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Abstract: Although it is generally assumed that agriculture negatively influences amphibian populations, few
studies on the effects of agricultural cultivations on neotropical anuran have been conducted. As a contribution
to the knowledge about anuran in agriculture, the present study sought to identify the anuran species present in
three different agrossystems. We used data from anurans captured in pitfall traps initially proposed for a survey
of harvestmen fauna in three agrossystems (corn, soybean, and rubber tree). Four anuran species found in the
pitfall traps belong to two Families: Leptodactylidae: Leptodactulus fuscus and L. mystacinus; and Leiuperidae:
Eupemphix nattereri and Physalaemus cuvieri. In corn plantation, four species and 30 individuals were captured;
in rubber trees, four species and 11 individuals; and in soybeans plantation, tree species and eight individuals.
Our results show that anurans are present in agrossystems, mainly the generalist anuran species.
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Resumo: Embora seja geralmente assumido que a agricultura influencia negativamente populagdes de anfibios,
existem poucos estudos sobre os efeitos dos cultivos agricolas em anuros neotropicais. Visando contribuir para
diminuir essa lacuna de conhecimento,no presente estudo buscamos verificar quais espécies de anuros estdo
presentes nos agrossistemas. Para isso, usamos dados de anuros capturados em armadilhas de queda, inicialmente
proposto para o levantamento da fauna de opilides em trés agrossistemas (milho, soja e seringal). N6s registramos
quatro espécies de anuros nas armadilhas de queda: Leptodactulus fuscus, L. mystacinus (Leptodactylidae),
Eupemphix nattereri e Physalaemus cuvieri (Leiuperidae). Na plantacdo de milho foram registradas quatro
espécies e 30 individuos, no seringal quatro espécies e 11 individuos e na plantacio de soja trés espécies e oito
individuos. Nossos resultados mostram que os anuros estdo presentes nos agrossistemas, principalmente espécies
de anuros generalistas.

Palavras-chave: anfibios, plantacdo de soja, plantagcdo de milho e seringal.
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Introduction

Habitat loss and fragmentation are among the largest threats to
amphibian populations (Cushman 2006). One of the main causes of
anthropogenic habitat loss is agricultural intensification, which has
impacted negatively the species diversity and abundance of amphib-
ians (Hecnar & M’Closkey 1996, Semlitsch 2000, Knutson et al.
2004). Several studies conducted in North America have examined the
effects of agrossystems on anuran (Semlistch 2000, Gray et al. 2004,
Knutson et al. 2004, Weyrauch & Grubb Jr. 2004, Gardner et al. 2007).
However, few data are available for South America (Attademo et al.
2005, Peltzer et al. 2006, Faria et al. 2007, Pardini et al. 2009) and
consequently, such effects remain undocumented for most neotropical
anurans (Gardner et al. 2007). In this study, we sought to identify the
anuran species present in agrossystems in northwestern Sdo Paulo
State, Brazil. We used data from anurans captured in pitfall traps
initially proposed for a survey of harvestmen fauna in three different
agrossystems (corn, soybean, and rubber tree).

Material and Methods

The sample design was initially proposed by Santos & Cividanes
(2007) to the survey of harvestmen fauna in agrossystems. However,
the number of anuran species and individuals captured in small pitfalls
was surprisingly high, thus providing information on the presence
of anurans in agrossystems. This study was conducted at the Study,
Research and Production Farm, College for Animal and Crop Pro-
duction (FCAV/UNESP - Fazenda de Estudo, Pesquisa e Producio,
Faculdade de Ciéncias Agrdrias e Veterindrias) , Jaboticabal (21°15° S
and 48° 18’ W), Sdo Paulo State, Brazil. The climate in the region
is hot and humid tropical (Aw de Koppen), the mean temperature is
22 °C, and the annual total precipitation is 1552 mm (Sacramento
& Pereira 2003).

Anurans were sampled with pitfall traps, installed in three
agrossystem (corn, soybean, and rubber tree). Each area had two
parallel, 90 m long transects 10 m apart from each other. Each transect
had ten equidistant (every 10 m) white plastic cups (500 mL) filled
with 1% formaldehyde solution and a few drops of neutral detergent.
For more details about pitfall traps, see Santos & Cividanes (2007).
Fieldwork was performed every week, totaling 13 samples from
each agrossystems, during the rainy season (December 27" 2004 to
April 2"2005), with a total effort of 97 days. Used plastic cups were
replaced by new ones after each survey.

