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RESUMO 

 
BIOECOLOGIA DE ÁCAROS (ACARI) DA VIDEIRA (Vitis vinifera L.) OCORRENTES 
NO ESTADO DO RIO GRANDE DO SUL, BRASIL. 
 
As videiras são atacadas por doenças e pragas. Sob condições úmidas, doenças fúngicas e 
bactérias são predominantes, enquanto que em regiões áridas, insetos e ácaros são as 
principais pragas. Dentre estas, os ácaros fitófagos apresentam grande importância. 
Objetivou-se avaliar a diversidade de ácaros em parreirais das variedades Cabernet Sauvignon 
e Pinot Noir nos municípios de Bento Gonçalves e Candiota, Estado do Rio Grande do Sul, 
Brasil; identificar a nível específico todos os estigmeídeos coletados e descrever, quando o 
caso, espécies desconhecidas para ciência; conhecer a biologia de Panonychus ulmi em folhas 
de videiras em laboratório, assim como a biologia dos predadores Agistemus floridanus e 
Neoseiulus californicus alimentando-se de P. ulmi; avaliar a preferência alimentar dos 
predadores e a relação que se estabelece entre as três espécies; e, construir uma chave 
pictórica de identificação dos ácaros fitófagos e predadores presentes em videiras. Para 
avaliação da diversidade, folhas, gemas e plantas não cultivadas foram amostradas de outubro 
de 2006 a setembro de 2007. Em laboratório, os ácaros foram retirados das folhas, montados 
em lâminas com meio de Hoyer e identificados com auxílio de chaves dicotômicas. Todos os 
estigmeídeos coletados foram medidos e comparados com as espécies já descritas. Aqueles 
que possuíam medidas ou características distintas foram considerados como espécies novas. A 
biologia de P. ulmi foi iniciada com 30 ovos mantidos em folhas de Cabernet Sauvignon e 30 
em Pinot Noir. As fases imaturas foram observadas três vezes ao dia, e a fase adulta uma vez 
ao dia. A biologia dos predadores foi iniciada com 30 ovos de N. californicus e 30 de A. 
floridanus, com o mesmo método de observação citado anteriormente. Os dados gerados 
foram utilizados para construção de tabelas de vida de fertilidade. A preferência alimentar de 
A. floridanus e N. californicus foi avaliada oferecendo ovos, imaturos e adultos de P. ulmi. 
Para avaliação do comportamento dos predadores na presença de P. ulmi e de odores de 
coespecíficos e heteroespecíficos foram dadas duas opções, com fontes diferentes de odor, 
para cada espécie de predador, além da observação das populações após a liberação de N. 
californicus em campo. Para elaboração da chave pictórica, características diagnósticas foram 
levantadas e utilizadas para diferenciação das famílias e espécies, com ilustrações 
representativas. Os resultados indicam que a riqueza de espécies e a abundância são maiores 
em Bento Gonçalves do que em Candiota. Sete espécies de Stigmaeidae estão presentes em 
videiras no Rio Grande do Sul: Agistemus brasiliensis, A. floridanus, Agistemus mendozensis, 
Agistemus riograndensis, Zetzellia agistzellia, Zetzellia malvinae e Zetzellia ampelae. 
Panonychus ulmi apresenta desenvolvimento adequado em folhas de videiras, no entanto o 
período de oviposição e a longevidade das fêmeas foram abaixo do esperado, e a variedade 
Cabernet Sauvignon parece ser mais adequada do que Pinot Noir. Agistemus floridanus e N. 
californicus completaram seu ciclo de desenvolvimento alimentando-se de P. ulmi em 
videiras, com parâmetros da tabela de vida diferentes. O teste de liberação de N. californicus 
revelou uma redução no número de ovos e formas móveis de P. ulmi, um aumento das 
populações de Agistemus sp., e estabilidade no número de N. californicus. Os dois predadores 
preferiram alimentar-se de ovos de P. ulmi, respondendo positivamente a presença do ácaro 
fitófago e reconhecendo o odor de predadores heteroespecíficos. A chave pictórica elaborada 
contempla Tetranychidae, Eriophyidae, Tarsonemidae, Tydeidae, Tenuipalpidae, 
Phytoseiidae, Stigmaeidae e Iolinidae, e será de grande utilidade para profissionais e 
extensionistas na rápida identificação de ácaros na cultura da videira. 
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ABSTRACT 

 

BIOECOLOGY OF MITES (ACARI) ON GRAPEVINE (Vitis vinifera L.) IN THE STATE 
OF RIO GRANDE DO SUL, BRAZIL. 
 
Grapevines are attacked by pests and diseases. Under humid conditions, fungal and bacterial 
diseases are predominant, while in arid regions, the main pests consist of insects and mites. 
Among the latter, the phytophagous mites are very important. The present work aimed to 
assess the diversity of mites in vineyards of Cabernet Sauvignon and Pinot Noir varietals in 
the municipalities of Bento Gonçalves and Candiota, located in the state of Rio Grande do 
Sul, Brazil; to identify all the stigmaeids at species level and, if necessary, describe unknown 
species; to know Panonychus ulmi biology in grapevine leaves in the laboratory and the 
biology of Agistemus floridanus and Neoseiulus californicus feeding on P. ulmi; to evaluate 
the predators’ feeding preference and the interactions among the three species; and to build an 
identification pictorial key for the phytophagous and predatory mites living on grapevines. To 
evaluate the mite diversity, leaves, buds and non-cultivated plants were sampled between 
October 2006 and September 2007. In the laboratory, the mites were taken from the leaves, 
mounted in slides using Hoyer medium and identified with the help of dichotomous keys. All 
stigmaeids collected were measured and compared to the species already described. Those 
that presented distinct measures or characteristics were considered new species. Biology of P. 
ulmi was initiated with 30 eggs kept on Cabernet Sauvignon leaves and 30 eggs kept on Pinot 
Noir leaves. The immature phases were observed three times per day, and the adult phase only 
once a day. The biology of the predators was initiated with 30 N. californicus eggs and 30 A. 
floridanus eggs, and the same observation method was used. The data generated was used to 
build fertility life tables. Agistemus floridanus and N. californicus feeding preference was 
assessed by offering them P. ulmi eggs, immature individuals and adults. In order to evaluate 
their behavior in the presence of P. ulmi and of conspecific and heterospecific odors, each 
predatory species was given two choices with different odor sources, and their populations 
were observed after N. californicus was liberated in the field. To make the pictorial key, the 
diagnostic characteristics were used to distinguish the families and the species, with 
representative illustrations. The results indicate that species richness and abundance are 
higher in Bento Gonçalves than in Candiota. Seven Stigmaeidae species live in vineyards in 
Rio Grande do Sul state: Agistemus brasiliensis, A. floridanus, Agistemus mendozensis, 
Agistemus riograndensis, Zetzellia agistzellia, Zetzellia malvinae and Zetzellia ampelae. 
Panonychus ulmi presents an adequate development on grapevine leaves, although its 
oviposition period and female longevity were both shorter than expected. The Cabernet 
Sauvignon variety seems to be more adequate than Pinot Noir. Agistemus floridanus and N. 
californicus completed their development cycle feeding on P. ulmi on grapevines, and 
presented different life table parameters. Neoseiulus californicus liberation test resulted in a 
decrease in the number of P. ulmi eggs and mobile forms and in an increase of Agistemus sp. 
populations, while the number of N. californicus remained stable. The two predators preferred 
to feed on P. ulmi eggs and responded positively to its presence, and recognized the odor of 
heterospecific predators. The pictorial key elaborated includes Tetranychidae, Eriophyidae, 
Tarsonemidae, Tydeidae, Tenuipalpidae, Phytoseiidae, Stigmaeidae and Iolinidae and will be 
very useful for professionals and researchers who wish to identify mites in the grapevine 
culture.  
.  
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APRESENTAÇÃO 

 

O Estado do Rio Grande do Sul possui o maior polo vitivinícola brasileiro, sendo a 

maior parte da produção destinada à elaboração de vinhos, sucos e derivados. Segundo o 

Cadastro Vitícola do Rio Grande do Sul (2008/2012), são registrados no Estado 41.076,46 ha 

de parreirais, distribuídos em 15.185 propriedades.  

O cultivo da videira, com predomínio da mão-de-obra familiar, é uma atividade 

agrícola de grande rentabilidade. Porém, para que isso se concretize, o viticultor deve 

produzir uvas de qualidade e com produtividade para se tornar competitivo. Para atingir esse 

nível de eficiência, o produtor deve adotar tecnologias adequadas que reduzam custos e 

aumentem a qualidade.   

A qualidade do vinho está diretamente relacionada com a qualidade das uvas. Sendo 

assim, o cultivo da videira requer muitos cuidados e técnicas especiais para que as uvas 

tenham a melhor qualidade possível. Doenças ou pragas podem causar prejuízos ao agricultor 

ou, até mesmo, a perda de uma safra. Além disso, dependendo da finalidade da produção, a 

exigência por qualidade é diferenciada, fazendo com que o controle das pragas seja essencial.  

Dentre as pragas que atacam as videiras, os ácaros fitófagos apresentam grande 

importância. Os ácaros possuem habitats extremamente diversificados, podendo ser 

encontrados em colônias que podem conter de poucos a centenas de indivíduos na superfície 

abaxial ou adaxial das folhas. Os prejuízos causados pelos ácaros na agricultura ocorrem em 

função da sua forma de alimentação, pois sugam os fluídos celulares foliares. A perda da 

clorofila nos locais atacados pode levar ao aparecimento de manchas brancas ou amarelas e, 

eventualmente, a uma descoloração mais uniforme de aspecto bronzeado ou amarelado, 

podendo evoluir para desfolhação e, em casos mais extremos, morte da planta. 

Para desenvolver métodos de manejo de ácaros é essencial que as espécies sejam 

conhecidas, estimadas suas populações e períodos de maior frequência. O conhecimento do 

ciclo de vida dos ácaros fitófagos, e principalmente dos ácaros predadores, é importante para 

definir estratégias de controle eficientes. 
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Com o objetivo de preencher as lacunas existentes no conhecimento biológico e 

ecológico dos ácaros associados a videiras no Rio Grande do Sul, seis artigos foram 

produzidos: 

Artigo 1: Diversity of mites (Acari) in vineyard agroecosystems (Vitis vinifera) in two 

viticultural regions of Rio Grande do Sul state, Brazil. Artigo publicado no periódico 

“Acarologia”. 

Artigo 2: Stigmaeid mites (Acari: Stigmaeidae) from vineyards in the state of Rio 

Grande do Sul, Brazil. Artigo publicado no periódico “Zootaxa”. 

Artigo 3: Biology of Panonychus ulmi (Acari: Tetranychidae) on two European grape 

varieties cultivated in the state of Rio Grande do Sul, Brazil. A ser submetido para o periódico 

“Experimental and Applied Acarology”. 

Artigo 4: Comparative biology of Agistemus floridanus and Neoseiulus californicus 

feeding on Panonychus ulmi from grapevines cultivated in Rio Grande do Sul, Brazil. A ser 

submetido para o periódico “Experimental and Applied Acarology”. 

Artigo 5: Behavior of Agistemus floridanus e Neoseiulus californicus in response to 

the presence of Panonychus ulmi and to the odor of conspecific and heterospecific predators. 

A ser submetido para o periódico “International Journal of Acarology”. 

Artigo 6: Pictorial key for the identification of mites on grapevine in Rio Grande do 

Sul state, Brazil. A ser submetido para o periódico “Zootaxa”.  
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DIVERSITY OF MITES (ACARI) IN VINEYARD AGROECOSYSTEMS (VITIS VINIFERA)
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ABSTRACT — The aim of this work was to study mite diversity in vineyard plots planted with Cabernet Sauvignon and
Pinot Noir cultivars and on associated non-cultivated plants in two viticultural regions of Rio Grande do Sul State, Brazil.
Monthly assessments of leaves and buds of vines and of non-cultivated plants were undertaken between October 2006
and September 2007. Twelve thousand mites belonging to 17 families and 46 genera and representing 61 mite species
were collected. The most abundant phytophagous mites were Calepitrimerus vitis, Colomerus vitis and Panonychus ulmi on
grapevines. Among the predatory mites, the most abundant were Neoseiulus californicus and Agistemus floridanus. The
non-cultivated plants species that showed the greatest richness of mites were Plantago tomentosa, Plantago lanceolata and
Senecio sp. The most abundant phytophagous mites on non-cultivated plants were Tetranychus ludeni and Brevipalpus
phoenicis in the viticultural regions of Bento Gonçalves and Candiota, respectively, and Pronematus anconai was generally
the most abundant predatory mite. In the region of Bento Gonçalves, species richness and abundance in the agroecosys-
tem were far higher than in the region of Candiota.

KEYWORDS — Grapevines; grape cultivars; non-cultivated plants; Calepitrimerus vitis; Panonychus ulmi; Neoseiulus califor-
nicus

INTRODUCTION

Grapevines (Vitis vinifera L.: Vitaceae) endure differ-
ent forms of stress, with losses caused by pathogens
and pests being considered even more severe,
mainly when environmental conditions favor their
development (Fajardo, 2003). When crops are
combined with non-cultivated plants, they show a
higher availability of alternative resources and mi-
crohabitats, allowing predators to reach higher lev-
els of abundance and diversity, fostering the control

of species considered pests (Root, 1973; Letourneau
and Altieri, 1983).

Species belonging to the mite families Eriophyi-
dae, Tarsonemidae, Tetranychidae and Tenuipalpi-
dae are important crop pests (Reis and Melo, 1984;
Schruft, 1985; Soria et al., 1993; Monteiro, 1994;
Duso and De Lillo, 1996; Schultz, 2005; Ferreira et
al., 2006; Ferla and Botton, 2008; Johann et al., 2009;
Klock et al., 2011). On the other hand, species be-
longing to the families Phytoseiidae, Stigmaeidae

http://www1.montpellier.inra.fr/CBGP/acarologia/
ISSN 0044-586-X (print). ISSN 2107-7207 (electronic)
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and Iolinidae are considered the most important
predators to control the latter mite pests (McMurtry
et al., 1970; Moraes 1991, 2002; Duso and De Lillo,
1996; Duso et al., 2004).

Rio Grande do Sul State is a major wine-
producing region in Brazil, where the vineyards are
cultivated on about 50,646 hectares, with a grape
production of approximately 829,589 tons per har-
vest (Mello, 2012). However, little is known about
local mite diversity, and fundamental data for defin-
ing pest monitoring and controlling strategies are
scarce. Therefore, this work focused on the study
of mite diversity associated with Cabernet Sauvi-
gnon and Pinot Noir cultivars and non-cultivated
plants in two viticultural regions of Rio Grande do
Sul State.

