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ABSTRACT
Olive production (Olea europaea L.) is a recent activity in Brazil and studies on the adaptability of olive

trees varieties in the States are required. One of the problems that can hamper the development of olive

trees is the incidence of pests, such as scale insects (Hemiptera, Coccomorpha). In this study, the associated

scale insect species were found in ten varieties in an olive grove located at the Research Center of the
Serra do Sudeste Region (30°33°15”S, 52°23°45”W) in Brazil. The surveys were carried out twice in each
season (2013-2014). Six species of armored scale insect (Diaspididae) and two soft scales (Coccidac)
were determined. Saissetia oleae (Coccidae) with 88.15% and Aspidiotus nerii (Diaspididae) with 5.85%
occurred in all varieties of olive trees. The varieties Arbequina, Frantoio and Cipressino were with greater

richness of scale insects, the highest values of diversity occurred in Frantoio, Arbequina and Picual; in

Alfafara, Arbosana and Coratina there was a high dominance of one species (S. oleae).
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INTRODUCTION

Commercial crops of olive trees (Olea europaea L.,
Oleaceae) are being developed in the State of Rio
Grande do Sul, Southern Brazil.

One recent problem with olive production
in this region is the presence of scale insects
(Hemiptera, Coccomorpha) (Coutinho et al. 2009,
Wolff 2014, Ricalde et al. 2015).

Scale insects suck the sap of host plants and
can negatively affect olive trees and reduce the
yields of olive fruit and oil (Coutinho 2011, Santa-
Cecilia et al. 2014).
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There are 19 species of scale insects on O.
europaea, in Brazil (Claps et al. 1999, 2001, Prado
etal. 2012, Wolff 2014, Ricalde et al. 2015, Garcia-
Morales et al. 2016).

This study surveyed the scale insects species
associated in ten olive varieties.

MATERIALS AND METHODS

The study was conducted in the municipality of
Encruzilhada do Sul, in the Research Center of the
Serra do Sudeste Region (30°33°15” S, 52°23°45”
W), Department of Diagnosis and Agricultural
Research — DDPA/SEAPI, Brazil.

The varieties of olive trees (Olea europaea L.,
Oleaceae) studied were: Alfafara (AL), Arbequina
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(AR), Arbosana (AB), Cipressino (CI), Coratina
(CA), Frantoio (FR), Koroneike (KO), Leccino
(LE), Manzanilla (MA) and Picual (PI).

The surveys were carried out twice in each
season (spring, summer, fall and winter), from
April 2013 to February 2014.

For each sample, two branches (upper and
lower canopy), each with 20-30 cm long and
with at least 20 leaves infested with scale insects,
from each of three randomly selected trees, were
examined for the presence and number of scale
insects.

Scale insects were separated from the substrate,
under a stereomicroscope, and quantified by living
individuals, with parasite or with perforations in
the body after the emergence of the parasitoid.

Microslides were mounted with adult females
of scale insects according to the modified technique
(Wolff et al. 2014). The scale insects were identified
on an optical microscope and incorporated to the
Coccoidea collection of Entomological Museum
Ramiro Gomes Costa (MRGC) of Plant Production
Research Center, Department of Diagnosis and
Agricultural Research — DDPA/SEAPI, Porto
Alegre, Brasil (Wolff 2014).

The percentage of parasitism associated to
scale insects was evaluated without identifying
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species of parasitoids and without distinguishing
between immature and adult stages of scale insects.

The diversity of scales was evaluated by the
Shannon-Wiener index (H’) and the diversity (or
complementary) Simpson (1-D) (Krebs 1998).
PAST program (Hammer et al. 2001) was used for

these calculations.
RESULTS AND DISCUSSION

The scale insects Saissetia coffeae (Walker) and
Saissetia oleae (Olivier) (Coccidae); Acutaspis
paulista (Hempel), Aonidiella aurantii (Maskell),
Aspidiotus nerii Bouché, Hemiberlesia cyanophylli
(Signoret), Hemiberlesia lataniae (Signoret), and
Pinnaspis strachani (Cooley) (Diaspididae) were
determined.

The most common scale insect was S. oleae
(88.15%), occurred throughout the year, found in
all varieties of olive trees and the highest percentage
was in Alfafara (98.25%); the second scale insect
was A. nerii (5.85%), which also occurred in all the
varieties; S. coffeae (4.51%) occurred only in five
varieties, the highest percentage was in Arbequina
(13.42%); while the other scale insects occurred in a

small percentage (< 1%) in the olive grove (Table I).

TABLE I
Number of individuals (N) and relative frequency (%) (fr) of scale insect species found in ten varieties of olive trees (Olea
europaea L.) Encruzilhada do Sul, RS, from April 2013 to February 2014. (AL — Alfafara; AR — Arbequina; AB — Arbosana;
CI - Cipressino; CA — Coratina; FR — Frantoio; KO — Koroneike; LE — Leccino; MA — Manzanilla; PI — Picual).

