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Abstract

Aphids are sap-sucking insects that mainly attack shoots and young leaves of peach trees and many other plant spe-
cies; however, knowledge of the Brazilian aphid fauna is scant. The objective of this study was to identify aphid
species collected in peach orchards (Prunus persica Batsch) and to determine their faunal indices for occurrence and
dominance. The experiment was conducted from July 2005 to September 2006 in six Chimarrita peach orchards in
the municipality of Araucdria, PR, Brazil. The survey of aphid species was conducted by visual samplings on peach
trees and using Moericke-type yellow traps containing water. A faunal analysis was made using aphid occurrence and
dominance indices. Brachycaudus persicae (Passerini, 1860) was the only aphid species that was found colonizing
peach in Araucdria/PR. Although most aphids collected were classified as rare, some can be considered potential
peach colonizers, such as Myzus persicae (Sulzer, 1776) which was given the status of common or intermediate in
some of the orchards studied. The population fluctuation of aphids showed a negative correlation with rainfall and
positive correlation with temperature and relative humidity.
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Flutuacio populacional e indices faunisticos de afideos
(Hemiptera, Aphididae) em pomares de pessegueiros em Araucaria, PR

Resumo

Os afideos sdo insetos sugadores de seiva que atacam principalmente brotacdes e folhas novas de pessegueiros e de
diversas outras espécies vegetais, porém o conhecimento sobre a afidofauna brasileira € escasso. O objetivo deste tra-
balho foi identificar as espécies de afideos coletadas em pomares de pessegueiros (Prunus persica Batsch) e analisar
os indices faunisticos de ocorréncia e dominancia. O experimento foi realizado de julho de 2005 a setembro de 2006
em seis pomares de pessegueiros da cultivar Chimarrita no municipio de Araucdria, PR. O levantamento das espécies
de afideos foi realizado por meio de amostragens visuais em pessegueiros e armadilhas amarelas de dgua do tipo
Moericke. Brachycaudus persicae (Passerini, 1860) foi a tnica espécie de afideo encontrada colonizando pesseguei-
ros em Araucdria, PR. Apesar da maioria das espécies de afideos coletadas serem classificadas como raras, algumas
podem ser consideradas colonizadoras potenciais de pessegueiros como Myzus persicae (Sulzer, 1776) que recebeu o
status de comum ou intermedidria em alguns dos pomares estudados. A flutuacio populacional de afideos apresentou
uma correlagdo negativa com a precipitagdo pluviométrica e positiva com a temperatura e a umidade relativa do ar.

Palavras-chave: Prunus persica, Aphididae, amostragem visual, armadilha Mdericke.
1. Introduction

The peach tree (Prunus persica Batsch) is a temper-  distributed as small properties, which yield a total of
ate climate fruit tree cultivated in southern and south- 19,000 tons of peaches per year (Junqueira and Peetz,
eastern Brazil (Junqueira and Peetz, 2003). In the state  2003). The highest producing area is located in the
of Parand, there are about 1,745 ha of peach orchards southwest region of the state, and in the municipalities
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of Lapa, Araucdria, Irati, Guarapuava, Ponta Grossa and
Cornélio Procépio (Junqueira and Peetz, 2003).

In some of these peach-producing regions, the
aphids (Hemiptera: Aphididae) are considered second-
ary pests (Botton et al., 2003). These insects wrinkle
and deform the leaves (Gallo et al., 2002), as well as
affect the development of the apical shoot, stimulate the
growth of side branches and change the plant architec-
ture (Salles, 1998).

The population fluctuation, migration and flight ac-
tivity of aphids vary during the year, because they are
affected by various biotic and abiotic factors, among
them being the occurrence of rains, winds, varia-
tions in temperature and lack of food (Lazzari, 1985).
Furthermore, the polyphagous species can be distribut-
ed more widely, both temporally and spatially (Lazzari
and Lazzarotto, 2005).

There is information in the literature about the damage
caused by aphids of economic importance and their con-
trol. However, there is scarce data about the aphid species
occurring in fruit crops in Brazil (Sousa-Silva and Ilharco,
1995; Ferreira and Barbosa, 2002). For the peach crop,
four aphid species have been identified: Brachycaudus
helichrysi (Kaltenbach, 1843), Brachycaudus persicae
(Passerini, 1860), Myzus persicae (Sulzer, 1776) and
Toxoptera citricida (Kirkaldy, 1907) (Souza-Silva and
Tlharco, 1995). The aphid species that occur in Parana
state are unknown, despite the economic importance of
this fruit for the region. In this research, the main objective
was to identify the aphid species present in peach orchards
in the municipality of Araucdria (PR) and to analyze their
faunal indices for occurrence and dominance.