MATERIALS AND METHODS

Experimental vineyards

The study was conducted in vineyards planted
with Cabernet Sauvignon (CS) and with Pinot Noir
(PN), both trained using the espalier system and
located in the municipalities of Bento Gonçalves
(BG) (29°13’S, 51°33’W) and Candiota (CA) (31°28’S,
53°40’W). In BG, the vineyard of CS cultivar had
a total area of 5.14 hectares and that of PN 2.48
hectares. In CA, the plot planted with CS culti-
var had a total area of 7.3 hectares and that of PN
1.78 hectares. All vineyards were five years old and
were managed identically. During the surveys, the
agrochemicals applied in the four plots were simi-
lar and normally used, and in each plot, no acari-
cide treatment was applied on the three rows where
samplings took place.

Samplings

Sampling was conducted once a month from Oc-
tober 2006 to September 2007; 20 vinestocks were
randomly sampled in each cultivar, in each munic-
ipality. A branch was chosen from each vinestock,
from which three leaves were taken from the api-
cal, medial and basal thirds, totaling 60 leaves per
sampling date per vineyard. In winter, between
May and September 2007, 20 branches were sam-
pled, randomly picked from each cultivar, in each

municipality, from which three buds were taken, to-
taling 60 buds per sampling date per vineyard.

In addition to the sampling of grapevines, the
five more common non-cultivated plant species
growing between the three untreated rows were
sampled monthly, in CS and PN plots from BG and
CA. The five more common plants varied between
plots and sampling events, depending on season
[Rio Grande do Sul experiences an average tem-
perature of 25 °C in summer and 10 °C in winter
(Kuinchtner and Buriol, 2001)].

Grapevine leaves and branches with buds and
non-cultivated plants were separated in plastic
bags, and stored in a Styrofoam box with Gelox®
to be transported to the laboratory, where they
were observed under a stereomicroscope. Mites
were gathered manually with a fine brush, from
both sides of the leaves and inside the buds. The
collected mites were mounted on slides in Hoyer
medium (Jeppson et al., 1975).

Identifications

The identification of specimens to the species level
was done using a phase contrast light microscope
and identification keys (Pritchard and Baker, 1958;
Atyeo, 1960; Summers and Price, 1970; Hughes,
1976; Smiley, 1978; André, 1980; Lindquist, 1986;
Smiley, 1992; Baker and Tuttle, 1994; Amrine, 1996;
Halliday et al., 1998; Matioli et al., 2002; Chant and
McMurtry, 2007; Krantz and Walter, 2009; Mesa et
al., 2009; Ferla et al., 2011). Oribatid mites were
identified to the suborder level and Bdellidae to the
family level. All collected material was stored at the
Reference Collection of the Natural Sciences Mu-
seum of the UNIVATES University Center (Lajeado,
Rio Grande do Sul, Brazil).

Data analyses

The data analysis process included data concerning
mites found on grapevines and on non-cultivated
plants, which together represented the agroecosys-
tem.

Several indices were calculated using the soft-
ware DivEs version 2.0 (Rodrigues, 2005):
i) Shannon-Wiener index (H’= -

∑
pi Log pi, where pi
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TABLE 1: Mite species collected on Cabernet Sauvignon (CS) and Pinot Noir (PN) grapevines (V) cultivars and on non-cultivated plants
(P), in the Bento Gonçalves (BG) and Candiota (CA) municipalities, Rio Grande do Sul.

Total Total Total Total

(P / V) (P / V) (P / V) (P / V)

Astigmata Glycyphagidae Lepidoglyphus destructor ‐ ‐ V 1 Aci ‐

Winterschmidtiidae Czenspinskia  sp. ‐ P, V 1/1 Aci ‐ V 6 Aci

Mesostigmata Ascidae Asca  sp. ‐ ‐ P 1 Aci ‐

Proctolaelaps  sp. P 2 Aci ‐ P 1 Aci ‐

Parasitidae Holoparasitus  sp. P 2 Aci ‐ ‐ ‐

Phytoseiidae Amblyseius vitis P 1 Aci ‐ ‐ ‐

Arrenoseius gaucho P 2 Aci P 3 Aci ‐ P 15 Ace

Euseius ho ‐ P, V 5/32 Ace ‐ ‐

Euseius inouei P 1 Aci P, V 3/45 Aci ‐ ‐

Iphiseiodes metapodalis ‐ P 2 Aci ‐ ‐

Metaseiulus mexicanus ‐ ‐ ‐ P 1 Aci

Neoseiulus californicus P, V 2/10 Ace P, V 5 / 195 Ace P, V 3 / 135 Con P, V 9/94 Con

Neoseiulus fallacis P 2 Aci ‐ ‐ ‐

Neoseiulus tunus ‐ V 1 Aci ‐ ‐

Proprioseiopsis cannaensis P 1 Aci ‐ P 2 Aci ‐

Proprioseiopsis  sp.  1 P 1 Aci ‐ ‐ ‐

Proprioseiopsis  sp.  2 P 2 Aci ‐ P 1 Aci ‐

Typhlodromalus aripo ‐ ‐ P, V 3/1 Ace ‐

Typhlodromus ( Anthoseius)  ornatus ‐ ‐ V 3 Aci P, V 2/2 Ace

Oribatida ‐ ‐ P 91 Con P, V 13/5 Con P 1 Aci P 4 Ace

Prostigmata Bdellidae Bdellidae sp. 1 ‐ ‐ P 1 Aci ‐

Bdellidae sp. 2 ‐ V 1 Aci ‐ ‐

Bdellidae sp. 3 ‐ V 1 Aci ‐ ‐

Caligonellidae Caligonellidae sp.1 P 1 Aci ‐ ‐ ‐

Cheyletidae Cheletomimus  sp. ‐ V 1 Aci ‐ ‐

Cunaxidae Cunaxa  sp. P 1 Aci P 1 Aci ‐ ‐

Neocunaxoides  sp.  1 ‐ P 1 Aci ‐ P 1 Aci

Neocunaxoides  sp. 2 ‐ P 1 Aci ‐ ‐

Eriophyidae Aceria  sp. V 1 Aci ‐ ‐ ‐

Aculops  sp. V 1 Aci ‐ ‐ ‐

Calepitrimerus vitis V 1993 Ace V 2705 Ace V 556 Ace V 884 Con

Colomerus vitis V 151 Ace ‐ V 74 Con V 30 Ace

Criotacus  sp. V 1 Aci ‐ ‐ ‐

Rhombacus  sp. V 1 Aci ‐ ‐ ‐

Vasates  sp. ‐ P 4 Aci ‐ ‐

Iolinidae Homeopronematus  sp. ‐ ‐ ‐ P 1 Aci

Pronematus anconai P,V 3/11 Ace P, V 17/10 Con P, V 25/10 Ace P 2 Aci

Pygmephoridae Pygmephorus aff. mesembrinae ‐ ‐ P 1 Aci ‐

Stigmaeidae Agistemus brasiliensis V 5 Aci V 1 Aci ‐ ‐

Agistemus floridanus V 64 Ace P, V 2/99 Ace ‐ ‐

Agistemus  sp.  1 V 1 Aci ‐ ‐ ‐

Agistemus  sp.  3 ‐ V 4 Aci ‐ ‐

Agistemus  sp.  4 ‐ V 1 Aci ‐ ‐

Cheylostigmaeus  sp. P 6 Aci ‐ ‐ ‐

Stigmaeus  sp. P 1 Aci ‐ ‐ ‐

Zetzellia malvinae ‐ ‐ V 5 Ace P, V 2/1 Ace

Tarsonemidae Acaronemus  sp. P, V 8/1 Ace V 2 Aci P, V 2/17 Ace P, V 1/12 Ace

Polyphagotarsonemus latus P 87 Aci V 98 Aci ‐ ‐

Tarsonemus  spp. P, V 19 / 88 Con P, V 3/40 Con P, V 11/183 Con P, V 26/465 Con

Xenotarsonemus  sp. P, V 56 / 1 Ace P 6 Ace ‐ ‐

Tenuipalpidae Brevipalpus phoenicis P 2 Aci P 5 Ace P, V 87 / 8 Con P 70 Ace

Tetranychidae Mononychelus planki ‐ P 2 Aci ‐ ‐

Oligonychus  sp.  1 ‐ P 17 Aci ‐ V 1 Aci

Oligonychus  sp.  2 ‐ P 1 Aci ‐ ‐

Panonychus ulmi V 195 Con P, V 3/2123 Ace ‐  V 18 Aci

Tetranychus ludeni P 57 Ace P 24 Ace ‐ ‐

Tydeidae Lorryia formosa ‐ P 2 Aci ‐ ‐

Lorryia  sp. V 1 Aci ‐ ‐ ‐

Metatriophtydeus  sp. ‐ V 1 Aci ‐ ‐

Neolorryia  sp. V 2 Aci ‐ ‐ ‐

Orthotydeus  sp. P, V 22 / 101 Con P, V 172/439 Con P, V 3/40 Con P, V 52/131 Con

Pretydeus  sp. ‐ ‐ ‐ P, V 1/1 Aci

Total specimens 2998 6098 1175 1837

Species richness (P / V) 23 / 18 23 / 21 14 / 12 14 / 12

** Constancy index: Con – Constant (species present in more than 50 % of the samples); Ace ‐ Accessory (species present in 25 to 50 % of the 

samples); Aci ‐ Accidental (species present in less than 25 % of the samples).

PN‐CA

O* C** O* C** O* C** O* C**
Suborder Family Genus/species

CS‐BG PN‐BG CS‐CA

* Occurrence: P – non‐cultivated associated plant; V – grapevine.
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TABLE 2: Ecological indexes of mite communities encountered on non-cultivated plants and vine from plots planted with Cabernet
Sauvignon (CS) and Pinot Noir (PN) cultivars in Bento Gonçalves and Candiota municipalities, Rio Grande do Sul, Brazil.

CS  PN  CS PN

Number of species 35 34 19 19

Number of individuals 2998 6098 1175 1837

Diversity of Shannon (H’) 0.6777 0.6268 0.7312 0.6496

Evenness of J‐Shannon (J) 0.4389 0.4092 0.5718 0.5080

Indexes
Bento Gonçalves Candiota

is the proportion of specimens of each species in re-
lation to the total number of specimens found in as-
sessments performed) expresses richness and uni-
formity, giving more weight to rare species (Shan-
non, 1948);
ii) Shannon’s J evenness (J = H’/Hmax’, where H’ is
the Shannon-Wiener index and Hmax’ is given by the
following expression: Hmax’= Log s, where s is the
number of species sampled) expresses the equitabil-
ity of abundances in a community and allows the
assessment of species stability over time (Brower
and Zar, 1984).

The constancy index was calculated according
to Bodenheimer (1955). The species were classified
as "constant" when they were present in more than
50 % of the samples, "accessory" when they were
present in 25 – 50 % of the samples and "accidental"
when present in less than 25 % of the samples).

The general similarity between these agroe-
cosystems according to mite families with larger
number of species was analyzed by Bray-Curtis
clustering analysis, using BioDiversity Professional
software (McAleece et al., 1997). The same analy-
sis was performed with mites found on grapevines
and with mites found on non-cultivated plants. The
Bray-Curtis clustering analysis is a multifactorial
analysis technique that uses a similarity matrix to
build a tree, in which each branch represents a sam-
ple. Samples that share similarities are located in
branches close to each other.

RESULTS

A total of 12,108 mites were collected on vine leaves
and wild plants. They belonged to 17 families, 46
genera and 61 species (Table 1). The BG areas had

the highest number of species and abundance, with
35 species in CS and 34 in PN, corresponding to
2998 and 6098 mites, respectively. In CA, 19 species
were observed in both plots and the number of
mites collected was clearly much lower than in BG,
1175 and 1837 mites on CS and PN, respectively.
Phytoseiidae was the most represented family with
the highest number of species (14), followed by
Stigmaeidae and Eriophyidae with eight and seven
species, respectively. Six species were common to
the four plots, besides Oribatida: Calepitrimerus vi-
tis (Nalepa, 1905), Orthotydeus sp., Neoseiulus califor-
nicus (McGregor, 1954), Brevipalpus phoenicis (Gei-
jskes, 1939), Pronematus anconai Baker, 1943 and Ac-
aronemus sp.

Diversity indices

Despite differences in species richness between the
two localities, diversity index (H’) values were low
and quite similar. For a given cultivar, evenness
indices (J) were lower in BG compared to CA (Ta-
ble 2). In each municipality, diversity and evenness
were slightly higher in the vineyards planted with
CS but these values were close to those observed in
the plots planted with PN (Table 2).

Agroecosystems

The most abundant phytophagous mites in all the
areas studied were Calepitrimerus vitis, Panonychus
ulmi (Koch, 1936), Colomerus vitis (Pagenstecher,
1857) and Polyphagotarsonemus latus (Banks, 1904),
with 6138, 2339, 255 and 185 specimens, respec-
tively (Table 1). Calepitrimerus vitis was found
on leaves of grapevines, and only one individ-
ual was found on a bud, in PN-CA. This species
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was considered constant only in PN-CA. Panony-
chus ulmi showed higher abundance in BG, mainly
in PN, where it was considered as accessory. In
this area, three individuals were collected from
non-cultivated plants. In CA, P. ulmi only oc-
curred in PN, where it was considered as acciden-
tal. Polyphagotarsonemus latus, only present in BG,
was collected on grapevine leaves in PN and on
non-cultivated plants in CS. This species was classi-
fied as accidental in both plots. Colomerus vitis was
observed in the two municipalities. It was more
abundant in CS-BG but was considered constant
only in CS-CA. Only one individual was collected
on grapevine leaves, and the remaining individuals
were observed on buds.

The most abundant predatory mites were N. cal-
ifornicus, Agistemus floridanus Gonzales 1965 and P.
anconai, with 448, 165 and 78 individuals, respec-
tively. Eight predatory species were observed both
on vineyards and on non-cultivated plants. Among
them, N. californicus was the most abundant preda-
tor in PN-BG and in both plots of CA, where it was
considered as constant. Agistemus floridanus was
only observed in BG and classified as accessory. In
CS-BG, it was only collected on grapevines, where
it was the most abundant predator; in PN-BG it was
present on grapevines and non-cultivated plants,
however, it was not the most abundant predator.
Pronematus anconai, observed in the four plots, was
collected on grapevines and non-cultivated plants.
It had a higher abundance in PN-BG, where it was
considered as constant.

Orthotydeus sp. was the most abundant general-
ist mite, with 960 individuals, mainly collected on
buds from grapevines and non-cultivated plants. It
was considered as constant in all areas.

Grapevines

In BG, the numbers of mite species and mite spec-
imens collected on grapevines were greater than
in CA. Among them, the most abundant phy-
tophagous mites were Cal. vitis and P. ulmi, and the
most abundant predatory mites were N. californicus
and A. floridanus (Figure 1 A, B and Table 1). In CA,
Cal. vitis and Tarsonemus sp. were the most abun-
dant phytophagous mites in PN and CS (Figure 1 C,

D and Table 1). Only 18 P. ulmi were observed in PN
and this species was not detected in CS. Again, N.
californicus was the most abundant predatory mite.
In both localities, a greater number of mites were
found on PN in comparison with CS (Figure 1).

