ecuador, there is a record for one collection of ants tend-
ing root-aphids in a nest (Wild, 2007).

Discussion of the L. angulatum identity. According to Wild
(2007), some worker specimens from Central America are
difficult to identify at the species level as they occasion-
ally have a small pair of subdecumbent setae on the frons.

|116

FIGURE 3. Linepithema angulatum (Mayr, 1870) adult. The specific
name refers to the distinctive angulate propodeum. Photo by A. Wild
In: AntWeb, www.antweb.org; October, 2014 (Creative Commons At-
tribution License).

However, this setal character is easily seen in well-curated
specimens. In South America, its absence is the most reli-
able characteristic for separating L. angulatum from the
similar but more pilose L. piliferum and L. tsachila. Cen-
tral American specimens are variable in size and in color;
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some specimens have large eyes with nearly 70 ommatidia
(elsewhere < 60), but otherwise are similar in body propor-
tion and in the diagnostic shape of the dorsopropodeum
and notopropodeal groove. Pubescence varies within the
species without much geographic variation from fine and
appressed to longer and somewhat wooly. Specimens from
parts of Colombia and Costa Rica are frequently darker in
color than specimens from elsewhere.

Wild (2007) concludes that the species boundaries of L.
angulatum are still somewhat unclear. Although the broad
sympatry of L. angulatum with the closely related species L.
piliferum, L. tsachila and L. fuscum generally supports the
recognition of these four species, variation among Central
American populations and between Central American and
South American populations suggests that further divi-
sion of these species may become necessary. Finally, Wild
stated that, given that most variations are allopatric, it is
preferable to treat these ants as a single species until more
material becomes available.
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