2. Materials and Methods

The experiment was conducted from July 2005 to
September 2006 in Araucdria, PR (latitude: 25° 35 35 S
and longitude: 49° 24° 37” W and altitude: 897 m). The
survey was carried out in six commercial peach orchards
of Chimarrita cultivar, three conducted by the production
system Good Agricultural Practices (GAP) and three by
the system Conventional Production (CP). The character-
istics of the orchards are presented in Table 1. The rainfall,
relative humidity and daily temperature data were obtained
from the Parand Meteorological System (Simepar, 2006).

2.1. Visual sampling on the peach trees

Five peach trees per orchard were selected randomly
and the presence of aphid colonies around the plant to a
height of 1.70 m was determined weekly. All branches in-
fested by aphids were cut with pruning scissors, placed in
plastic bags properly identified, and transported to the labo-
ratory for identification and counting of the specimens. The
adults (apterous and winged) were fixed in 70% ethanol for
later identification.

2.2. Moericke traps

Four Moericke traps (29 x 20 x 6 cm) were installed
in between rows of each orchard; they were suspended
by a wooden support at a mean height of 90 cm from the
ground. Each trap contained 1.5 L of water and 1 mL
of colourless neutral detergent to break the surface ten-
sion. The insects were removed weekly, with forceps and
transferred to plastic containers containing 70% ethanol.
After removing the samples, the traps were washed and
the water and detergent replaced.

2.3. Preparation and identification of material

The aphids collected were separated into morphospe-
cies using a stereomicroscope in the laboratory and then
mounted on permanent slides, following the method of
Martin (1983) with the following adjustments: the speci-
mens (morphospecies) were placed in test tubes (5 mL)
containing potassium hydroxide (10%) and kept in a water-
bath for five minutes for tissue maceration. Subsequently,
the specimens were transferred to a series of baths in dis-
tilled water for ten minutes, then in 70% alcohol for about
ten minutes, followed by decanting in glacial acetic acid
until dehydrated. Afterwards, they were transferred to clove
oil, for at least ten minutes, and then mounted on permanent
slides using Canadian balsam. The identification was per-
formed under a light microscope using identification keys
proposed by Holman (1974), Martin (1983), Blackman and
Eastop (1984), Costa et al., (1993), Foottit and Richards
(1993) and Gualtieri and Mc Leod (1994).

2.4. Faunal analyses

Faunal analysis was carried out using occurrence
and dominance indices according to Palma (1975)
apud Abreu and Nogueira (1989). The occurrence in-
dex of aphid species was calculated by the formula:

Table 1. Characterization of peach orchards in Araucaria, Parana, Brazil.

Orchards GAP1! GAP2! GAP3! CP1? CP2? CP3?

Coordinates 25°33’S 25°31°S 25°36’S 25°35’S 25°30°S 25°33’S
49° 33’ W 49°27°W 49°25'W 49°31’W 49°26°W  49°31’W

Altitude 915 m 944 m 911 m 922 m 926 m 934 m
Area (ha) 0.44 0.30 0.30 0.48 0.37 0.75
Spacing (m) 6x4 6x4 6x4 6x38 6x4 6x4
Number of plants 183 127 125 100 155 312
Age (years) 6 8 6 10 11 5

'Good Agricultural Practices (GAP); and *Conventional Production (CP).

Braz. J. Biol., 69(3): 943-949, 2009



Population fluctuation and faunal indices of aphids

C (%) = (nasp*100)/na, in which nasp = number of sam-
ples with the species occurrence and na = total number of
samples. Using this method, the following classes were
established: accidental, where species are present in less
than 25% of the collections; accessory, where species are
present in 25 to 50% of the sampling dates; and constant,
where species are present in more than 50% of the collec-
tion dates. Dominance was obtained using the formula:
D (%) = (sp*100)/n, in which sp = number of individuals
of a species; n = total number of individuals. The value
obtained was classified as: accidental, where species rep-
resent 0.0 to 2.5% of total aphids; accessory, where spe-
cies represent 2.6-5.0% of the total aphids; and dominant,
where species represent 5.1-100% of the total aphids.
The combination of the occurrence and dominance
indices can be used for a general classification or status
of the species in: common species (constant + dominant)
[C], intermediate species (accidental + dominant; acciden-
tal + accessory; accessory + accessory; accessory + domi-
nant) [I] and rare species (accidental + accidental) [R].

