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ABSTRACT

The tomato plant has narrow genetic base due to intensive breeding and domestication of wild varieties. On the
other hand, accessions are a potential source of germplasm against insect pests for tomato crop. The aim of this study was to
evaluate the injury caused by Tuta absoluta (Meyrick) (Lepidoptera: Gelechiidae) in the leaves and plant of Lycopersicon
esculentum var. cerasiforme. The phenotypic and qualitative variability among 15 accessions, injury in leaves and plant after
20 days were evaluated. The injury in leaves and plant were carried out by the scale notes. In general, the accession
CCAUFES 40 was the most resistant to T. absoluta, what indicate that one have potential as a source of germplasm for plants
breeding of tomato against T. absoluta.
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RESUMO

O tomateiro possui estreita base genética, devido ao intensivo melhoramento e domesticagdo de espécies
selvagens. Por outro lado, acessos séo fontes potenciais de germoplasma contra insetos-praga dessa cultura. O objetivo
deste estudo foi avaliar os danos causados por Tuta absoluta (Meyrick) (Lepidoptera: Gelechiidae) em folhas e nas plantas de
Lycopersicon esculentum var. cerasiforme. A variabilidade fenotipica e qualitativa entre 15 acessos, os danos nas folhas e
plantas apds 20 dias foram avaliados. O dano nas folhas e plantas foi avaliado por escala de notas. De maneira geral, o
acesso CCAUFES 40 foi a mais resistente a T. absoluta, o que indica que o mesmo possui potencial como fonte de
germoplasma para o melhoramento de plantas de tomate contra T. absoluta.
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INTRODUCTION

Tuta absoluta (Meyrick) (Lepidoptera:
Gelechiidae) is the major pest of tomato plant in
Brazil and other countries such as Argentina,
Uruguay, Bolivia, Chile, Peru, Ecuador, Colombia
and Venezuela (Maluf et al.,, 1997). This insect
induces injury buds, terminal buds, flowers,
branches insertion, fruits and specially the leaves of
tomato (Souza & Reis, 1992).

Insecticides are used to reduce the injury
caused by this insect, which can cause development
of resistant pest populations (Franga, 1993; Siqueira
et al., 2000; Lietti et al., 2005). On the other hand,
factors of resistance in Lycopersicon spp. may be
an alternative to control by plant breeding (Hartman
& St. Clair, 1998; Labory et al., 1999).

The tomato germplasm was severely
reduced since its domestication. The one has
narrow genetic base, with risks to its adaptation to
climate change, diseases and more severe pest
biotypes in this yield. This indicates that plant
breeding is the most feasible method to maintain
high yield and ensure the population food security
(Tanksley & Mccouch, 1997). Thus, genetic
resources in wild germplasm, cultivars and old
varieties are important sources of diversity to
modern cultivars (Saavedra et al., 2001), which can
be an important against insect pests (Freitas et al.,
2002; Alba et al., 2009). Nevertheless, this potential
is not so much exploited in Lycopersicon
esculentum var. cerasiforme (Sanchez-Pefia, 2006).

Host plant resistance may be due to
antixenosis, mechanism employed to deter or
prevent herbivore insect colonization; antibiosis,
plants induce a deleterious effects on survival and
development of insect, and tolerance, the plant
capacity of keeping its production under attack for
herbivore insect (Painter, 1951; Lara, 1991).

The aim of this study was to evaluate the
resistance of L. esculentum var. cerasiforme by the
injury caused by T. absoluta in the leaves and
plants.

MATERIAL AND METHODS

The experiment was conducted in two
stages. Firstly, it was evaluated the genetic diversity
among the accessions and subsequently, its
resistance to T. absoluta. Both stages were
conducted in a greenhouse at the Centro de
Ciéncias Agrarias da Universidade Federal do
Espirito Santo (CCA-UFES) in the municipality of
Alegre - ES, Brazil (20°45' S and 41° 29' W), at 270
m. The average temperature during the study was
26 3 °C and relative humidity of 75 £ 10%.