Non-cultivated plants

A total of 63 non-cultivated plant species were sam-
pled from which 44 mite species were collected
(Table 3). The mite species richness in the non-
cultivated plants was slightly higher than that in
grapevines (Table 1). In BG, mites were found on
27 out of 34 non-cultivated plant species sampled,
whereas in CA, mites were found on 24 species
out of 40 non-cultivated plant species. Like on
grapevines, the number of mites collected on non-
cultivated plants was greater in BG than in CA (Ta-
ble 3). Eleven plant species were common to both
municipalities: Senecio sp. was the only plant col-
lected in the four plots. Bidens pilosa L., Plantago
tomentosa Lam., Richardia brasiliensis Gomes, Rumex
sp., Solanum americanum Mill., Sonchus oleraceus L.,
Stachys arvensis L. and Trifolium repens L. were col-
lected in three plots, and Gnaphalium spicatum Lam.
and Plantago lanceolata L. in two plots (Table 3). Mite
diversity in these plants found in both municipali-
ties was greater in BG than in CA: we observed on
average 4.8 and 3.4 mite species per plant species in
BG and CA, respectively.

The plant species that showed the greatest rich-
ness of mites also belonged to the most common
plants: P. tomentosa, 19 mite species; P. lanceolata, 13
species; and Senecio sp., 9 species. In BG, a higher
abundance of mites was observed for P. tomentosa
(106 mites) on CS, and for P. lanceolata (48 mites)
on PN. In CA, Baccharis trimera (Less.) DC. showed
higher abundance of mites on CS and PN, with 49
and 67 mites, respectively (Table 3).

The most abundant phytophagous mites were
B. phoenicis (157 specimens in 8 host plants) and
Tetranychus ludeni Zacher, 1913 (81 specimens in 9
host plants) in CA and BG, respectively. Among
predatory mites, P. anconai was the most abundant
(47 specimens on 10 host plants, with 25 speci-
mens collected on Senecio sp.). Thirteen species of
phytoseiid mites were collected on non-cultivated
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FIGURE 1: Abundance of main mite species found on grapevine in Bento Gonçalves (A - Cabernet Sauvignon; B - Pinot Noir) and
Candiota (C - Cabernet Sauvignon; D - Pinot Noir) municipalities, Rio Grande do Sul, Brazil.
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TABLE 3: Mite number of each species collected on non-cultivated plants in plots planted with, Cabernet Sauvignon (CS) and Pinot Noir
(PN) cultivars, in the Bento Gonçalves (BG) and Candiota (CA) municipalities, Rio Grande do Sul.

CS PN CS PN

Amaranthaceae Amaranthus deflexus  L. Neoseiulus californicus ‐ ‐ ‐ 1

Typhlodromus  (Anthoseius ) ornatus ‐ ‐ ‐ 1

Amaranthus hybridus  L. Pretydeus  sp. ‐ ‐ ‐ 1

Amaranthus  sp. Tarsonemus  spp. ‐ ‐ ‐ 1

Orthotydeus  sp. ‐ ‐ ‐ 1

Apiaceae Conium maculatum  L. Neoseiulus californicus ‐ 2 ‐ ‐

Tetranychus ludeni ‐ 2 ‐ ‐

Orthotydeus  sp. ‐ 4 ‐ ‐

Asteraceae Artemisia  sp. Acaronemus  sp. ‐ ‐ 1 ‐

Neoseiulus californicus ‐ ‐ 1 ‐

Tarsonemus  spp. ‐ ‐ 2 ‐

Typhlodromalus aripo ‐ ‐ 1 ‐

Baccharis  sp. ‐ ‐ ‐ 0 ‐

Baccharis trimera  (Less.) DC. Brevipalpus phoenicis ‐ ‐ 47 62

Neoseiulus californicus ‐ ‐ 1 0

Oribatida ‐ ‐ 0 2

Tarsonemus  spp. ‐ ‐ 2 2

Orthotydeus  sp. ‐ ‐ 0 1

Bidens pilosa  L. Brevipalpus phoenicis 0 0 ‐ 1

  Oribatida 0 1 ‐ 0

Tarsonemus  spp. 0 0 ‐ 3

Tetranychus ludeni 1 0 ‐ 0

Orthotydeus  sp. 1 0 ‐ 3

Typhlodromus  (Anthoseius ) ornatus 0 0 ‐ 1

Zetzellia malvinae 0 0 ‐ 1

Brachiaria  sp. Neoseiulus californicus ‐ 2 ‐ ‐

Oligonychus  sp. 1 ‐ 17 ‐ ‐

Oligonychus  sp. 2 ‐ 1 ‐ ‐

Pronematus anconai ‐ 8 ‐ ‐

Calyptocarpus biaristatus

(DC.) H. Rob.

Tetranychus ludeni ‐ 7 ‐ ‐

Vasates  sp. ‐ 4 ‐ ‐

Xenotarsonemus  sp. ‐ 1 ‐ ‐

Conyza bonariensis

(L.) Cronquist

Conyza canadensis

(L.) Cronquist

Oribatida 3 ‐ ‐ ‐

Pronematus anconai 2 ‐ ‐ ‐

Tarsonemus  spp. 17 ‐ ‐ ‐

Emilia  sp. ‐ 0 ‐ ‐ ‐

Erechtites hieraciifolius 

(L.) Raf. ex DC.

Galinsoga parviflora  Cav. Acaronemus  sp. 1 0 ‐ ‐

Agistemus floridanus 0 1 ‐ ‐

Euseius inouei 1 2 ‐ ‐

Neoseiulus californicus 1 0 ‐ ‐

Pronematus anconai 1 0 ‐ ‐

Tetranychus ludeni 7 11 ‐ ‐

Orthotydeus  sp. 5 4 ‐ ‐

0

Acaronemus  sp. 4 ‐ ‐ ‐

‐ ‐ ‐ 0

‐

‐ ‐ ‐ 0 ‐

Oribatida ‐ 1 ‐

Families Non‐cultivated plants Mites
BG CA
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TABLE 3: Continued.

CS PN CS PN

Galinsoga  sp. ‐ ‐ ‐ 0 ‐

Gnaphalium spicatum  Lam. Homeopronematus  sp. 0 ‐ ‐ 1

Tarsonemus  spp. 0 ‐ ‐ 2

Xenotarsonemus  spp. 1 ‐ ‐ 0

Hypochaeris radicata  L. Tetranychus ludeni 1 ‐ ‐ ‐

Hypochaeris  sp. ‐ 0 ‐ ‐ ‐

Senecio brasiliensis (Spreng.) 

Less.
Brevipalpus phoenicis ‐ ‐ 21 0

Orthotydeus  sp. ‐ ‐ 0 11

Senecio selloi  (Spreng.) DC. Arrenoseius gaucho ‐ ‐ ‐ 1

Orthotydeus  sp. ‐ ‐ ‐ 1

Senecio  sp. Brevipalpus phoenicis 0 1 0 7

Lorryia formosa 0 1 0 0

Metaseiulus mexicanus 0 0 0 1

Neoseiulus californicus 0 0 0 2

Oribatida 1 0 0 0

Pronematus anconai 0 0 24 1

Tarsonemus spp. 0 1 2 0

Thyphlodromalus aripo 0 0 2 0

Orthotydeus  sp. 0 22 0 15

Synedrella nodiflora  (L.) Gaertn. Brevipalpus phoenicis 1 ‐ ‐ ‐

Tetranychus ludeni 25 ‐ ‐ ‐

Sonchus oleraceus  L. Pygmephorus  aff. mesembrinae ‐ 0 1 0

Tetranychus ludeni ‐ 4 0 0

Orthotydeus  sp. ‐ 0 0 1

Sonchus  sp. ‐ ‐ ‐ 0 ‐

Taraxacum officinale  L. Cunaxa sp. 0 1 ‐ ‐

Euseius ho 0 1 ‐ ‐

Oribatida 0 2 ‐ ‐

Tydeus  sp. 0 13 ‐ ‐

Xenotarsonemus  spp. 2 0 ‐ ‐

Boraginaceae Echium plantagineum  L. ‐ ‐ ‐ 0 ‐

Brassicaceae Raphanus raphanistrum  L. ‐ ‐ ‐ 0 ‐

Raphanus sativus  L. Orthotydeus  sp. ‐ ‐ 1 ‐

Raphanus  sp. ‐ ‐ ‐ 0 ‐

Caryophyllaceae Paronychia chilensis DC. ‐ ‐ ‐ ‐ 0

Silene gallica  L. ‐ ‐ ‐ ‐ 0

Stellaria media  (L.) Cirillo ‐ ‐ ‐ ‐ ‐ 0

Convolvulaceae Ipomoea sp. Neoseiulus californicus ‐ ‐ 1 ‐

Merremia umbellate  (L.) Hallier F. ‐ ‐ ‐ 0 ‐

Euphorbiaceae Euphorbia heterophylla  L. Agistemus floridanus ‐ 1 ‐ ‐

Euseius ho ‐ 1 ‐ ‐

Pronematus anconai ‐ 2 ‐ ‐

Fabaceae Medicago hispida  Gaertn. Acaronemus sp. ‐ ‐ 1 ‐

Tarsonemus  spp. ‐ ‐ 2 ‐

Medicago lupina  L. ‐ ‐ ‐ 0 ‐

Trifolium pratense  L. ‐ 0 0 ‐ ‐

Trifolium repens  L. Brevipalpus phoenicis 0 1 1 ‐

Pronematus anconai 0 3 0 ‐

Tetranychus ludeni 2 0 0 ‐

Orthotydeus  sp. 1 5 1 ‐

BG CA
MitesFamilies Non‐cultivated plants
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TABLE 3: Continued.

CS PN CS PN

Trifolium  sp. Pronematus anconai 0 2 ‐ ‐

Orthotydeus  sp. 1 17 ‐ ‐

Xenotarsonemus  spp. 0 1 ‐ ‐

Lamiaceae Stachys arvensis  L. Brevipalpus phoenicis 0 0 12 ‐

Oribatida 14 0 0 ‐

Tarsonemus  spp. 0 0 1 ‐

Orthotydeus  sp. 2 23 1 ‐

Xenotarsonemus  spp. 2 0 0 ‐

Malvaceae Sida santaremensis  Monteiro ‐ 0 ‐ ‐ ‐

Sida  sp. Mononychelus planki ‐ 2 ‐ ‐

Neoseiulus californicus ‐ 1 ‐ ‐

Panonychus ulmi ‐ 3 ‐ ‐

Pronematus anconai ‐ 2 ‐ ‐

Orthotydeus  sp. ‐ 5 ‐ ‐

Sida spinosa  L. ‐ 0 0 ‐ ‐

Plantaginaceae Plantago lanceolata  L. Bdellidae  sp. 1 ‐ 0 1 ‐

Brevipalpus phoenicis ‐ 2 5 ‐

Czenspinskia  sp. ‐ 1 0 ‐

Euseius ho ‐ 2 0 ‐

Lorryia formosa ‐ 1 0 ‐

Neocunaxoides  sp. 2 ‐ 1 0 ‐

Oribatida ‐ 3 0 ‐

Proctolaelaps  sp. ‐ 0 1 ‐

Proprioseiopsis cannaensis ‐ 0 2 ‐

Proprioseiopsis  sp. 2 ‐ 0 1 ‐

Tarsonemus  spp. ‐ 2 0 ‐

Orthotydeus  sp. ‐ 34 0 ‐

Xenotarsonemus  spp. ‐ 2 0 ‐

Plantago tomentosa  Lam. Aff. Cheylostigmaeus 4 0 ‐ 0

Amblyseius vitis 1 0 ‐ 0

Brevipalpus phoenicis 0 1 ‐ 0

Caligonellidae 1 0 ‐ 0

Cunaxa  sp. 1 0 ‐ 0

Euseius ho 0 1 ‐ 0

Euseius inouei 0 1 ‐ 0

Arrenoseius gaucho 2 0 ‐ 13

Holoparasitus  sp. 2 0 ‐ 0

Neocunaxoides  sp. 1 0 0 ‐ 1

Neoseiulus californicus 0 0 ‐ 1

Oribatida 51 3 ‐ 2

Iphiseiodes metapodalis 0 2 ‐ 0

Proctolaelaps  sp. 2 0 ‐ 0

Proprioseiopsis cannaensis 1 0 ‐ 0

Proprioseiopsis  sp. 2 2 0 ‐ 0

Stigmaeus  sp. 1 0 ‐ 0

Orthotydeus  sp. 1 18 ‐ 4

Xenotarsonemus  spp. 37 0 ‐ 0

Polygonaceae Rumex  sp. Brevipalpus phoenicis 0 0 2 ‐

Oribatida 3 0 1 ‐

Orthotydeus  sp. 2 27 0 ‐

Xenotarsonemus  spp. 6 1 0 ‐

Families Non‐cultivated plants Mites
BG CA
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TABLE 3: Continued.

CS PN CS PN

Poaceae Bromus catharticus  Vahl. Neoseiulus fallacis 1 ‐ ‐ ‐

Proprioseiopsis  sp. 1 1 ‐ ‐ ‐

Digitaria  sp. Pronematus anconai ‐ ‐ 1 ‐

Eleusine distachya  Trin. Neoseiulus californicus ‐ ‐ ‐ 1

Lolium multiflorum  Lam. ‐ 0 ‐ ‐ ‐

Paspalum  sp. Neoseiulus californicus 1 ‐ ‐ ‐

Oribatida 3 ‐ ‐ ‐

Tarsonemus  spp. 1 ‐ ‐ ‐

Poa annua  L. ‐ ‐ 0 ‐ ‐

Portulacaceae Portulaca oleracea  L. ‐ ‐ ‐ 0 ‐

Oxilidaceae Oxalis  sp. ‐ ‐ ‐ 0 ‐

Rubiaceae Richardia brasiliensis  Gomes Aff. Cheylostigmaeus 2 0 0 ‐

Asca  sp. 0 0 1 ‐

Arrenoseius gaucho 0 2 0 ‐

Neocunaxoides  sp. 1 0 1 0 ‐

Oribatida 3 3 0 ‐

Xenotarsonemus  spp. 8 0 0 ‐

Solanaceae Nicotiana tabacum  L. Arrenoseius gaucho ‐ 1 ‐ ‐

Xenotarsonemus  spp. ‐ 1 ‐ ‐

Nicotiana  sp. Neoseiulus fallacis 1 ‐ ‐ ‐

Oribatida 1 ‐ ‐ ‐

Polyphagotarsonemus latus 24 ‐ ‐ ‐

Tetranychus ludeni 21 ‐ ‐ ‐

Orthotydeus  sp. 1 ‐ ‐ ‐

Physalis angulata  L. ‐ ‐ ‐ ‐ 0

Solanum americanum  Mill. Acaronemus  sp. 3 ‐ 0 0

Neoseiulus californicus 0 ‐ 0 3

Tarsonemus  spp. 0 ‐ 2 18

Orthotydeus  sp. 8 ‐ 0 15

Zetzellia malvinae 0 ‐ 0 1

‐ P1 * Oribatida 4 ‐ ‐ ‐

Tarsonemus  spp. 1 ‐ ‐ ‐

‐ P2 * Acaronemus  sp. ‐ ‐ ‐ 1

Arrenoseius gaucho ‐ ‐ ‐ 1

Neoseiulus californicus ‐ ‐ ‐ 1

Pronematus anconai ‐ ‐ ‐ 1

Total mite number 298 293 143 187

BG CA

(‐) plant not sampled (absent).

