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Abstract

Natural enemies of the Class Insecta are important agents in the balance of aphid populations and an alternative to using
insecticides to control these insects. The aim of this study was to identify the species of natural enemies associated with
aphids present in peach orchards and observe the efficiency of capturing different sampling methods. The experiment was
conducted from July, 2005 to September, 2006 in six peach orchards ‘Chimarrita’, in Araucdria, PR, Brazil. The samples
were taken by visual analysis in peach plants and weeds, yellow pan traps, sticky traps and funnels. Predator species were
identified: Cryptolaemus montrouzieri, Cycloneda pulchella, Cycloneda sanguinea, Eriopis connexa, Harmonia axyridis,
Hippodamia convergens and Scymnus sp. (Coleoptera, Coccinellidae), Allograpta sp., Palpada sp. and Toxomerus sp.
(Diptera, Syrphidae) and Chrysoperla sp. (Neuroptera, Chrysopidae) and the parasitoids: Diaretiella rapae, Opius sp.
and Praon sp (Braconidae). Examples of Encyrtidae and Eulophidae await identification. Chrysoperla sp. was a less
abundant species. There were no statistically significant differences between the different sampling methods tested.
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Inimigos naturais associados a afideos em pomares de
pessegueiros em Araucaria, Estado do Parana, Brasil

Resumo

Os inimigos naturais da Classe Insecta sdo importantes agentes no equilibrio das populacdes de afideos e uma forma
alternativa ao uso de inseticidas no controle desses insetos. O objetivo deste estudo foi identificar as espécies de
inimigos naturais associados aos afideos presentes em pomares de pessegueiros, além de verificar a eficiéncia de
captura de diferentes métodos de amostragem. O experimento foi realizado de julho de 2005 a setembro de 2006,
em seis pomares de pessegueiros ‘Chimarrita’ em Araucdria-PR, Brasil. As amostragens foram realizadas por meio
de: andlise visual em plantas de pessegueiros e plantas invasoras; armadilhas amarelas; armadilhas adesivas, e funil.
Foram identificados os predadores: Cryptolaemus montrouzieri, Cycloneda pulchella, Cycloneda sanguinea, Eriopis
connexa, Harmonia axyridis, Hippodamia convergens, Scymnus sp. (Coleoptera, Coccinellidae), Allograpta sp.,
Palpada sp., Toxomerus sp. (Diptera, Syrphidae) e Chrysoperla sp. (Neuroptera, Chrysopidae), além dos parasitoides:
Diaretiella rapae, Opius sp. e Praon sp. (Braconidae). Exemplares de Encyrtidae e Eulophidae aguardam identificac@o.
Chrysoperla sp. foi a espécie menos abundante. Nao foram constatadas diferengas estatisticas significativas entre os
diferentes métodos de amostragem testados.

Palavras-chave: afideos, insecta, parasitoides, predadores, armadilhas.

1. Introduction

For successful pest control using natural enemies, itis ~ possible damage to pests and the potential of controlling
essential to identify pest species and beneficial organisms ~ natural enemies should be monitored (Altieri et al., 2005;
correctly, which are present in the culture. Based on the ~ Guedes et al., 2000). Depending on the orchard peach
knowledge of the species, the insect’s population, the  Prunus persica (L.) Batsch area, aphids can appear,
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which colonize both crops and weeds (Ilharco, 1992),
and the continuous sucking of phloem sap from the shoots
affect the formation of the branch due to the wizened and
deformed leaves (Taiz and Zeiger, 2004). Populations of
aphids can be reduced naturally when natural enemies are
present, which can be an alternative to using chemicals
(Cardoso and Lazzari, 2003). The insects that act in
the biological control of aphids belong to the families:
Coccinellidae (Coleoptera) (Obrycki and Kring, 1998),
Syrphidae (Diptera) (Gongalvez and Gongalvez, 1976),
Chrysopidae (Neuroptera) (Grasswitz and Burts, 1995) and
Hymenoptera (Parra et al., 2002). The aim of this study
was to identify the species of natural enemies associated
with aphids present in peach orchards in Araucdria, PR and
evaluate the most efficient sampling method in capturing
these natural enemies.