2.5. Statistical analyses

The effects of the climatic factors on the total num-
bers of aphids sampled weekly were determined by
Poisson regression analysis and Pearson’s correlation
between means of rainfall, temperature and relative hu-
midity and number of aphids. The level of statistical sig-
nificance was set at p = 0.05.

3. Results

The occurrence of B. persicae colonizing peach trees
in Araucdria, PR was observed. Colonies with 58 and
41 specimens were found respectively in August and
September of 2006, on the branches of that year, in two
of the six orchards studied.

Using Moericke traps, 13,056 specimens of aphids in
the six peach orchards were collected, representing 99.25%
of total aphid collection in the period of July 2005 to
September 2006. A total of 32 species, belonging to 21 gen-
era, were trapped, where two species were identified only to
the level of tribe (Macrosiphini and Aphidini) (Table 2).

The species trapped with higher frequencies were:
Uroleucon ambrosiae (Thomas, 1878) (35.75%),
Brevicoryne brassicae (Linnaeus, 1758) (20.47%), Aphis
spiraecola Patch, 1914 (19.41%), T. citricida (10.42 %),
M. Zpersicae (6.39%), Macrosiphum rosae (Linnaeus,
1758) (1.95%) and Aulacorthum solani (Kaltenbach,
1843) (1.19%). The other species occurred in frequen-
cies below 1% (Table 2). Among the species caught,
eight are considered polyphagous according to Blackman
and Eastop (1984): Aphis gossypii Glover, 1877, Aphis
solanella Theobald, 1914, A. spiraecola, Macrosiphum
euphorbiae (Thomas, 1878), Myzus ornatus Laing, 1932,
A. solani, M. persicae and Toxoptera aurantii (Boyer de
Fonscolombe, 1841); the latter four species occurred in
all the orchards studied (Table 2).
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B. persicae was collected on the peach trees with
Moericke traps, probably due to its low population den-
sity; colonies found on P. persica during visual sampling
were small and present in only two orchards. The other
species collected with Mdericke traps probably originat-
ed from invasive plants present in the orchards, as well
from other vegetation and/or other neighboring crops.

The results of the faunistic analysis are presented in
Table 3. A. spiraecola was considered common in all the
orchards studied, whereas U. ambrosiae was classified as
common in five of the six orchards. These two species ac-
counted for more than 50% of total aphids caught and oc-
curred on almost all the collection dates. T citricida and
B. brassicae were classified as common in two orchards,
while M. persicae was common only in one orchard. The
species B. persicae was given the status of rare in one of
the orchards and intermediate in another (Table 3).

Based on regression analysis, it was seen that the
aphids were significantly influenced by climatic factors
(p < 0.02). The equation of the fitted model was:
aphids =

exp(I 8722486+ TEMP(0.0069455)+PREC(-0.0282695)+RH(0.0501702))

)

where TEMP is temperature, PREC, precipitation and RH,
relative humidity. An inverse correlation was determined
for rainfall and a positive correlation for temperature and
relative humidity.

Overall, it was observed that when the rainfall was
extremely low, in the months from May to September
of 2006, combined with a decrease in temperature, there
was an increase in the number of total aphids trapped
(Figure 1). The population fluctuation of the two most
frequent species, U. ambrosiae and A. spiraecola, re-
sulted in two peaks for U. amborosiae (December 2005
and June 2006, with 1,222 and 1,622 specimens, respec-
tively) and one peak for A. spiraecola (June 2006 with
574 pecimens). Both species showed an inverse relation-
ship between population peak and rainfall (Figure 2).

4. Discussion

This study showed that B. persicae is the only
aphid species colonizing P. persica in Araucdria, PR.
This species was reported as a pest of the crop by
Blackman and Eastop (1984), as well as by Souza-Silva
and Ilharco (1995) who also cited the occurrence of
B. helichrysi in Brazilian peach orchards. However, the
aphid Brachycaudus schwartzi (Borner, 1931) was not
observed colonizing peach in Araucdria, diverging from
the results of other authors who found this species in
other Brazilian locations: Jacui, MG (Auad, 1996), Sao
Paulo, SP (Mansur, 1971) and Curitiba, PR (Bartoszeck,
1976).