(0) plant sampled devoid of mite.

(*) unknown host plant.

Families Non‐cultivated plants Mites

plants. Among them, Arrenoseius gaucho Ferla, Silva
and Moraes, 2010 and N. californicus were the most
abundant (20 specimens collected on 5 host plants
and 19 specimens found on 14 plant species, respec-
tively) (Tables 1 and 3).

Similarity between agroecosystems

When considering all the mite families, Eriophyidae
or Stigmaeidae found on vines and non-cultivated
plants, Bray-Curtis analysis revealed that the mite
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composition found on two plots in a given location
was more similar than the mite composition of two
plots of a given cultivar in two different locations
(Figure 2: A, C, D). Although the composition of
phytoseiid mite species showed a high similarity
between CS-CA and PN-CA (78 %), it was not the
case between PN-BG and CS-BG. The mite compo-
sition found in PN-BG was closer to that observed
in the plots of CA (63 %) (Figure 2B).

The comparison of the mite communities found
on grapevines showed that the location effect was
stronger than the varietal effect (Figure 3 A). The
mite communities on vines in CS-BG and PN-BG
grouped together, and it was the same with CS-CA
and PN-CA.

Considering the mite communities in non-
cultivated plants, the two plots (PN and CS)
grouped together in CA (56 % similarity) but the
similarity between CS-BG and PN-BG was low (Fig-
ure 3 B).

DISCUSSION

The present study showed that the diversity and
abundance of the mite fauna found in vineyard
plots as a whole (agroecosystem) and on grapevines
were different in the two regions assessed. The
number of mite species and abundance in plots lo-
cated in the BG region were higher when compared
to CA. Moreover, in BG, a greater mite species rich-
ness and abundance were also observed on non-
cultivated plants. Despite our experimental setup
did not allow us to conclude definitely on the pos-
sible effect of the environment on the mite commu-
nities in the two regions, we can make the follow-
ing assumption. The BG region is inserted in the
Atlantic Forest, which is one of the world’s 25 bio-
diversity hotspots with more than 8,000 endemic
species recorded (Tabarelli et al., 2005), whereas the
CA region is located in the plains, characterized by
various plant formations, with a predominance of
grasslands. One can assume that the mite diver-
sity found in the plots would be linked (at least
partially) to that of the neighboring area as pre-
viously shown by several authors (Altieri and Le-
tourneau, 1982; Tixier et al., 1998; Tixier et al., 2000;

Barbar et al., 2006; Liguori et al., 2011; Duso et al.,
2012), explaining why the number of mite species
was higher in plots located in BG.

The cultivar did not seem to affect the species
richness of the plot as a whole. Because the num-
ber of mite species found in plots planted with CS
and PN in a given municipality was similar. More-
over, in each plot, the species richness was sys-
tematically higher on non-cultivated plants than on
vines. Therefore, the potential effect of cultivar on
mite species richness in the agroecosystem is lim-
ited. As a consequence, the overall richness of a plot
reflects more that of non-cultivated plants found in
the vineyard plot.

In contrast, the abundance of mites seemed to
be influenced by the cultivar. In the two regions,
the PN cultivar appeared to be more favorable to
the eriophyid mite Cal. vitis when compared to
the CS cultivar. As eriophyid mites were by far
the most numerous mites (about half of all the mite
specimens collected), they were mainly responsible
for the differences observed in mite abundance be-
tween the two cultivars. The effect of grape cultivar
on the population level of Cal. vitis was previously
shown by several studies (e.g., Kozlowski, 1993; To-
moioga and Comsa, 2010). Castagnoli et al. (1997)
reported that densities of Cal. vitis were greater
on cultivars with highly hairy leaves. However,
according to Michl and Hoffmann (2011), PN has
leaves with low density or no hair and CS has leaves
with a medium density. Thus, our observations are
conflicting with those reported by Castagnoli et al.
(1997). Nevertheless, Siqueira et al. (2013) observed
that the population level of Cal. vitis could differ
between cultivars according to the year in plots in
Rio Grande do Sul. Thus, the cultivar effect that we
have noticed could be temporary. However, con-
sidering two other numerous phytophagous mites,
P. ulmi in BG and Tarsonemus sp. in CA, an obvious
cultivar effect was also observed, with mites being
more abundant on PN.

Since Cal. vitis specimens were considerably
more numerous than other mite species, particu-
larly in the BG plot planted with CS where this
species was dominant, the diversity index (H’) val-
ues were low and the evenness (J) values were
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FIGURE 2: Bray-Curtis clustering analysis dendrograms of mite communities observed in four plots (agroecosystems) planted with
Cabernet Sauvignon (CS) or Pinot Noir (PN) in the two vine-producing regions Bento Gonçalves (BG) and Candiota (CA), Rio
Grande do Sul: A – All mite families; B – Phytoseiidae; C – Stigmaeidae; D – Eriophyidae.
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FIGURE 2: Continued.
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Figure 3 – Bray-Curtis clustering analysis dendrograms of mite communities observed on grapevine (A) and onFIGURE 3: Bray-Curtis clustering analysis dendrograms of mite communities observed on grapevine (A) and on non-cultivated plants
(B), in four plots planted with Cabernet Sauvignon (CS) or Pinot Noir (PN), in Bento Gonçalves (BG) and Candiota (CA) regions, Rio
Grande do Sul.
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lower in BG plots compared to that observed in
CA plots. As previously shown by Johann et al.
(2009) and by Klock et al. (2011), Cal. vitis and P.
ulmi are economically important vineyard pests in
Rio Grande do Sul State like in several parts of the
world (e.g., Attiah 1967; Schruft 1985; Duso et al.
2004; Bernard et al. 2005; Ferla and Botton 2008).
During the present study, both species were con-
stant or accessory in their areas of occurrence.

In this work, the three most abundant species
of predators, N. californicus, A. floridanus and P. an-
conai, were collected both on grapevines and non-
cultivated plants. Despite N. californicus and P. an-
conai being encountered in low numbers on non-
cultivated plants, this confirms that predators can
inhabit wild plants found in agroecosystems. More-
over, in our study, the species richness of phyto-
seiid mites on non-cultivated plants was greater
than that observed on grapevines, and some phy-
toseiids species were observed on both these plants
and grapevines. On the other hand, with the ex-
ception of 3 specimens of P. ulmi found on non-
cultivated plants while this species reached a peak
on grapevines, the phytophagous mite species con-
sidered of economic importance to vineyards in
Rio Grande do Sul and found on non-cultivated
plants, were not observed on grapevines. Thus,
non-cultivated plants present in the vineyard plots
of the areas studied may serve as shelter for preda-
tors without promoting mite grapevine pests.

Among the phytoseiid mites, N. californicus was
the most important predator in terms of number of
specimens collected in both regions assessed (about
450 among 600 phytoseiid mite specimens). As
noted by Johann and Ferla (2012), this species seems
to be more linked to Cal. vitis and P. ulmi den-
sities observed on PN cultivar in BG than to leaf
morphology. This is in accordance with the second
life-type of Phytoseiidae defined by McMurtry and
Croft (1997), because Neoseiulus species with this
lifestyle are known to feed on eriophyids in addi-
tion to controlling tetranychid mites. This is the case
with N. californicus that feeds on Col. vitis (Gonzales,
1983), but Duso and de Lillo (1996) did not mention
it as a predator of Cal. vitis. Our observation also
confirms that made by Klock et al. (2011) who found

an association between N. californicus and Cal. vi-
tis on Chardonnay and Merlot cultivars, in Bento
Gonçalves and Candiota.

Our findings appear to support the link previ-
ously shown by Johann and Ferla (2012) between A.
floridanus and the phytophagous mites P. ulmi and
Cal. vitis. They are also consistent with previous
data on the biological features of this mite because
Eriophyidae are considered the natural prey of Stig-
maeidae (White, 1976). This was confirmed by the
data of Ferla and Moraes (2003) who found that A.
floridanus produces more eggs when fed Calacarus
heveae Feres, 1992 than tetranychids. Moreover, Ag-
istemus exsertus Gonzales, 1963 was observed con-
trolling Col. vitis in Egypt and, Zetzellia mali Ewing,
1917, Cal. vitis and Col. vitis in Italy (Duso et al.,
2004). The life cycles of Stigmaeidae and Eriophyi-
dae show similarities concerning spatial distribu-
tion, dispersion characteristics, reproductive biol-
ogy and life history (Thistlewood et al., 1996). Thus,
A. floridanus could be an important biological con-
trol agent against eriophyids in Brazilian vineyards.

Pronematus anconai, present in all areas studied,
might be directly and indirectly involved in the bi-
ological control of phytophagous mites. Indeed,
Pronematus species have been reported as eriophyid
predators (Laing and Knop, 1982; Perrin and Mc-
Murtry, 1996), and some contributions have shown
the importance of P. anconai as an alternative prey
for phytoseiid mites (Calvert and Huffaker, 1974;
Flaherty and Hoy, 1971).

Further studies with a larger number of plots of
each cultivar in the two viticultural regions are re-
quired to confirm our preliminary observations and
to obtain more consistent results. Additional stud-
ies could also be performed to understand the influ-
ence of cultivars on the life history of phytophagous
mites, the biology of N. californicus, A. floridanus and
P. anconai when fed P. ulmi and Cal. vitis, and the
dynamics of predatory mites on grapevines and as-
sociated plants.
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Abstract

The fauna of the family Stigmaeidae Oudemans on grapevines and weed plants associated with vineyard agroecosystem 

in the state of Rio Grande do Sul (Brazil) was studied. Five recognized species were reported: Agistemus brasiliensis Mat-

ioli et al., 2002, Agistemus floridanus Gonzales, 1965, Agistemus mendozensis Simons, 1967, Zetzellia agistzellia Her-

nandes and Feres, 2005, and Zetzellia malvinae Matioli et al., 2002. Two new species were described: Agistemus 

riograndensis sp. nov. and Zetzellia ampelae sp. nov. A pictorial key was compiled to aid in the recognition of these stig-

maeids.

Key words: Acari, Agistemus, Brazil, predators, Vitis labrusca, Vitis vinifera, Zetzellia

Introduction

Mites of the family Stigmaeidae live on plants and in soil and are considered the most diverse family among 
Raphignathoidea (Walter et al. 2009), with 30 genera and 464 species described (Spongoski 2009). They feed on 
immature Tetranychidae, Tenuipalpidae, Eriophyidae and their eggs, as well as other mites that infest commercial 
crops in many parts of the world (Muma & Selhime 1971; Swift 1987; Ferla & Moraes 2002). The stigmaeid 
genera, Agistemus and Zetzellia have been reported as one of the most important groups of predatory mites after 
Phytoseiidae (Hoyt 1969; Laing & Knop 1983; Santos & Laing 1985).

In the state of Rio Grande do Sul, stigmaeids have been observed in several agroecosystems, with low 
populations on strawberries (Fragaria sp.) and peaches (Prunus persica (L.) Batsch) (Ferla et al. 2007; 
Eichelberger et al. 2011). However, on yerba mate (Ilex paraguariensis St. Hil.), Agistemus brasiliensis Matioli et 

al., 2002 is the most abundant predator commonly associated with Disella ilicicola Navia and Flechtmann 
(Eriophyidae) (Ferla et al. 2005). In apple trees and grapevine, the stigmaeids are the most abundant predators after 
Phytoseiidae (Ferla & Moraes 1998; Klock et al. 2011; Johann & Ferla 2012). Johann & Ferla (2012) suggested 
studies to assess the ability of Agistemus floridanus Gonzalez, 1965 to control Panonychus ulmi (Koch) 
(Tetranychidae) and Calepitrimerus vitis (Nalepa) (Eriophyidae) populations on grapevines.

In this paper we provide data about stigmaeids present in grapevines and on weed plants associated to 
viticulture in the state of Rio Grande do Sul. Among them we describe two new species of the genera Agistemus

Summers and Zetzellia Oudemans.

Material and methods

This work was carried out in vineyards located in Bento Gonçalves (29°13' S 51°33' W), Boqueirão do Leão 
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(29°18' S 52°25' W), Candiota (31°28' S 53°40' W), Dois Lajeados (28°60'S 51°51' W) and Encruzilhada do Sul 
(30°31 'S 52°31' W) counties, in the state of Rio Grande do Sul (Fig. 1). In all grapevine fields sampled, no miticide 
was applied during the study.

FIGURE 1. Geographical location of the municipalities sampled for the study of the diversity of Stigmaeidae mites in the State 
of Rio Grande do Sul: Bento Gonçalves, Boqueirão do Leão, Candiota, Dois Lajeados and Encruzilhada do Sul.
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The research was conducted monthly, and 20 plants were randomly taken from each vineyard. A branch was 
chosen from each plant, and from each branch a leaf was taken from the apical, median and basal regions. To 
determine the presence of mites in buds, during the senescent period, a branch (± 1.5cm diameter) was removed 
from each of 20 plants. Also, leaves from the five most common weeds within each vineyard were sampled and 
examined under a stereoscopic microscope.

All vine leaves and buds and weed plants collected were stored in paper bags and kept cool during transport to 
the laboratory. Once in the laboratory, mites were removed from both sides of the leaves and from three buds per 
branch, and mounted in Hoyer’s medium (Jeppson et al. 1975). The gnathosomal and leg setation follows 
Grandjean (1944, 1946). The idiosomal setation follows Grandjean (1939) as adapted to Prostigmata by Kethley 
(1990). Measurements are provided in micrometers. For description of new species, the measurement of holotypes 
corresponds to the number before the parentheses. Solenidia (on tibiae and tarsus) and supracoxal setae (on coxae) 
are given in parentheses. The whole material is deposited in the mite reference collection (CAS) of the Museu de 
Ciências Naturais (MCN), at UNIVATES Centro Universitário, Lajeado, in the state of Rio Grande do Sul.