2. Material and Methods

The experiment was conducted from July, 2005 to
September, 2006 in Araucdria, Parana State, Brazil (25°
357 35” S and 49° 24’ 37" W, altitude: 897 m). The climate
is mesothermal according to the Koppen classification,
with an annual average temperature of 16 °C, relative
humidity of 80% and rainfall around 1,500 mm per year
(Simepar, 2006). Six ‘Chimarrita’ peach orchards were
selected, which were on average 0.44 ha and there were
150 plants, trained with four branches, spaced 6 x 4 m,
with an average age of approximately eight years. Data
concerning the aphid’s natural enemies was collected from
peach plants and weeds, with yellow traps, sticky boards
and a funnel. Moreover, species were identified by experts.

Peach tree collection - In each orchard, five plants
were chosen at random. To verify the presence of insects,
leaves and branches were analysed on a weekly basis at
a height of 1.70 m above the ground. The insects were
collected using forceps, brushes, test tubes and were
then packed in plastic containers, which were previously
identified and labelled.

Invasive plant collection - In each orchard, three areas
of 24 m? located between lines were defined at random.
The plants in these areas were inspected monthly to verify
the presence of insects.

Yellow pan traps - Four traps (29 x 20 x 6 cm) were set
up between the lines of each orchard, at an average height
of 90 cm above the soil, containing 1.25 liters of water and
2 mL of neutral detergent to break the surface tension. The
collected insects were removed on a weekly basis using a
wash bottle, and transferred to plastic containers and the
content of the traps was replaced.

Adhesive Plates - In each orchard, two peach trees
were chosen randomly, and were placed in each of the
trees at 1.70 m Bio Trap® high adhesive plates, from Bio
Control (24.5 x 10 cm) in yellow and blue. The plates were
replaced monthly and the obtained insects were counted
in the laboratory.

Funnel - Weekly, ten samples of peach plants were
taken using this method. A metal funnel (60 cm diameter
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top x 10 cm diameter x 40 cm height) was placed under
the side branches and and the trees were hit three times
using a stick. Samples were collected from September,
2005 to September, 2006, except for April to July 2006,
the dormancy process of the peach trees.

Screening material - The collected material was
transported to the laboratory where the insects were separated
according to morphological characteristics to make it easier
to identify species. They were counted and preserved
in 70% ethyl alcohol. The aphid mummies were placed
individually in gelatin capsules and packed in a controlled
environment at a temperature of 25 + 2 °C at a relative
humidity of 80 + 5 °C and a photoperiod of 14 hours, until
parasitoids emerged. The obtained insects were identified
using identification keys, reference collections or specific
articles and the species were later confirmed by experts.

Statistical analysis - Analysing dependent variables
were carried out using analysis of variance in a completely
randomized design. The dependent variables were compared
using the multiple comparison Tukey test with a degree
of reliability of 95%.

3. Results and Discussion

By collecting natural enemies using different sampling
methods, a wide range of species could be captured
(Table 1). A total of 1,296 specimens of natural enemies
were identified, and 57.2% were classified as predators
represented by the Coccinellidae (26.5%), Syrphidae
(27.8%) Chrysopidae (2.9%) and 42.8% as parasitoids
distributed in Braconidae (84.9%), Eulophidae (9%) and
Encyrtidae (6.1%). The families of predators found in this
study corroborate those reported by Resende et al. (2006),
who captured insect species of Coccinellidae, Chrysopidae
and Syrphidae in kale (Brassica oleracea L. var. acephala
D.C.) cultivated in the organic system.