Individuals were deposited in the Amphibian Collection
(DZSJRP 8286 — 8289; 8291 — 8300; 8316 — 8320; 8323 — 8326;
8328; 8331; 8343 — 8344; 8346; 8352 — 8374), Departamento de
Zoologia e Botanica, Universidade Estadual Paulista, Sdo Paulo,
Brasil (http://splink.cria.org.br/manager/detail ?resource=DZSJRP-
Amphibia-adults&setlang=pt).

Results and Discussion

We recorded four anuran species in the pitfall traps, belonging
to two Families: Leptodactylidae: Leptodactulus fuscus (Schneider
1799) and L. mystacinus (Burmeister 1861); Leiuperidae: Eupemphix
nattereri Steindachner 1863 and Physalaemus cuvieri Fitzinger
1826 (Table 1). Four species and 30 individuals were captured in
corn plantation; in rubber trees, four species and 11 individuals;
and in soybeans, three species and eight individuals (Table 1).
Two individuals of Scinax fuscovarius (Lutz 1925) were registered
in artificial shelters built with planks of wood (Parmelee & Fitch
1995) of 1,0 x 1,0 m, filled with leaves, litter and small stones in
corn plantation. Three species of generalist habits (Toledo et al.
2003, Santos et al. 2007), Leptodactylus mystacinus, Physalaemus
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Table 1. Anuran species captured in pitfall traps installed in three differ-
ent agrossystems (corn, rubber trees, and soybeans) in the municipality of
Jaboticabal, SP, Brazil.

Tabela 1. Espécies de anuros capturados nas armadilhas de queda instaladas
em trés diferentes agrossistemas (milho, seringal e soja) no municipio de
Jaboticabal, SP, Brasil.

Corn  Rubber tree Soybean

LEPTODACTYLIDAE

Leptodactylus mystacinus 3 3 3

Leptodactylus fuscus 2 1 -
LEIUPERIDAE

Physalaemus cuvieri 4 1 1

Eupemphix nattereri 21 4
Species richness 4 4 3
Abundance 30 11 8

cuvieri, and Eupemphix nattereri were recorded for all agrossystems
(corn, soybean, and rubber trees). According to Gray et al. (2004),
agricultural disturbance around wetlands may positively influence
the abundance of some amphibian species. Less vagile amphibians
that explosively breed and are competitively dominant in the absence
of predation may benefit most by landscape cultivation (Gray et al.
2004), which lead some authors to suggest that anuran populations
can be important for the biological control of agricultural arthropods
(Attademo et al. 2005).

It is important to emphasize that pitfall traps with drift fence are
often used for sampling amphibians in hepertofauna studies (Heyer et al.
1994, Cechin & Martins 2000, Dixo & Verdade 2006, Santos et al. 2009).
However, the 500 mL traps used in our study are much smaller than
those normally used (20,000 to 100,000 mL). In addition, the lack of
drift fences to connect the traps limited the number of species that can be
captured in agrossystems - e.g. Rhinella schneideri (Werner 1894) which
is a very common species in the sampling area.

Any interpretation of our results is limited due to the sampling
design, small trap-size and the lack of crop replicates. Nonethe-
less, 65.6 % of the specimens we captured in corn plantation were
Eupemphix nattereri. We thus present two non-exclusive hypotheses
to be tested:

i) Eupemphix nattereri is a burrowing frog (Sazima 1975, Freitas
2001) associated with the plant root system and respective soil
type, helping E. nattereri to remain burrowed until the follow-
ing reproductive season; and/or

ii) E. nattereri is a food specialist in Isoptera (Rossa-Feres 1997,

Silva 2007) that can use this type of crop to feed. Aquino et al.
(2008), found that the community of social insects (Formicidae
and Isoptera) was responsible for more than 40% of the total
density in cropping systems at the experimental field of Em-
brapa Agropecudria Oeste, in Dourados, State of Mato Grosso
do Sul, Brazil.

The anuran species found in our study are mainly generalists. This
work then contributes to the preliminary knowledge of anurans in Neo-
tropical agrossystems, but further studies and surveys must be done to
understand the influence of agrossystems on anuran population param-
eters (abundance and temporal occurrence) and richness in the region.
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