Results

Family Stigmaeidae Oudemans

Genus Agistemus Summers

Agistemus brasiliensis Matioli, Ueckermann and Oliveira

(Fig. 2)

Agistemus brasiliensis Matioli, Ueckermann and Oliveira, 2002: 106, figs. 6–10.

Material examined. CAS-08 (MCN). 4 females from Bento Gonçalves: 1 female from Vitis vinifera L., 
Chardonnay cultivar, 3 January 2007, coll. C.L. Klock; 2 females on same host, Merlot cultivar, 9 April 2007, coll. 
C.L. Klock; 1 female from Solanum americanum Mill., 15 January 2006, coll. T.B. Horn. 1 female from Boqueirão 
do Leão, Vitis labrusca L., Bordeaux cultivar, 8 January 2006, coll. T.B. Horn.

Distribution. This species was reported on Citrus sinensis (L.) Osbeck in the state of São Paulo, Brazil, 
associated with Panonychus citri (McGregor) (Tetranychidae) and Brevipalpus phoenicis (Geijskes) 
(Tenuipalpidae) (Matioli et al. 2002). It is the only species collected on yerba mate in the state of Rio Grande do 
Sul. The population peaks of this species and Disella ilicicola (Eriophyidae) are coincided (Ferla et al. 2005).

Measurements of this species are provided in Table 1.

Agistemus floridanus Gonzalez

(Fig. 3)

Agistemus floridanus Gonzalez, 1965: 42, figs. 112 and 117; Matioli, Ueckermann and Oliveira 2002: 103, figs. 1–5.

Material examined. CAS-7 (MCN). 18 females and 2 males from Bento Gonçalves: 3 females from V. vinifera, 
Pinot Noir cultivar, 3 January 2007, coll. T.B. Horn; 2 females with same data, 5 March 2007, coll. L. Johann; 5 
females on same host, Merlot cultivar, 9 April 2007, coll. C.L. Klock; 1 female with same data, coll. T. Horn; 2 
males with same data, coll. C.L. Klock; 1 female on same host, Chardonnay cultivar, 4 December 2006, coll. L.B. 
Oliveira; 2 females with same data, 3 January 2007, L.B. Oliveira; 1 female with same data, 30 January 2007, L.B. 
Oliveira; 2 females with same data, 5 March 2007, coll. L.B. Oliveira; 7 females from Boqueirão do Leão: 1 female 
from V. vinifera, Cabernet Sauvignon cultivar, 24 April 2006, coll. T.B. Horn; 1 female with same data, 22 May 
2006, coll. T.B. Horn; 1 female from V. labrusca, Bordeaux cultivar, 11 December 2006, coll. J.F. Silva; 1 female 
with same data, 8 January 2007, coll. T.B. Horn; 2 females with same data, 30 January 2007, coll. J.F. Silva; 1 
female from Synedrella nodiflora (L.) Gaertn, 30 January 2007, coll. T.B. Horn; 1 female from Dois Lajeados, V. 

labrusca, Bordeaux cultivar, 15 May 2006, coll. J.F.Silva; 5 females and 1 male from Encruzilhada do Sul, 
JOHANN ET AL. 240  ·  Zootaxa 3701 (2)  © 2013 Magnolia Press
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V.vinifera, Pinot Noir cultivar: 1 female, 13 February 2007, coll. L. Johann; 1 female, 13 February 2007, coll. M. 
Diehl; 2 females, 1 March 2007, coll. L. Johann; 1 female, 27 March 2007, coll. L. Johann; 1 male, 1 March 2007, 
coll. L. Johann.

FIGURE 2. Agistemus brasiliensis Matioli, Ueckermann and Oliveira, 2002 (female). A, dorsum; B, palp; C, anogenital region 
ventrally; D, legs I and II in dorsal view.
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Distribution. This species was reported on citrus leaf in the state of Florida, USA (Gonzalez 1965), in the state 
of São Paulo, Brazil (Matioli et al. 2002; Hernandes & Feres 2006) and in the state of Mato Grosso, Brazil (Ferla & 
Moraes 2002). It proved to be an important predator of Calacarus heveae Feres (Eriophyidae) and Tenuipalpus 

heveae Baker (Tenuipalpidae) on rubber trees (Hevea brasiliensis Muell. Arg.) (Ferla & Moraes 2003). It is also 
found in the state of Rio Grande do Sul on strawberries (Ferla et al. 2007). In addition, this species was reported in 
Costa Rica and Mexico (Arruda Filho & Moraes 2003).

Measurements of this species are provided in Table 2.

FIGURE 3. Agistemus floridanus Gonzales, 1965 (female). A: dorsum; B: palp; C: anogenital region ventrally; D: legs I and II 
in dorsal view.
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Agistemus mendozensis Simons

(Fig. 4)

Agistemus mendozensis Simons, 1967: 56, figs. 1–10.

FIGURE 4. Agistemus mendozensis Simons, 1967 (female). A: dorsum; B: palp; C: anogenital region ventrally; D: legs I and II 
in dorsal view.

Redescription. FEMALE. Gnathosoma. Palp coxae with 1 spiniform seta; trochanter without setae; femur with 3 
long and serrate setae, one of them more robust; genu with 1 serrate seta; tibia with 3 setae and 1 claw, tarsus with 
4 setae, 2 solenidia and 1 trifurcated sensillum (Fig. 4B). Infracapitulum with 2 pairs of long setae and 2 pairs of 
adoral setae distally. Idiosoma. Oval outline. Dorsum: Prodorsal shield reticulated with 3 pairs of serrate setae, 
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1pair of eyes and 1 pair of post-ocular bodies. Hysterosomal shield reticulated with 5 pairs of short serrate setae, 
not reaching the bases of surrounding setae. 4 small, smooth shields each with 1 lanceolate seta (setae c2 and f). 
Suranal shield smooth with 2 pairs of setae, h1 and h2. Venter: 3 pairs of slender setae between coxae inserted on 
small shields, 1a at level of coxa II, 3a anterior to coxa III and 4a at level of coxa IV. Anogenital regions with a 
horseshoe-shaped shield surrounding genital opening anteriorly (Fig. 4C) with 2 pairs of agenital setae (ag1 and 
ag2). Genital region with 4 pairs of setae (g1, ps3, ps2 and ps1). Seta g1 almost reaching the base of ps1. Setae ps3, 
ps2, and ps1 robust and slightly serrate. Leg I–IV setation (Fig. 4D): coxae 2(1)-1-2-1; trochanters 1-1-1-1; femora 
4-4-2-2; genua 3-0-0-0; tibiae 5(1)-5(1)-5(1)-4; tarsi 11(1)-9(1)-7(1)-7.

MALE. Unknown.
Material examined. CAS-04 (MCN). 2 females from Candiota, V. vinifera, Merlot cultivar: 1 female, 14 

February 2007, coll. C.L.Klock; 1 female, 18 May 2007, coll. C.L.Klock.
Distribution. This species was reported on apple trees (Malus sp.) in Argentina (Simons 1967). Ruiz (2007) 

noted that this species is one of the most abundant in apple orchards in the Rio Negro province, Argentina. This is 
the first time it was found in the state of Rio Grande do Sul, Brazil.

Measurements of this species are provided in Table 3.

TABLE 3. Measurements of Agistemus mendozensis Simons 1967.(females)

SD = Standard Desviation

Character measured Females (n=2) Female holotype (Simons 1967)

Mean SD Max Min

Body length 426 23.0 442 410 285

Idiosoma 311 19.4 325 298 218

Body width 225 21.2 240 210 142

ve 16 0.7 17 16 10

sci 25 1.4 26 24 21

sce 28 0.7 28 27 21–25

c
1

24 2.1 26 23 19–20

c
2

27 0.0 27 27 22–23

d
1

24 0.7 25 24 21

d
2

26 0.7 26 25 23

e
1

32 0.7 32 31 29

e
2

36 7.8 42 31 29

f 34 2.8 36 32 29–31

h
1

35 1.4 36 34 34

h
2

32 2.1 34 31 34

ve-ve 26 0.7 27 26 32

c
1
-c

1
31 0.0 31 31 33

d
1
-d

1
60 2.8 62 58 59

e
1
-e

1
28 0.7 29 28 28

f-f 68 2.1 70 67 62

h
1
-h

1
18 1.4 19 17 21

ve/ve-ve 0.6 0.04 0.7 0.6 0.30–0.50

c1/c1-c1 0.8 0.06 0.8 0.7 0.58–0.68

d1/d1-d1 0.4 0.01 0.4 0.4 0.35–0.43

e1/e1-e1 1.1 0.06 1.1 1.1 0.93–1.10

f/f-f 0.5 0.06 0.5 0.5 -

h1/h1-h1 2.0 0.23 2.1 1.8 -
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Agistemus riograndensis Johann and Ferla sp. nov.

(Fig. 5)

FIGURE 5. Agistemus riograndensis Johann and Ferla sp. nov. (female). A: dorsum; B: palp; C: anogenital region ventrally; 
D: legs I and II in dorsal view.

Description. FEMALE. Gnathosoma. Palp coxae with 1 spiniform setae; trochanter without setae; femur with 3 
long and serrate setae, 1 of them more robust; genu with 1 long seta reaching distal claw; tibia with 2 setae, 1 claw 
and 1 accessory claw robust, tarsus with 4 setae, 2 solenidia and 1 trifurcated sensillum (Fig. 5B). Infracapitulum 
with 2 pairs of long setae and 2 pairs of adoral setae distally. Idiosoma. Oval outline. Dorsum: 7 smooth dorsal 
shields with setae inserted on small tubercles. Prodorsal shield with 3 pairs of long and serrate setae, 1 pair of eyes 
and 1 pair of post-ocular bodies. Hysterosomal shield with 5 pairs of long and serrate setae. Seta c1 reaching the 
base of d1. 4 small shields each with 1 lanceolate seta (setae c2 and f). Suranal shield with 2 pairs of setae, h1 and
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h2. Podocephalic canal starting between the base of palps and leg I, extendig to base of leg II. Venter: 3 pairs of 
slender setae between coxae, 1a at level of coxa II, 3a anterior to coxa III and 4a at level of coxa IV. Anogenital 
regions with horseshoe-shaped shield that surrounds genital opening (Fig. 5C) anteriorly, with 2 pairs of agenital 
setae (ag1 and ag2). Genital region with 4 pairs of setae (g1, ps3, ps2, and ps1). Seta g1 reaching base of ps3. Setae 
ps3, ps2 and ps1 robust and slightly serrate. Leg I–IV setation (Fig. 5D): coxae 2(1)-1-2-2; trochanters 1-1-1-1; 
femora 5-4-2-2; genua 4-1-0-0; tibiae 5(1)-5(1)-5(1)-5(1); tarsi 12(1)-9(1)-7(1)-7.

MALE. Gnathosoma. As in female. Idiosoma. Oval outline. Dorsum: 5 smooth dorsal shields and setae 
inserted on small tubercles. Prodorsal shield with 3 pairs of long and serrate setae, 1 pair of eyes and 1 pair of post-
ocular bodies. Hysterosomal shield with 6 pairs of long and serrate setae, including seta f. 2 humeral shields with 
setae c2. Suranal shield with 2 pairs of setae, h1 and h2. Venter: 3 pairs of slender setae between coxae, 1a at level 
of coxa II, 3a anterior to coxa III and 4a at level of coxa IV. Terminal anogenital region with 5 pairs of setae. Leg I–
IV setation: coxae 2(1)-1-2-2; trochanters 1-1-1-1; femora 5-4-2-2; genua 4-1-0-0; tibiae 5(1)- 5(1)- 5(1)- 5(1); 
tarsi 12(2)-9(2)-7(1)-7(1). 

Measurements of this species are provided in Table 4.

TABLE 4. Measurements of Agistemus riograndensis Johann & Ferla sp. nov.

SD = Standard Deviation.

Type material. CAS-03 (MCN). Female holotype from Candiota, V. vinifera, Alfrocheiro cultivar, 5 March 
2007, coll. L. Johann. 4 female paratypes from Bento Gonçalves: 1 female from V. vinifera, Cabernet Sauvignon 
cultivar, 7 November 2006, coll. L. Johann; 1 female on same host, Chardonnay cultivar, 5 March 2007, coll. L.B. 

Character measured Female holotype Female (n=14) Male (n=5)

Mean SD Max Min Mean SD Max Min

Body length 550 509 50.9 575 412 362 58.5 428 268

Body width 305 364 48.1 432 275 262 13.4 310 206

Idiosoma 385 280 43.3 340 193 192 43.4 205 175

ve 54 54 3.5 60 48 40 5.4 46 34

sci 86 86 4.9 92 77 58 5.7 64 50

sce 78 78 4.7 89 70 51 5.5 56 43

c
1

74 76 3.3 80 70 48 4.9 53 42

c
2

57 52 6.5 60 39 37 5.3 43 30

d
1

75 75 3.7 82 70 36 4.9 44 31

d
2

75 75 4.9 84 66 47 6.9 55 38

e
1

83 81 4.4 89 72 22 4.6 27 16

e
2

85 81 5.0 89 71 50 7.0 57 41

f 67 66 3.8 73 60 49 1.9 51 46

h1 46 41 3.7 47 32 13 1.1 15 12

h2 31 29 2.2 32 25 17 1.2 18 15

ve-ve 13 15 2.3 18 10 20 3.2 24 15

c1-c1 41 40 3.0 44 35 37 6.4 42 26

d1-d1 84 82 6.0 90 70 69 3.1 72 65

e1-e1 35 35 4.1 44 30 32 3.2 36 28

f-f 80 74 12.0 95 55 38 2.1 41 36

h1-h1 22 20 2.3 24 15 10 1.7 11 7

ve/ve-ve 4.15 3.7 0.7 5.8 2.8 2.0 0.2 2.3 1.7

c1/c1-c1 1.8 1.9 0.2 2.2 1.6 1.3 0.3 1.9 1.0

d1/d1-d1 0.89 0.9 0.1 1.0 0.8 0.5 0.1 0.6 0.5

e1/e1-e1 2.37 2.3 0.3 2.8 1.7 0.7 0.2 1.0 0.4

f/f-f 0.83 0.9 0.2 1.2 0.6 1.3 0.1 1.4 1.2

h1/h1-h1 2.09 2.0 0.2 2.5 1.7 1.4 0.3 1.9 1.1
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Oliveira; 1 female on same host, Merlot cultivar, 7 November 2006, coll. T.B. Horn; 1 female on same host, Pinot 
Noir cultivar, 3 January 2007, coll. L. Johann; 6 female and 1 male paratypes from Boqueirão do Leão: 2 females 
and 1 male from V. vinifera, Cabernet Sauvignon cultivar, 24 April 2006, coll. T.B. Horn; 1 female from V. 

labrusca, Bordeaux cultivar, 8 January 2006, coll. T.B. Horn; 1 female with same data, 16 March 2006, coll. T.B. 
Horn; 2 females with same data, 30 January 2007, coll. T.B. Horn; 2 female and 1 male paratypes from Dois 
Lajeados: 1 female from V. labrusca, Bordeaux cultivar, 17 April 2006, coll. T.B.Horn; 1 female and 1 male from V. 

vinifera, Cabernet Sauvignon cultivar, 15 January 2006, coll. F.Diel; 1 female and 3 male paratypes from 
Encruzilhada do Sul, V. vinifera, Pinot Noir cultivar, 13 February 2007, coll. L. Johann. 