Syrphidae flies belonging to the genus Palpada Macquart,
1834 (47.5%, 2 morphospecies); Toxomerus Macquart, 1855
(35%, 2 morphospecies) and Allograpta Osten Sacken,
1875 (17.5%, 1 morphospecies) were collected (Table 1).
The syrphids adults are pollinators, however few species
present predatory larvae (Marinoni and Bonatto, 2002).
The genus Palpada was the most collected in the peach
trees orchards, occupying a dominant position among the
Syrphidae species, which is according to studies by Machado
and Loyola (2000), who collected this genus in Cordia
multispicata (Boraginaceae) and Borreria alata (Rubiaceae)
in a fragment of the Atlantic forest in Pernambuco State,
northeastern Brazil; and Souza-Silva et al. (2001), who found
the genus Palpada on flowers of Rhamnaceae, Boraginaceae
and Asteraceae. The Syrphid species found in this study
were also reported by Silva et al. (1968) developed in
various regions of Brazil. Bartoszeck (1976) found the
same species in plums (Prunus domestica L.) and peaches
(P. persica) in Curitiba, PR, and Mendes et al. (2000) in
alfafa in Lavras, MG. Gongalvez and Gongalvez (1976)
observed species of the genera Allograpta and Ocyptamus
Macquart, 1834 preying on aphids in various crops. Out of
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the 150 described species of Toxomerus, 140 occur in the
Neotropical Region and the majority of Toxomerus species
are predators of aphids. Moreover, their distribution and
abundance are closely related to these insects (Metz and
Thompson, 2001). In peach trees, in the mining region
of Jacui, Auad et al. (1997) found the genera Allograpta,
Syrphus Fabricius, 1775, Ocyptamus and Pseudodoros
Becker 1903. Allograpta exotic Wiedemann (1930) was
the most collected by Lazzari (1985) in different regions
of Parana State.

Coleoptera are represented by 344 specimens of the
Coccinellidae: Harmonia axyridis (Pallas, 1773) (68.6%);
Cycloneda sanguinea (L., 1763) (13.7%); Hippodamia
convergens (Guerin, 1842) (7.0%); Cycloneda pulchella
(Klug, 1829) (5.8%); Eriopis connexa Germar, 1824
(2.3%); Scymnus Kugelann, 1794 (1.5%) and Cryptolaemus
montrouzieri Mulsant, 1853 (1.2%) (Table 1). The number
of species found in this study was higher than that found
by Bartoszeck (1976) in Curitiba, PR, who observed
coccinellids in plum trees (P. domestica) and peach trees
(P. persica) associated with the aphid Brachycaudus
(Appel) schwartzi (Borner, 1931). The species E. conexa,
C. sanguinea, H. convergens, Scymnus (Pullus) argentinicus
(Weise, 1906) were also found in peach trees by Auad et al.
(1997) associated with the aphid B. schwartzi.

Among the coccinellids, H. axyridis was the most
collected in peach orchards of Araucdria, corroborating
the observations made by Zawadneak (2006) in lettuce
in Pinhais, PR. Although H. axyridis was considered an
efficient predator of various species of aphids (Koch, 2005),
studies should be conducted to observe their influence on
the food chain (Zawadneak, 2006). It is an exotic insect
that was first recorded in Brazil in 2002 (Almeida and
Silva, 2002) and is predominant in many areas of study
in Parana (Almeida and Silva, 2002; Zawadneak, 20006).
Koch (2005) cited coccinellid species that can feed on
ripe fruit in Europe, such as peaches, contaminating them
with their droppings. In North America, H. axyridis has
been designated pest status (Koch, 2005), since it has
the habit of invading houses in the colder seasons of the
year, seeking shelter and food (Almeida and Silva, 2002).

Chrysoperla Steinmann, 1964 was the only genus of
Chrysopidae (Neuroptera) collected. Despite the small
number of individuals (37), the green lacewings exceeded the
frequency of some coccinellid genus (Table 1). According
to Tauber et al. (2000), lacewings are among the main
agents of natural biological control, due to their high
predatory capacity.