Regarding the faunal analysis, similar results were
found by Lazzari and Lazzarotto (2005), who colleted
in Serra do Mar 8,134 specimens and identified 87 spe-
cies of aphids, using Mdericke traps. The diversity and
abundance of aphids trapped may be explained by trap
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Table 2. Frequencies of aphid species collected with Mdericke traps in peach orchards conducted by the production sys-
tem Good Agricultural Practices (GAP) and system Conventional Production (CP). Araucdria, PR. July 2005 to September

2006.
Species Orchards Total %0
GAP1 GAP2 GAP3 CP1 CP2 CP3
Aphis amaranthi Holman 0 0 0 2 0 0 2 0.02
Aphis forbesi Weed 0 0 0 0 0 1 0.01
Aphis gossypii Glover' 0 0 16 0 0 0 16 0.12
Aphis nerii Boyer de Fonscolombe 1 0 0 0 0 4 5 0.04
Aphis solanella Theobald' 0 1 0 0 0 7 8 0.06
Aphis spiraecola Patch! 460 850 233 438 233 320 2534 1941
Aulacorthum solani (Kaltenbach)! 50 25 3 26 19 32 155 1.19
Brachycaudus helichrysi (Kaltenbach) 0 17 3 0 2 0 22 0.17
Brevicoryne brassicae (Linnaeus) 168 1087 58 1148 110 101 2672 2047
Capitophorus elaeagani (del Guercio) 0 0 3 0 0 0 3 0.02
Cinara atlantica (Wilson) 2 5 4 3 0 0 14 0.11
Dysaphis cynarae (Theobald) 0 0 0 1 0 1 2 0.02
Dysaphis emicis (Mimeur) 0 0 0 9 9 0 18 0.14
Eulachnus thunbergii Wilson 0 1 0 0 0 0 1 0.01
Geopemphigus floccosus (Moreira) 0 15 0 0 0 0 15 0.11
Greenidea psidii van der Goot 0 1 0 0 0 0 0.01
Hyperomyzus lactucae (Linneaus) 0 0 0 2 0 3 5 0.04
Lipaphis erysimi (Kaltenbach) 0 0 0 5 0 0 5 0.04
Macrosiphum euphorbiae (Thomas)' 0 7 14 2 10 0 33 0.25
Macrosiphum rosae (Linnaeus) 2 177 21 54 0 0 254 1.95
Microparsus (Picturaphis) brasiliensis (Moreira) 0 1 0 0 0 0 1 0.01
Myzus ornatus Laing' 0 0 0 13 1 0 14 0.11
Myzus persicae (Sulzer)! 114 112 67 524 10 2 834 6.39
Neophyllaphis (Chileaphis) podocarpini Carrillo 0 0 12 1 0 2 15 0.11
Rhopalosiphum maidis (Fitch) 11 5 0 24 0 3 43 0.33
Rhopalosiphum padi (Linnaeus) 0 0 0 42 4 0 46 0.35
Tetraneura nigriabdominalis (Sasaki) 3 16 12 3 2 13 49 0.38
Toxoptera aurantii (Boyer de Fonscolombe)! 3 43 28 20 3 13 110 0.84
Toxoptera citricida (Kirkaldy) 80 235 149 626 233 38 1361 1042
Tuberculatus (Nippocallis) kuricola Matsumura 9 0 0 0 0 0 9 0.07
Uroleucon ambrosiae (Thomas) 834 1026 445 1414 501 447 4667 35.75
Uroleucon sonchi (Linnaeus) 0 0 65 31 10 0 106 0.81
n.i. 1 (Aphidini)? 0 1 0 0 0 0 1 0.01
n.i. 2 (Macrosiphini)? 0 14 8 3 2 7 34 0.26
Total 1737 3639 1141 4391 1149 994 13056 100.00

Polyphagous species according to Blackman and Eastop (1984); and 2Species identified to the level of tribe.

attraction characteristics, because the yellow colour at-
tracts not only aphids, that are colonizing nearby plants,
but also those in migration. That is, not all aphids caught
by traps land on plants and establish colonies. This was
characterized in the results of the present study, where by
visual sampling only B. persicae was captured, demon-
strating the importance of this method for the collection
of aphid species that effectively colonize P. persica.

The occurrence of A. spiraecola and U. ambrosiae
in larger quantities in the present study may be related to
the higher diversity of Asteraceae family plants in the or-
chards, as these aphid species colonize preferably plants
from that family (Blackman and Eastop, 1984; Souza-
Silva and Ilharco, 1995). A. spiraecola was a common
species in the six orchards studied, probably because it
is polyphagous and is highly attracted to the yellow traps
(Webb et al., 1994). Although the majority of the spe-
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Table 3. Faunal indices of aphids sampled by visual observations and traps Mdericke traps in peach orchards, conducted by

the production system Good Agricultural Practices (GAP) and system Conventional Production (CP), with their occurrence

and dominance status, according to the classification of Palma'. Araucéria, PR. July 2005 to September 2006.