FIGURE 6. Zetzellia agistzellia Hernandes and Feres, 2005 (female). A: dorsum; B: palp; C: anogenital region ventrally; D: 
legs I and II in dorsal view.
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Type deposition. Holotype and all paratypes in MCN.
Differential diagnosis. This species is similar to A. brasiliensis by c1 setae longer than the distance between 

the base of c1 and the base of d1. In Agistemus riograndensis sp. nov., setae sci, c1, d1, and d2 are 25% longer than 
those in A. brasiliensis; the distance between the bases of ve setae is shorter than in A. brasiliensis; and the ratio 
between ve/ve-ve is 2.8–5.8; g1 setae exceed the bases of setae ps3, but do not reach the bases of ps2. In A. 

brasiliensis, ve/ve-ve ratio is 1.2–3.4 and gl setae exceed the bases of ps2 setae. In addition, the measurements of 
Agistemus riograndensis sp. nov. are similar to those of Agistemus inflatus Meyer, 1969. Agistemus riograndensis

sp. nov. bears four setae on genu I and the bases of the dorsal setae are not inflated, whereas A. inflatus has three 
setae on genu I and the bases of the dorsal setae inflated.

Etymology. The species name comes from the type locality – the State of Rio Grande do Sul (“riograndensis”).
Remark. The new species was observed together with Panonychus ulmi (Tetranychidae) and Calepitrimerus 

vitis (Eriophyidae), and it is possibly a predator of these phytophagous.

Genus Zetzellia Oudemans

Zetzellia agistzellia Hernandes and Feres

(Fig. 6) 

Zetzellia agistzellia Hernandes and Feres, 2005: 28, figs. 1–14.

TABLE 5. Measurements of Zetzellia agistzellia Hernandes and Feres, 2005.

Character measured Female (n=1) Male (n=1) Hernandes and Feres 2005

Female 
holotype

Female (n=7) Male (n=3)

Mean SD Mean SD

Body length 370 350 367 371.9 19.9 282 26.7

Idiosoma 260 250 244 274.7 27.2 192 29.4

Body width 185 170 193 200.5 24.1 146 9.5

ve 23 21 26 25.8 2.4 22 0.6

sci 38 29 35 35.2 3.2 29 2.2

sce 32 30 35 33.0 3.2 28 1.3

c
1

31 24 33 30.1 3.2 27 1.3

c
2

27 25 33 30.4 3.3 26 1.7

d
1

28 23 34 31.7 3.6 26 1.7

d
2

30 25 33 32.7 2.6 29 2.2

e
1

32 14 34 32.2 2.4 22 2.9

e
2

30 23 33 32.0 2.8 26 2.3

f 32 28 35 34.3 2.8 29 1.1

h
1

29 13 31 29.5 3.0 12 1.1

h
2

27 17 27.8 27.4 3.4 16 0.0

ve-ve 16 16 17.8 17.4 1.1 18 1.3

c
1
-c

1
54 53 54.4 52.6 4.3 46 2.6

d
1
-d

1
80 61 77.7 81.3 5.8 59 2.8

e
1
-e

1
41 31 41.1 44.2 3.5 31 1.1

f-f 55 32 54.4 57.2 4.9 30 2.6

h
1
-h

1
16 12 14.4 16.0 1.8 10 1.3

ve/ve-ve 1.4 1.3 1.5 1.5 2.2 1.2 0.5

c1/c1-c1 0.6 0.5 0.6 0.6 0.7 0.6 0.5

d1/d1-d1 0.4 0.4 0.4 0.4 0.6 0.4 0.6

e1/e1-e1 0.8 0.5 0.8 0.7 0.7 0.7 2.6

f/f-f 0.6 0.9 0.7 0.6 0.6 1.0 0.4

h1/h1-h1 1.8 1.1 2.2 1.8 1.7 1.2 0.9
JOHANN ET AL. 250  ·  Zootaxa 3701 (2)  © 2013 Magnolia Press

37



TERMS OF USE 
This pdf is provided by Magnolia Press for private/research use.  
Commercial sale or deposition in a public library or website is prohibited.
Material examined. CAS-05 (MCN). 1 female from Boqueirão do Leão, V. vinifera, Cabernet Sauvignon cultivar, 
21 November 2006, coll. L.B. Oliveira; 1 male from Dois Lajeados, V. labrusca, Bordeaux cultivar, 7 November 
2006, coll. T.B. Horn.

Distribuition. This species was reported on rubber trees, in the state of São Paulo, preying on eggs and 
immature stages of Lorryia formosa Cooreman (Tydeidae) (Hernandes & Feres 2005), Calacarus heveae

(Eriophyidae) and Tenuipalpus heveae (Tenuipalpidae) (Hernandes & Feres 2006).
Remarks. The palptibiae of the observed specimens has one claw, one accessory slender claw and one 

solenidion distal on the palptarsus.
Measurements of this species are provided in Table 5.

FIGURE 7. Zetzellia malvinae Matioli, Ueckermann and Oliveira 2002 (female). A: dorsum; B: palp; C: anogenital region 
ventrally; D: legs I and II in dorsal view.
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Zetzellia malvinae Matioli, Ueckermann and Oliveira

(Fig. 7)

Zetzellia malvinae Matioli, Ueckermann and Oliveira, 2002: 111, figs. 17–25.

Material examined. CAS-01 (MCN). 4 females and 1 male from Candiota: 1 female from V. vinifera, Merlot 
cultivar, 14 April 2007, coll. C.L. Klock; 1 female with same data, 14 April 2007, coll. L.B. Oliveira; 1 female with 
same data, 14 June 2007, coll. A. Maciel; 1 female and 1 male on same host, Alfrocheiro cultivar, 16 November 
2006, coll. F. Diel.

Distribution. This species was described from citrus orchards in the state of São Paulo (Matioli et al. 2002).
Measurements of this species are provided in Table 6.

TABLE 6. Measurements of Zetzellia malvinae Matioli, Ueckermann and Oliveira, 2002.

SD = Standard Deviation.

Zetzellia ampelae Johann and Ferla sp. nov.

(Fig. 8)

Description. FEMALE. Gnathosoma. Palp coxae with 1 spiniform setae; trochanter without setae; femur with 3 

Character measured Female (n= 4) Male (n=1) Matioli et al. 2002

Female 
holotype

Female (n=3) Male
paratypeMean SD Max Min Mean SD

Body length 415 47.0 462 368 365 302 381 21.9 340

Idiosoma 308 43.2 350 260 260 270 277 22.6 245

Body width 222 41.1 265 182 160 165 179 20.2 164

ve 18 1.0 19 17 16 19 18 1.7 17

sci 25 1.3 27 24 19 25 24 1.2 22

sce 24 1.0 25 23 20 25 24 1.7 22

c
1

19 2.2 21 16 17 22 21 1.7 19

c
2

25 0.5 26 25 22 25 25 0.0 22

d
1

19 0.5 20 19 17 19 19 0.0 17

d
2

22 0.5 22 21 17 19 21 1.7 20

e
1

19 1.4 21 18 11 19 21 1.7 16

e
2

22 1.3 23 20 17 19 21 1.7 22

f 22 1.3 24 21 19 19 21 1.7 22

h
1

26 1.7 28 24 9 25 26 1.7 14

h
2

25 1.3 27 24 21 25 25 3.0 22

ve-ve 16 1.7 17 13 13 14 12 2.7 17

c
1
-c

1
52 2.5 55 50 36 45 43 2.1 38

d
1
-d

1
73 4.2 78 70 50 67 68 1.2 52

e
1
-e

1
46 4.3 51 41 42 41 43 2.9 35

f-f 56 1.0 57 55 40 45 51 6.0 33

h
1
-h

1
20 1.3 21 18 14 11 13 2.5 11

ve/ve-ve 1.2 0.2 1.5 1.1 1.2 - 1.5 - 1.0

c1/c1-c1 0.4 0.0 0.4 0.3 0.5 - 0.5 - 0.5

d1/d1-d1 0.3 0.0 0.3 0.2 0.3 - 0.3 - 0.3

e1/e1-e1 0.4 0.1 0.5 0.4 0.3 - 0.5 - 0.5

f/f-f 0.4 0.0 0.4 0.4 0.5 - 0.4 - 0.7

h1/h1-h1 1.4 0.2 1.6 1.1 0.6 - 2.0 - 1.3
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long and serrate setae, one of them more robust; genu with 1 long and serrate seta; tibia with 2 setae, 1 claw and 1 
accessory claw slender; tarsus with 3 setae, 1 sensillum trifurcated and 2 solenidia (Fig. 8B). Infracapitulum with 2 
pairs of slender setae and 2 pairs of adoral setae distally. Idiosoma. Oval outline. Dorsum: Prodorsal shield with 3 
pairs of serrate setae, 1 pair of eyes and 1 pair of post-ocular bodies. Hysterosomal shield smooth with 4 pairs of 
setae. Setae c2, d2 and f inserted on small independent shields. Short podocephalic canal starting between the base 
of palps and leg I, extendig to the base of leg I. Venter: 3 pairs of slender setae between coxae, 1a at level of coxa 
II, 3a anterior to coxa III and 4a at level of coxa IV. Setae ag1 inserted on small shields before genital opening and 
setae ag2 inserted laterally to genital opening, situated on separate shields (Fig. 8C). Genital region with 4 pairs of 
setae (g1, ps3, ps2 and ps1), with ps3, ps2, and ps1 more robust and serrate. Setae g1 reaching the base of setae ps2. 
Leg I–IV setation (Fig. 8D). coxae 2(1)-1-2-2; trochanters 1-1-1-1; femora 5-4-2-2; genua 4-1-0-0; tibiae 5(1)- 
5(1)-5(1)-5(1); tarsi 12(1)-9(1)-7(1)-7. 

Male. Unknown.
Measurements of this species are provided in Table 7.

TABLE 7. Measurements of Zetzellia ampelae Johann & Ferla sp. nov. (female)

SD = Standard Deviation.

Type material examined. CAS-12 (MCN). Female holotype and 2 female paratypes from Boqueirão do Leão: 
holotype from V. labrusca, Bordeaux cultivar, 08 January 2007, coll. F. Diel; 1 female paratype with same data, 21 
November 2006, coll. T.B. Horn; 1 female paratype with same data, 11 December 2006, coll. J.F. Silva.

Type deposition. Holotype and all paratypes in MCN.

Character measured Female
holotype

Female (n=3)

Mean SD Max Min

Body length 485 479 5.2 485 475

Body width 230 302 5.2 308 298

Idiosoma 360 362 1.4 362 360

ve 31 30 1.0 31 29

sci 37 39 2.5 42 37

sce 35 34 1.2 35 33

c
1

25 24 0.6 25 24

c
2

30 31 1.2 32 30

d
1

25 25 0.6 25 24

d
2

24 25 0.6 25 24

e
1

27 26 0.6 27 26

e
2

26 27 1.2 28 26

f 28 29 1.2 30 28

h
1

31 31 0.0 31 31

h
2

28 29 1.5 31 28

ve-ve 30 31 3.6 35 28

c
1
-c

1
61 61 1.5 63 60

d
1
-d

1
84 87 3.1 90 84

e
1
-e

1
46 57 12.7 71 46

f-f 77 79 4.7 84 75

h
1
-h

1
15 15 0.0 15 15

ve/ve-ve 0.7 0.6 0.0 0.7 0.6

c1/c1-c1 0.8 0.8 0.1 0.8 0.7

d1/d1-d1 0.4 0.4 0.0 0.4 0.4

e1/e1-e1 1.1 1.1 0.1 1.1 1.1

f/f-f 0.5 0.5 0.1 0.5 0.5

h1/h1-h1 2.1 1.9 0.2 2.1 1.8
 Zootaxa 3701 (2)  © 2013 Magnolia Press  ·  253STIGMAEID MITES FROM VINEYARDS IN RIO GRANDE DO SUL

40



TERMS OF USE 
This pdf is provided by Magnolia Press for private/research use.  
Commercial sale or deposition in a public library or website is prohibited.
FIGURE 8. Zetzellia ampelae Johann and Ferla sp. nov. (female). A: dorsum; B: palp; C: anogenital region ventrally; D: legs I 
and II in dorsal view.

Differential diagnosis. The new species is similar to Zetzellia quasagistemas Hernandes and Feres, 2005 
regarding c1 setae inserted on the hysterosomal shield. Zetzellia ampelae sp. nov. has ag2 setae located on the 
individual shields lateral to the genital opening and two setae and two claws on the palptibiae, ve, sci and sce setae 
are 30% longer than those in Z. quasagistemas (Fig. 8A). In Z. quasagistemas, ag2 setae are located on the 
horseshoe-shaped shield that surrounds the genital opening and it has three setae, in addition to one claw on the 
palptibiae.

Etymology. The species name is derived from the Greek word Ampelos meaning “vine”.
Remark. It is not possible to associate the new species with phytophagous mites.
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Key to stigmaeid species (females) associated to vineyard agroecosystem in the state of Rio Grande do 

Sul, Brazil

1. Opisthosomal setae d1 and d2 situated on same sclerite (Fig. 2A)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Agistemus … 2

- Opisthosomal setae d1 and d2 situated on different sclerites (Fig. 6A) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Zetzellia … 5

2. Seta c1 shorter than distance between seta c1 and d1 bases (Fig. 3A) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3

- Seta c1 subequal or longer than distance between seta c1 and d1 bases (Fig. 2A). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

3. Prodorsal and hysterosomal shields smooth (Fig. 3A) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Agistemus floridanus

- Prodorsal and hysterosomal shields reticulated (Fig. 4A). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Agistemus mendozensis

4. Ratios of ve/ve-ve 2.5, e1/e1-e1 1.9, and h1/h1-h1 2.4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Agistemus brasiliensis

- Ratios of ve/ve-ve 3.7, e1/e1-e1: 2.3, and h1/h1-h1: 2.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Agistemus riograndensis sp. nov.

5. Hysterosomal shield without setae (Fig. 7A); dorsal setae inserted on small lateral shields . . . . . . . . . . . . . . Zetzellia malvinae

- Hysterosomal shield with 4 pairs of setae (Fig. 8A) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6

6. Prodorsal and hysterosomal shield smooth (Fig. 8A) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Zetzellia ampelae sp. nov.