Braconidae (Ichneumonoidea), Encyrtidae and
Eulophidae (Chalcidoidea) were the families of parasitoids,
which were identified. The braconids obtained were: Opius
Wesmael, 1835, Praon Haliday, 1833 and Diaeretiella rapae
(Mc ‘Intosh, 1855), and the last two were the most abundant.
These wasps are endoparasitoids of adults and immature
stages of several species of aphids (Stary, 1964). Specimens
of Eulophinae and Encyrtinae were not identified at species
level. The eulophids are parasitoids of a great variety
of hosts, especially those on tissues of plants, such as
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miner larvae, gall formers and stem borers (Bittencourt
and Berti Filho, 2004). Specimens of Alloxysta Foerster,
1869 (Hymenoptera: Figitidae) were collected. They are
hyperparasitoids of the Aphididae (Hemiptera) and interrupt
the chain of biological control of pests.

In this study, a total of 32 aphid species, belonging to
21 genera, were trapped. The species trapped with higher
frequencies were: Uroleucon ambrosiae (Thomas, 1878),
Brevicoryne brassicae (Linnaeus, 1758), Aphis spiraecola
Patch (1914), Toxoptera citricida Kirkaldy (1907), Myzus
persicae (Sulzer, 1776), Macrosiphum rosae (Linnaeus,
1758) and Aulacorthum solani Kaltenbach (1843). The other
species occurred in frequencies below 1% (Schuber et al.,
2009). This study also showed that Brachycaudus persicae
(Passerini, 1860) is the only aphid species, which colonizes
P. persica in Araucaria, PR, Brazil and the occurrence of
the other species in larger quantities may be related to
the higher diversity of families of weeds in the orchards
(Schuber et al., 2009). There were no statistically significant
differences when comparing different sampling methods
tested (Figure 1). However, for catching the syrphids, the
yellow pan trap was more efficient because it collected
62.2% of the total specimens, while the blue sticky traps
collected 25.3% and the samples in the invasive plants 9.2%.
These results confirm the observations of Guajara et al.
(2004), who observed that Syrphidae were attracted by
the yellow color of the sticky traps. The samples with
the funnel, the yellow sticky cards and visual collections
accounted for 3.3% of the syrphids collected.

The largest number of coccinellids was obtained
using yellow pan traps (51.7%), and yellow sticky traps
(16.3%). The other sampling methods captured 32.0%.
Resende et al. (2006) captured 17 species of Coccinellidae
from kale plants using the yellow sticky traps method.
According to Dowell and Cherry (1981), the yellow sticky
traps are more efficient in coccinellid collections than the
visual method; Civolani and Pasqualini (2003) reported
that the manual collection method is more efficient than
using yellow sticky traps to monitor aphids.

The largest number of specimens of crisopids (13 /
35.1%) was obtained using yellow pan traps, 24.3% and
18.9% for blue and yellow sticky traps, respectively,
16.2% using funnels and 5.4% by collection in peach trees.

The parasitoids were mostly collected using yellow pan
traps (87.7%), the remainder obtained from aphid mummies
present in invasive plants and peachtrees (12.3%). The
other sampling of methods (funnel, visual collection and
in weeds and peach trees) did not capture specimens of
parsitoids. The sticky traps captured hymenopterans, but
the individuals were not included because of the difficulty
in removing these insects intact from the glue, which made
it impossible to identify.

It is worth mentioning the difficulty of the taxonomic
study of parasitoids due to the diversity of specimens
caught using the yellow pan traps, while collecting
mummies in colonies of aphids enabled us to obtain
parasitoids that acted effectively in terms of controlling
these insects. Major developments in research with this
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Figure 1. Total of Coleoptera, Diptera, Hymenoptera and Neuroptera captured in peach orchards ‘Chimarrita’ through five
sampling methods. Araucdria, PR. July 2005 to September 2006.

group of natural enemies is very important, because the
parasitoids play an essential role in maintaining ecological
balance, contributing to the diversity of other organisms
(Scatolini and Penteado-Dias, 1997).
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