Species S. oleae S. coffeae A. nerii A. paulista au:L .. H'z i L H’. RE ,
Varieties N fr N fr N fr N fr N fr N fr N fr N fr
AL 2529 98.25 0 0 16 062 27 1.05 0 0 2 008 0 0 0 0
AR 1691 75.63 300 13.42 217 970 23 1.03 4 018 ¢ 0 0 0 1 004
AB 513 96.61 0 0 17 3.20 L 019 0 0 0 0 0 0 0 0
Cl 862 89.05 15 1.55 17 176 41 424 2 021 31 320 0 0 0 0
CA 348 9587 0 0 12 331 0 0 308 9 0 0 0 0 0
FR 230 6479 82 23.10 36 1014 2 056 4 113 1 028 0 0 0 0
KO 1532 93.41 0 0 98 5.98 I 006 7 043 0 0 2 0.12 0 0
LE 989 8691 27 237 102 89 20 176 0 0 0 0 0 0 0 0
MA 868 8995 0 0 92 953 0 0 2 021 0 0 2 021 1 0.10
PI 2398 85.73 188 6.72 187 6.69 0 0 0 0 6 021 0 0 18 0.64
Total 11960 88.15 612 451 794 585 115 0.84 22 030 40 037 4 002 20 0.14
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These species occurs in all the major regions This species is cosmopolitan and highly
of olive cultivation in the world (Garcia-Morales  polyphagous, found in a variety of host plants, and
etal. 2016). in olive it is present in several European countries

Population surveys of scale insects conducted =~ where cultivation is traditional and in Latin America
in “Arbequina” in the municipality of Maria da  in Argentina, Brazil and Chile (Claps et al. 2001;
Fé, Southern Minas Gerais/BR, indicated a greater ~ Garcia-Morales et al. 2016).
population of S. oleae in the summer (Prado et al. The armored scale insects A. aurantii,
2012). H. cyanophylli, H. lataniae and P. strachani

The population dynamics of S. oleae and its (Diaspididae) occurred in a small percentage in
parasitism was evaluated in “Arbequina”, in olival  the olive grove (Table I). There species, according
situated in the municipality of Cagapava do Sul Wolff (2014), were new records on olive tree in
(30°30'43" S, 53°29"27" W), Rio Grande do Sul/  Brazil.

BR, collected from April 2012 to March 2013. The The varieties Arbequina, Frantoio and
greater abundance was in the spring and summer, Cipressino were with greater richness of scale
the temperature was the factor that interfered in this insects; the highest values of diversity occurred
dynamic and the parasitism rate was 3.40% (Souza in Frantoio, Arbequina and Picual; in Alfafara,

etal. 2015). Arbosana and Coratina there was a high dominance
Aspidiotus nerii occurred throughout the year, of one species (S. oleae) (Table II).
in all varieties studied, and the highest percentage Parasitoids were found in five scale insect
was in Frantoio (10.14%) (Table I). species, but the percentage of parasitism was higher
TABLE 11

Number of scales (N), richness (S), Shannon-Wiener index (H’) and diversity Simpson (1-D) in ten varieties of olive
trees (Olea europaea L.), 2013-2014, Encruzilhada do Sul, RS. (AL — Alfafara; AR — Arbequina; AB — Arbosana; CI —
Cipressino; CA — Coratina; FR — Frantoio; KO — Koroneike; LE — Leccino; MA — Manzanilla; PI — Picual).

Species/

AL AR AB CI CA FR KO LE MA PI
Index
N 2574 2236 531 968 363 355 1640 1138 965 2797
S 4 6 3 6 3 6 5 4 5 5
H 0.1023 0.769 0.1553 0.4957 0.1928 0.948 0.268 0.4979  0.3521  0.5399
1-D 0.03451  0.4005 0.06562  0.2036  0.07978  0.5164  0.1238  0.2358  0.1818  0.2559
TABLE III

Number of total individuals (N), number of individuals with parasitoid (P), percentage of parasitism of scale insect species
found in the area of olive trees (Olea europaea L.) Encruzilhada do Sul, RS, from April 2013 to February 2014.

Species N P Parasitism (%)
Saissetia oleae 11960 74 0.62
Saissetia coffee 612 2 0.32
Aspidiotus nerii 794 253 31.86
Acutaspis paulista 115 31 26.95
Aonidiella aurantii 22 0 0.00
Hemiberlesia cyanophylli 40 0 0.00
Hemiberlesia lataniae 4 0 0.00
Pinnaspis strachani 20 1 5.00

An Acad Bras Cienc (2018) 90 (4)



3638 VERAR.S. WOLFF et al.

than 1% only on 4. nerii (31.86%), A. paulista
(26.95%) and P. strachani (5%) (Table I1I).
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