- Prodorsal and hysterosomal shield reticulated (Fig. 6A) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Zetzellia agistzellia
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Biology of Panonychus ulmi (Acari: Tetranychidae) on two European grape varieties 1 

cultivated in the state of Rio Grande do Sul, Brazil. 2 

 3 
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 5 
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 12 

Abstract: The biology of Panonychus ulmi feeding on apple tree leaves has been widely 13 

studied, but nothing is known about it on grapevine leaves. Recently, the species was 14 

considered of economic importance for vineyards in the Serra Gaúcha in the state of Rio 15 

Grande do Sul, Brazil. This study aims to learn about the biology of P. ulmi on vine leaves in 16 

the laboratory. The study was carried out at 25±3 ºC, with a 14h photoperiod and 70±5% 17 

relative humidity. The study was initiated with a total of 30 eggs on Cabernet Sauvignon (CS) 18 

cultivar and 30 eggs on Pinot Noir (PN) cultivar. The average duration of eggs was 5.99 days 19 

for CS and 5.83 days for PN, while 0.82 and 1.10 for larva, and 11.71 and 11.66 for egg-adult 20 

period, respectively. The Preoviposition period was 2.25 days for CS and 1.11 for PN; 21 

oviposition lasted 6.54 days for CS and 3.31 for PN; postoviposition lasted one day for CS 22 

and 0.56 day for PN. Female adult longevity was about 9.62 days for CS and 4.77 days for 23 

PN. The life table parameters on CS were R0 = 7.88, T = 17.78 days, TD = 5.97days, rm= 24 

0.12, λ = 1.12; on PN were R0 = 5.20, T = 16.45 days, TD = 6.91 days, rm= 0.10, and λ = 1.11. 25 

Key words: European red mite, phytophagous, Vitis vinifera, Cabernet Sauvignon, Pinot 26 

Noir.27 
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Comparative biology of Agistemus floridanus and Neoseiulus californicus feeding on 1 

Panonychus ulmi from grapevines cultivated in Rio Grande do Sul, Brazil 2 
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 12 

Abstract: It is known that Phytoseiidae are effective predators of Tetranychidae and that 13 

Stigmaeidae are strongly associated with Eriophyidae in many crops. In vineyards in the state 14 

of Rio Grande do Sul, Brazil, a relation between Neoseiulus californicus (Phytoseiidae) and 15 

Panonychus ulmi (Tetranychidae), and between Agistemus floridanus (Stigmaeidae) and P. 16 

ulmi has been observed. We seeked to understand if the two predators develop favorably 17 

when fed with P. ulmi. We prepared 60 arenas and, in each one, placed ten P. ulmi at different 18 

developmental stages to be used as food on vine leaf discs. One day after, we added a predator 19 

in each arena, using a total of 30 females of N. californicus and 30 females of A. floridanus, 20 

then waited until their oviposition, and finally removed the female predators from the arenas. 21 

We observed their eggs and their immature developmental stages three times a day, and their 22 

adult phase once a day. Sex ratio was similar for the two species (0.79 for N. californicus, 23 

0.78 for A. floridanus), but N. californicus presented shorter egg-adult longevity (5.26±0.60 24 

days for females and 5.50±0.34 for males) and adult longevity (9.38±7.22 days), while A. 25 

floridanus presented longer oviposition period (10.19±6.17 days) and a bigger number of eggs 26 

(28.22±18.81). The life table parameters for N. californicus and A. floridanus were: R0 of 27 

10.40±3.37 and 16.64±3.00; T of 12.49±2.36 and 18.76±0.49; TD of 3.78±0.49 and 28 

4.67±0.32; rm of 0.19±0.02 and 0.15±0.01; λ of 1.20±0.03 and 1.16±0.01, respectively. 29 

Key words: biological control, natural enemy, agroecosystem, Tetranychidae, Phytoseiidae, 30 

Stigmaeidae31 
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Behavior of Agistemus floridanus and Neoseiulus californicus in response to the presence 1 

of Panonychus ulmi and to the odor of conspecific and heterospecific predators 2 

 3 
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 6 

1 Programa de Pós-Graduação em Zoologia; Pontifícia Universidade Católica do Rio Grande 7 

do Sul; Avenida Ipiranga, 6681; 90619-900 - Porto Alegre, Rio Grande do Sul, Brasil. E-mail: 8 

lianajohann@yahoo.com.br (corresponding author); gervasio@pucrs.br.  9 

2 Laboratório de Acarologia; Univates; Avenida Avelino Tallini, 171; 95900-000 - Lajeado, 10 

Rio Grande do Sul, Brasil. E-mail: maicont@universo.univates.br; njferla@univates.br. 11 

 12 

Abstract: Considerable populations of Neoseiulus californicus (Phytoseiidae) and Agistemus 13 

floridanus (Stigmaeidae) co-occurs with Panonychus ulmi (Tetranychidae) population peaks 14 

in vineyards in the state of Rio Grande do Sul, Brazil. The present study investigated: a) the 15 

two predators’ feeding preference for P. ulmi eggs, immature individuals or adults; b) the 16 

response to the presence of phytophagous mites; c) and the response from odor of conspecific 17 

and heterospecific mites, in order to understand the results obtained with the release of N. 18 

californicus in the field. The study was carried out in the Acarology Laboratory at Univates 19 

and at a vineyard in the municipality of Santa Teresa, in Rio Grande do Sul, Brazil. The field 20 

release test revealed a reduction in the number of eggs and mobile forms of P. ulmi, an 21 

increase of Agistemus sp populations and stability in the number of N. californicus individuals 22 

in all the plants on which N. californicus was released, including the control plant. Both 23 

predators preferred to feed on P. ulmi eggs, responded positively to the presence of the 24 

phytophagous mite and recognized the odor of heterospecific predators.  25 

 26 

Key words: biological control, predator avoidance, predator diet, Phytoseiidae, Stigmaeidae, 27 

vineyards28 
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Pictorial key for the identification of mites on grapevine in Rio Grande do Sul state, 1 

Brazil 2 
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 14 

Abstract: A key for the identification of mites on grapevine in Rio Grande do Sul, Brazil, is 15 

presented, with illustrations of representatives characters. The key is chiefly based on the 16 

external morphology of adults. 17 

 18 

Key words: grapevine, mites, phytophagous, predator.  19 
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CONCLUSÕES GERAIS 

 

� A diversidade e a abundância de ácaros em agroecossistemas de videiras (Vitis vinifera 

L.) são distintas entre Bento Gonçalves e Candiota, Estado do Rio Grande do Sul, Brasil. As 

variedades Cabernet Sauvignon e Pinot Noir não interferem na riqueza de espécies, no entanto 

a abundância de ácaros é influenciada pela variedade. Pinot Noir é mais favorável para 

Calepitrimerus vitis (Nalepa), Panonychus ulmi (Koch) e Tarsonemus spp. 

� Sete espécies de Stigmaeidae estão presentes na cultura da videira: Agistemus 

brasiliensis Matioli et al., Agistemus floridanus Gonzales, Agistemus mendozensis Simons, 

Agistemus riograndensis Johann e Ferla, Zetzellia agistzellia Hernandes e Feres, Zetzellia 

malvinae Matioli et al. e  Zetzellia ampelae Johann e Ferla. 

� As variedades Cabernet Sauvignon e Pinot Noir são favoráveis ao desenvolvimento de 

P. ulmi. Cabernet Sauvignon apresentou maiores viabilidade e longevidade, e um crescimento 

populacional mais acelerado.  

� Neoseiulus californicus (McGregor) e A. floridanus completam o ciclo de vida e se 

reproduzem quando alimentados com P. ulmi, apresentando potencial para o controle 

biológico deste ácaro fitófago. 

� Os predadores A. floridanus e N. californicus alimentam-se preferencialmente de ovos 

de P. ulmi, e respondem positivamente a presença deste fitófago e reconhecem a presença de 

odores de predadores heteroespecíficos.  

� A chave pictórica representa uma ferramenta rápida e adequada para identificação dos 

ácaros fitófagos e predadores ocorrentes em videira no Estado do Rio Grande do Sul, Brasil. 
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For Authors from Korea 
영어 논문 투고에 앞서 원어민에게 영문 교정을 받고자 하시는 분들께 Edanz 회사를 소개해 드립니다. 

서비스 내용, 가격 및 

신청 방법 등에 대한 자세한 사항은 저희 Edanz Editing Global 웹사이트를 참조해 주시면 

감사하겠습니다. 

• Edanz Editing Global 
AFTER ACCEPTANCE 
Upon acceptance of your article you will receive a link to the special Author Query Application at Springer’s 
web page where you can sign the Copyright Transfer Statement online and indicate whether you wish to order 
OpenChoice, offprints, or printing of figures in color. 
Once the Author Query Application has been completed, your article will be processed and you will receive the 
proofs. 
Open Choice 
In addition to the normal publication process (whereby an article is submitted to the journal and access to that 
article is granted to customers who have purchased a subscription), Springer provides an alternative publishing 
option: Springer Open Choice. A Springer Open Choice article receives all the benefits of a regular subscription-
based article, but in addition is made available publicly through Springer’s online platform SpringerLink. 

• Springer Open Choice 
Copyright transfer 
Authors will be asked to transfer copyright of the article to the Publisher (or grant the Publisher exclusive 
publication and dissemination rights). This will ensure the widest possible protection and dissemination of 
information under copyright laws. 
Open Choice articles do not require transfer of copyright as the copyright remains with the author. In opting for 
open access, the author(s) agree to publish the article under the Creative Commons Attribution License. 
Offprints 
Offprints can be ordered by the corresponding author. 
Color illustrations 
Online publication of color illustrations is free of charge. For color in the print version, authors will be expected 
to make a contribution towards the extra costs. 
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Proof reading 
The purpose of the proof is to check for typesetting or conversion errors and the completeness and accuracy of 
the text, tables and figures. Substantial changes in content, e.g., new results, corrected values, title and 
authorship, are not allowed without the approval of the Editor. 
After online publication, further changes can only be made in the form of an Erratum, which will be hyperlinked 
to the article. 
Online First 
The article will be published online after receipt of the corrected proofs. This is the official first publication 
citable with the DOI. After release of the printed version, the paper can also be cited by issue and page numbers. 

 
 
Capítulo 5 – International Journal of Acarology 
 
 
The instructions below are specifically directed at authors who wish to submit a manuscript toInternational 
Journal of Acarology . For general information, please visit the  Author Services section of our website.  
 
Manuscript submission 
All submissions should be made online at the International Journal of Acarology Manuscript Centralsite. New 
users should first create an account. Once a user is logged onto the site submissions should be made via the 
Author Centre.  
Non-source items such as book reviews, obituaries and invited editorials can be submitted directly 
to ija@tandf.co.uk . NB: Original articles and reviews must be submitted via Manuscript Central.  
International Journal of Acarology considers all manuscripts on the strict condition that they have been 
submitted only to International Journal of Acarology , that they have not been published already, nor are they 
under consideration for publication or in press elsewhere. Authors who fail to adhere to this condition will be 
charged with all costs which International Journal of Acarology incurs and their papers will not be published. 
Contributions to International Journal of Acarology must report original research and will be subjected to review 
by referees at the discretion of the Editorial Office. 
  
Contributions to International Journal of Acarology must report original research of interest to an international 
audience and will be subjected to review by referees at the discretion of the Editorial Office.   International 
Journal of Acarology  will usually consider only a single manuscript from a given Author or combination of 
Authors at any one time, unless the manuscripts deal with different subjects that cannot be combined into a 
single paper. Authors must avoid fragmenting research to maximize the number of articles submitted. Serial 
submission of studies that should be combined, or submissions of articles in parts, is prohibited. 
 
New taxon descriptions: taxonomic works describing new species or genera should include material that places 
these new taxa into perspective, e.g. a key that separates the new species from others in the genus or the new 
genus from others in the family; a review of the ecology or behaviour of the organism (especially if new 
information can be added); a review of the biogeography. If your paper introduces new zoological taxa at family-
group level or below you will be prompted to register your paper with ZooBank at proof stage in order to 
validate electronic publication of these taxa. Individual new taxa need not be registered before publication; this 
can be done subsequently should you wish. After publication, you must amend your ZooBank record of your 
paper to reflect the date of publication. 
Please be advised that there are no longer any page charges in International Journal of Acarology. 

1. General guidelines 
• The language of choice for manuscripts is English but manuscripts written in other languages may be considered. 
• Manuscripts should be compiled in the following order: title page; abstract; keywords; main text; 

acknowledgments; appendixes (as appropriate); references; table(s) with caption(s) (on individual pages); figure 
caption(s) (as a list). 
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• Title: the title should be concise and complete. Include order and family names of any organisms cited in the 
title. 

• Authors: the names of all authors should appear below the title, typed in the format first name, middle initial (if 
available), last name, e.g. James A. Yoder, Vikram Prasad. 

• All the authors of a paper should include their full names, affiliations, postal addresses, telephone and fax 
numbers and email addresses on the cover page of the manuscript. One author should be identified as the 
Corresponding Author. 

• Abstracts : a brief but informative abstract typed single space must appear below the author’s name. Abstracts 
should include the authors of all scientific names mentioned in the text. 

• Keywords:  important keywords should be including for indexing purposes. 
• All scientific names of genus or lower rank should be italicized. When an animal or plant species or sub species 

is first mentioned in the text, the binomical or trinomial should be spelled out in full, followed by the author’s 
name. Spell out any genus or species names that may be confused with other names in the text. Spell out genus 
names when used at the beginning of the sentence. 

• Holotype, paratype and voucher specimens: these should be deposited in national and international museums, 
and a statement to that effect should appear in the text. Types should be distributed in such a way that they are 
not all held in the same country. Types and voucher specimens may be deposited in the Acarology Laboratory, 
Museum of Biological Diversity, the Ohio State University, 1315 Kinnear Road, Columbus, OH 432112, USA 
and/or Department of Entomology, Types Collection Department, National Museum of Natural History, 
Smithsonian Institution, PO Box 37012, Washington, D.C., 20013-7012, USA. 

• Section headings should be concise. 
• Footnotes and acknowledgements: Footnotes should be single spaced and numbered consecutively, following the 

references. Acknowledgements, if appropriate, should appear before the references. 
• References: authors should be listed alphabetically and chronologically. Citations for species authorities may be 

included in the references at the author’s discretion. Reference details should include the book’s full title, or the 
full article and title of the journal of source as appropriate, and pagination details. Please see the article and 
reference style guides linked to below for further details. 

• Authors must adhere to SI units . Units are not italicized. 
• When using a word which is or is asserted to be a proprietary term or trade mark, authors must use the symbol ® 

or ™. 
• Please double-space your article in Word before submission. 
2. Style guidelines 
• Description of the Journal's article style 
•  Description of the Journal's reference style . Please note that reference text citations should continue to use 

"and" between first and second authors' names, and that journal titles should be given in full.  
3. Figures 
• It is in the author's interest to provide the highest quality figure format possible. Please ensure that all imported 

scanned material is scanned at the appropriate resolution: 1200 dpi for line art, 600 dpi for grayscale and 600 dpi 
for colour. 