Species Orchards/Status
GAP1 GAP2 GAP3 CP1 CP2 CP3

C' DS CD*S C DS C DS C DS C DS
Aphis amaranthi - - - - - - - - - X a r - - = = - -
Aphis forbesi - - - - - - - - - - - - - - - X ar
Aphis gossypii - - - - - X a r - - - - - - - -
Aphis nerii X a r - - - - - - - - - - - - X ar
Aphis solanella - - - X a r - - - - - - - - - X a r
Aphis spiraecola d ¢ z d ¢ d ¢ z d ¢ d ¢ z d ¢
Aulacorthum solani X i x a r a 1y i a r x s i
Brachycaudus helichrysi - - - X a r X a r - - - a r - - -
Brachycaudus persicae X s 1 X a r - e
Brevicoryne brassicae d i z d c¢c y d i1 z d ¢ y d i x d i
Capitophorus elaeagani - - - - - - X a r - - - - - - - -
Cinara atlantica X a r X a r X a r a r - - - - - -
Dysaphis cynarae R - - a r - - - X a r
Dysaphis emicis S - - a r x a r - - -
Eulachnus thunbergii - - - a r - e
Geopemphigus floccosus - - - a r - e
Greenidea psidii - - - a r - e
Hyperomyzus lactucae - - - - - - - - - X a r - - - X ar
Lipaphis erysimi S - - X a r - - - - - -
Macrosiphum euphorbiae - - - X a r1 r x a r X a r - - -
Macrosiphum rosae X a r y s i r x a r - - - - - -
Microparsus brasiliensis - - - X a r - S
Myzus ornatus - - - - - - - - - X a r X ro - - -
Myzus persicae y d i x s i y d 1 z d ¢ r a r
Neophyllaphis podocarpini - - - - - - X r x a r - - - a r
Rhopalosiphum maidis X a r x a r - - -y a i - - - X a r
Rhopalosiphum padi - - - - - - - - X a r Xx a r - - -
Tetraneura nigriabdominalis X a r a r X a r X a r X a r X a r
Toxoptera aurantii X a r X a r X a r X a r X a r X a r
Toxoptera citricida y s i d ¢y d i z d ¢ y d i y s i
Tuberculatus kuricola X a r - - - - e
Uroleucon ambrosiae z d ¢ z d ¢ z d ¢ z d ¢ y d i1 z d ¢
Uroleucon sonchi - - - - - - x d 1 x r x a r - - -
n.i 1 (Aphidini)* - - - R
n.i 2 (Macrosiphini)* - - - X a r X a r X a r X a r X a r

'Occurrence indices: x) accidental; y) accessory; and z) constant; Dominance indices: a) accidental; s) accessory; and
d) dominant; *Status: r) rare; i) intermediary; ¢) common; and *Species identified to the level of tribe.

cies collected were classified as rare, M. persicae and
T. citricida were given the status of common or interme-
diate species in some of the orchards studied in Araucdria.
Although the species Myzus persicae has been cited as
a peach pest (Castillo, 1993; Salles, 1998), it was not
found colonizing plants. Another species, T citricida,

Braz. J. Biol., 69(3): 943-949, 2009

found in large numbers in the traps, has an occurrence
associated with the phenological stage of leafy flowering
of Citrus species (Cassino and Rodrigues, 2005), where
it is not considered a peach pest.

The seasonal variation of the total number of aphids
collected by means of Mdericke traps and species clas-
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[ Temperature (°C) [ Precipitation (mm) —=— Total aphids

Figure 1. Population fluctuation mean of total aphids collected with Mdericke traps in peach orchards. Araucdria, PR. July

2005 to September 2006.

Number of aphids
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- 70

Precipitation (temperature)
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[ Temperature (°C) B Precipitation (mm) --®-- U. ambrosiae —0— A. spiraecola

Figure 2. Population fluctuation mean of Aphis spiraecola and Uroleucon ambrosiae collected with Moericke traps in peach

orchards. Araucdria, PR. July 2005 to September 2006.

sified as common was inversely correlated with rainfall.
These results corroborate those of other studies in the
literature, in which it was concluded that prolonged pe-
riods of rain or sudden rains are unfavorable to aphids.
This is because they are in unprotected places, usually
on the abaxial side of the leaves, and can be washed
of the plants (Imenes and Bergamann, 1984; Carvalho
et al., 2002), whereas drier periods promote aphid popu-
lation growth (Oliveira, 1971; Lamborot and Guerrero,
1979).
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