• Figures must be saved separate to text. Please do not embed figures in the paper file. 
• Files should be saved as one of the following formats: TIFF (tagged image file format), PostScript or EPS 

(encapsulated PostScript), and should contain all the necessary font information and the source file of the 
application (e.g. CorelDraw/Mac, CorelDraw/PC). 

• All figures must be numbered in the order in which they appear in the paper (e.g. Figure 1, Figure 2). In multi-
part figures, each part should be labeled (e.g. Figure 1A, Figure 1B). 

• Figure captions must be saved separately, as part of the file containing the complete text of the paper, and 
numbered correspondingly. 

• The filename for a graphic should be descriptive of the graphic, e.g. Figure1, Figure2B. 
•  Please upload all figures on the journal's  Manuscript Central site. 

 
4. Colour  

There are a limited number of colour pages within the annual page allowance. Authors should restrict their use of 
colour to situations where it is necessary on scientific, and not merely cosmetic, grounds. Authors of accepted 
papers who propose publishing figures in colour in the print version should consult Taylor & Francis at the proof 
stage to agree on an appropriate number of colour pages. If the colour page budget is exceeded, authors will be 
given the option to provide a financial contribution to additional colour reproduction costs. Figures that appear in 
black-and-white in the print edition of the Journal will appear in colour in the online edition, assuming colour 
originals are supplied. 
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• Reproduction of copyright material  
As an author, you are required to secure permission if you want to reproduce any figure, table, or extract from 
the text of another source. This applies to direct reproduction as well as "derivative reproduction" (where you 
have created a new figure or table which derives substantially from a copyrighted source). For further 
information and FAQs, please seehttp://journalauthors.tandf.co.uk/preparation/permission.asp .  Authors are 
themselves responsible for the payment of any permission fees required by the copyright owner. Copies of 
permission letters should be sent with the manuscript upon submission to the Editor(s).  

•   Copyright permission letter template  
 

    5. Supplementary online material  
Authors are welcome to submit animations, movie files, sound files or any additional information for online 
publication. Information about supplementary online material. 
 
Copyright 
It is a condition of publication that authors assign copyright or license the publication rights in their articles, 
including abstracts, to Taylor & Francis. This enables us to ensure full copyright protection and to disseminate 
the article, and of course the Journal, to the widest possible readership in print and electronic formats as 
appropriate. Authors retain many rights under the Taylor & Francis rights policies, which can be found 
at  http://journalauthors.tandf.co.uk/preparation/copyright.asp. Authors are themselves responsible for obtaining 
permission to reproduce copyright material from other sources. 
Exceptions are made for authors of Crown or US Government employees whose policies require that copyright 
cannot be transferred to other parties. We ask that a signed statement to this effect is submitted when returning 
proofs for accepted papers. 
Free article access 
  
As corresponding author, you will receive free access to your article on Taylor & Francis Online. You will be 
given access to the My authored works section of Taylor & Francis Online, which shows you all your published 
articles. You can easily view, read, and download your published articles from there. In addition, if someone has 
cited your article, you will be able to see this information. We are committed to promoting and increasing the 
visibility of your article and have provided this guidance on how you can help . 
 Reprints and journal copies  
Article reprints can be ordered through Rightslink® when you receive your proofs. If you have any queries about 
reprints, please contact the Taylor & Francis Author Services team atreprints@tandf.co.uk . To order a copy of 
the issue containing your article, please contact our Customer Services team at subscriptions@tandf.co.uk . 
 Open access 
 Taylor & Francis Open Select provides authors or their research sponsors and funders with the option of paying 
a publishing fee and thereby making an article permanently available for free online access – open access – 
immediately on publication to anyone, anywhere, at any time. This option is made available once an article has 
been accepted in peer review. 
 Full details of our Open Access programme:http://journalauthors.tandf.co.uk/preparation/OpenAccess.asp 
For further information about Taylor & Francis journals please visit www.tandfonline.com/journals . 
 
Contact Information 
International Journal of Acarology 
Editorial Department  
Taylor & Francis  
4 Park Square, Milton Park  
Abingdon  
Oxon OX14 4RN  
UK  
IJA@tandf.co.uk 
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Capítulo 6 – Zootaxa 
 
 
1) General. All papers must be in English. Authors whose native language is not English are encouraged to have 
their manuscripts read by a native English-speaking colleague before submission. Nomenclature must be in 
agreement with the International Code of Zoological Nomenclature (4th edition 1999), which came into force on 
1 January 2000. Author(s) of species name must be provided when the scientific name of any animal species is 
first mentioned (the year of publication needs not be given; if you give it, then provide a full reference of this in 
the reference list). Authors of plant species names need not be given.  Metric systems should be used.  If 
possible, use the common font New Times Roman and use as little formatting as possible (use 
only bold and italics where necessary and indentions of paragraphs except the first).  Special symbols (e.g. male 
or female sign) should be avoided because they are likely to be altered when files are read on different machines 
(Mac versus PC with different language systems). You can code them as m# and f#, which can be replaced 
during page setting. The style of each author is generally respected but they must follow the following general 
guidelines. 
2) The title should be concise and informative.  The higher taxa containing the taxa dealt with in the paper 
should be indicated in parentheses: e.g. A taxonomic revision of the genus Aus(Order: family). 
3) The name(s) of all authors of the paper must be given and should be typed in the upper case (e.g. ADAM 
SMITH, BRIAN SMITH & CAROL SMITH). The address of each author should be given in italics each starting 
a separate line.  E-mail address(es) should be provided if available.  
4) The abstract should be concise and informative. Any new names or new combinations proposed in the paper 
should be mentioned. Abstracts in other languages may also be included in addition to English abstract. The 
abstract should be followed by a list of key words that are not present in the title. Abstract and key words are not 
needed in short correspondence. 
5) The arrangement of the main text varies with different types of papers (a taxonomic revision, an analysis of 
characters and phylogeny, a catalogue etc.), but should usually start with an introduction and end with a list 
of references. References should be cited in the text as Smith (1999), Smith & Smith (2000) or 
Smith et al. (2001) (3 or more authors), or alternatively in a parenthesis (Smith 1999; Smith & Smith 2000; 
Smith et al. 2001). All literature cited in the text must be listed in the references in the following format (see 
a sample page here in PDF). 
A) Journal paper:  
Smith, A. (1999) Title of the paper. Title of the journal in full, volume number, page range.  
B) Book chapter:  
Smith, A. & Smith, B. (2000) Title of the Chapter. In: Smith, A, Smith, B. & Smith, C. (Eds), Title of Book. 
Publisher name and location, pp. x–y.  
C) Book:  
Smith, A., Smith, B. & Smith, C. (2001) Title of Book. Publisher name and location, xyz pp.   
D) Internet resources: 
Author (2002) Title of website, database or other resources, Publisher name and location (if indicated), number 
of pages (if known). Available from: http://xxx.xxx.xxx/  (Date of access). 
Dissertations resulting from graduate studies and non-serial proceedings of conferences/symposia are to be 
treated as books and cited as such. Papers not cited must not be listed in the references. 
Please note that:  

(1) journal titles must be written in full (not abbreviated)  
(2) journal titles and volume numbers are followed by a "," 
(3) page ranges are connected by "n dash", not hyphen "-", which is used to connect two words.  

For websites, it is important to include the last date when you see that site, as it can be moved or deleted from 
that address in the future. 
On the use of dashes:  (1) Hyphens are used to link words such as personal names, some prefixes and compound 
adjectives (the last of which vary depending on the style manual in use). (2) En-dash or en-rule (the length of an 
‘n’) is used to link spans. In the context of our journal that means numerals mainly, most frequently sizes, dates 
and page numbers (e.g. 1977–1981; figs 5–7) and also geographic or name associations (Murray–Darling River; 
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a Federal–State agreement). (3) Em-dash or em-rule (the length of an ‘m’) are used far more infrequently, and 
are used for breaks in the text or subject, often used much as we used parentheses. In contrast to parentheses an 
em-dash can be used alone; e.g. What could these results mean—that Niel had discovered the meaning of life? 
En-dashes and em-dashes should not be spaced.  
6) Legends of illustrations should be listed after the list of references. Small illustrations should be grouped into 
plates. When preparing illustrations, authors should bear in mind that the journal has a matter size of 25 cm by 
17 cm and is printed on A4 paper. For species illustration, line drawings are preferred, although good quality 
B&W or colour photographs are also acceptable. See a guide here for detailed information on preparing plates 
for publication. 
7) Tables, if any, should be given at the end of the manuscript. Please use the table function in your word 
processor to build tables so that the cells, rows and columns can remain aligned when font size and width of the 
table are changed. Please do not  use Tab key or space bar  to type tables.  
8) Keys are not easy to typeset. In a typical dichotomous key, each lead of a couplet should be typed simply as a 
paragraph as in the box below: 
1 Seven setae present on tarsus I ; four setae present on tibia I; leg I longer than the body; legs black in color ... 
Genus A 
- Six setae present on tarsus I; three setae present on tibia I; leg I shorter than the body; legs brown in color ... 2 
2 Leg II longer than leg I ... Genus B 
- Leg II shorter than leg I ... Genus C 
Our typesetters can easily convert this to a proper format as in this PDF file. 
Deposition of specimens 
Whenever possible, authors are advised to deposit type specimens in national or international public museums or 
collections. Authors are also advised to request registration numbers of deposited material in advance of the 
acceptance of papers to avoid unnecessary delay of publication. Some countries (e.g. Australia) require that 
primary type specimens be deposited in collections of the country of origin; authors are advised to take this into 
consideration. 
Submission 
Please follow the above basic guidelines and check if your manuscript has been prepared according to the style 
and format of the journal.  Authors are encouraged to submit manuscripts by e-mail as attachments to the 
subject Editors responsible for your taxa or subject areas; manuscripts on small insect orders without subject 
editors should be submitted to Dr Ernest Bernard (ebernard@utk.edu); manuscripts on other invertebrate taxa 
without subject editors should be submitted to the Chief editor. 
Prior to submitting a manuscript and figures to an editor, please check our website if there are two or more 
editors per subject, and then contact one of these to announce your intention to submit a manuscript for review. 
Please indicate the size of the manuscript, the number of figures and the format of these files. Your editor can 
then respond with special instructions, especially for the submission of many image files. 
 
When you submit your manuscript to your editor, it will be more expedient to the review process if you offer the 
names of three or more potential reviewers with their complete postal and email addresses. It is also  important 
to include the following statements in your cover letter: 
1) All authors agree to its submission and the Corresponding author has been authorized by co-authors; 2) This 
Article has not been published before and is not concurrently being considered for publication elsewhere 
(including another editor at Zootaxa); 3) This Article does not violate any copyright or other personal 
proprietary  right of any person or entity and it contains no abusive, defamatory, obscene or fraudulent 
statements, nor any other statements that are unlawful  in any way. 
Otherwise, your manuscript will not be processed. 
 
For manuscripts with numerous illustrations, which might be saved as separate TIFF or JPG files, for the purpose 
of review, it will be easier and more efficient for the subject editors and reviewers to have the figures converted 
into one larger PDF (Portable Document Format) file, instead of requiring the subject editor to save many files, 
cutting and copying these into a string of messages/files to the reviewers. You should retain the original figures 
in a higher resolution format for the final production of the accepted paper. For the text,  PDF  file along with 
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RTF (Rich Text format) files are preferred. The advantage of submitting a rtf file for the text part of the 
manuscript is that the reviewers can emend the manuscript electronically.  If you can not prepare PDF files, then 
submit text in RTF and the figures in TIFF (line drawing scanned at 600 dpi and half tone at 300 dpi; please use 
LZW compression, if you can, to reduce the size of e-files for easy transmission); if halftone TIFF files are too 
big (exceeding 2 MB), then submit them in jpeg.  See here for detailed information on preparing plates for 
publication. 
Vector files (charts, maps etc) are best submitted as EMF.   
If you do not have access to e-mail, you can send three copies of the manuscript by post. Please double space 
your ms and leave ample margins for printed manuscripts.  
Authors of accepted papers will be asked to submit an electronic version of the manuscript so that the publisher 
needs not to re-key or scan the ms. At this stage, the text part of the ms must be submitted as RTF or MS Word 
files and figures as TIFF files. Authors please be aware that line drawings must be scanned at 600 or 900 dpi as 
line art (=1 bit); they must NOT be scanned as 8 bit or full colour images.  Please read details here.   
In submitting the final version of revised manuscript to editors, authors are asked to provide the following 
information to all proper typesetting and indexing of the manuscript: 

1) Corresponding author name and email 
2) Author last name and running title (<40 characters; to be used in footer) 
3) Number of plates and cited references 
4) High taxon name (i.e. taxon section in Zootaxa website) and number of new taxa 

described in the paper 
Authors need to complete and return an Assignment of Copyright form when paper is accepted for publication. 
Authors of institutions that do not allow transfer of copyrights to publishers (e.g. government institutions such as 
USDA, CSIRO) should attach a copyright waiver or similar documents. 
Review process 
When a manuscript is received by the Editor, he/she will have it reviewed by at least two peers qualified to 
evaluate the manuscript and he/she normally asks the reviewers to complete the review in one month. However, 
the reviewing process will normally take longer, depending on the length of the manuscript and reviewer's 
responses. 
Publication 
Once the manuscript is accepted by your subject editor, final files, produced according toZootaxa requirement, 
will be forwarded by your subject editor to the chief editor, who will then link with author and the printer to 
ensure that the paper is published without unnecessary delay.  Normally the proof will be sent to the author for 
checking 1 to 3 weeks after the final files are accepted.  The paper will usually be published with two weeks (for 
larger papers it will take longer) once the corrections to the proof are received. 
Page charge and colour plates. There is no page charge for publishing with Zootaxa. Publication of colour 
figures/photographs in online edition is also free of charge (print version in black and white).  If colour plates in 
the print edition are desired, authors will be asked to contribute towards the full cost. Current rates: 300 USD for 
the first colour page; 200 USD for each additional colour page.   
Open access. Zootaxa endorses the open access of taxonomic information and has published more open access 
taxonomic papers than any other journal. Authors who have funds to publish are strongly encouraged to pay a 
fee of 20 US$ per printed page to give free online access of their papers to all readers at this site or their own 
site.  Open access papers are read by more people and are expected to have higher citation rates. 
All open access papers are licensed under a Creative Commons Attribution 3.0 Unported License. 
Reprints. Each author will be given a free e-reprint (PDF) for personal use (printing a copy for own use or 
exchange with other researchers, but not for deposition in a library/website/ftp-site for public access).  
Printed copies of each paper/monograph in the form of the regular reprint can also be produced by the Publisher 
for purchase by authors at cost to authors, with a discount based on the number of copies ordered.  
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