Fifteen L. esculentum var. cerasiforme
accessions were used from collections of genetic
material of the Departamento de Produgdo Vegetal
the CCA-UFES. The experiment was carried out in a
randomized block design. Thirty days after sowing,
the seedlings were transplanted to pots of 12 dm~,
filed in the proportion of 2:1:1 of soil, sand and
cattle manure, respectively.

The accessions were characterized
according standards descriptors by the International
Plant Genetic Resources Institute (IPGRI, 1996).
The descriptors used were: pedicel length (PEL, in
mm), pedicel length to the knee (PLK, in mm), fruit
mean weight (FMW, in g), fruit mean length (FML, in
cm), fruit mean diameter (FMD, in cm), pedicel scar
diameter (PSD, in mm), mesocarp thickness (MET,
in mm), soluble solids content (SSC, in °Brix), pH,
growth speed (GRS in cm / day), number of flowers
per inflorescence (NFI), internode length (INL, in
cm), days to fruit ripening (DFR) leaves below the
first inflorescence (LBI) and days to flowering (DAF).

Leaves from the mid portion of each
tomato plant were selected to evaluate the
resistance of L. esculentum var. cerasiforme
accessions to T. absoluta. Five first instar T.
absoluta caterpillars were uniformly distributed on
the abaxial surface of leaflets. The insects used
were from the mass rearing in the laboratory
(Giustolin et al., 2002). The treatments were
obtained by variables: leaves injured (LED), and
injured on plant (DPL). The LED was evaluated
twenty days after the initial infestation considering
only the marked Ileaves, where there was
distribution of T. absoluta caterpillars. The plant
general state was evaluated for DPL variable twenty
days after the initial infestation.

Assessments of injury in leaf and plant
were carried out by the scale notes, where 0 and 5
are to the absence and maximum injury,
respectively. Leaves injury were attributed note 0 =
no lesion, 1 = few and small lesions, 2 = medium-
sized lesions, few, often located in the edges of the
leaflets, 3 = medium and large lesions, numerous
and coalescent, deformed edges of the leaflets, 4 =
large coalescing lesions, deformed leaves
completely, 5 = lesions throughout the leaflet. To
quantify the injury in plant (DPL) was used the notes
0 = 0% of injury in the plant, 1 = small lesions, not
coalescing, 0.1 to 5% injury, 2 = small lesions, not
coalescing, 5.1 to 20% injury, 3 = medium and large
lesions, from 20.1 to 50% of injury, 4 = numerous
lesions, large and coalescent, from 50.1 to 80% of
injury, 5 = plant completely deformed, more than
80.1 % of injury (Labory et al., 1999; Pereira et al.,
2008).

Analysis of variances to variability among
accessions was performed. The Tukey test at 5%
probability was used to identify the resistance to T.
absoluta. The estimates of simple correlations
between variables LED and DPL were also
obtained. The statistical analysis was performed by
the Genes program (Cruz, 2001).

RESULTS AND DISCUSSION

The L. esculenfum var. cerasiforme
accessions shown significant genetic variability due
to high phenotypic diversity among them (Table 1).
The phenotypic characteristics can indicate the
agronomic potential among accessions, although a
more complete analysis with molecular markers is
ideal for indicating the probable genetic divergence
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(Goncalves et al., 2008). The diversity of accessions
may display inappropriate morphophysiological
characteristics to adults of T. absoluta and/or restrict
the larvae feeding. Some genotypes of tomato plant
also have potential to cause adverse effects on the

larvae biology of insect pest (Suinaga et al., 2004;
Bertan et al., 2007; Bento et al., 2007). Such
features can be used in plant breeding programs
aimed at resistance to pests.

TABLE 1 — Sumary of analysis of variance for 15 cherry tomato accessions, considering the variables: pedicel
length (PEL, in mm), pedicel length to the knee (PLK, in mm), fruit mean weight (FMW, in g), fruit
mean length (FML, in cm), fruit mean diameter (FMD, in cm), pedicel scar diameter (PSD, in mm),
mesocarp thickness (MET, in mm), soluble solids content (SSC, in °Brix), pH, growth speed (GRS,
in cm / day), number of flowers per inflorescence (NFI), internode length (INL, in cm), days to fruit
ripening (DFR) leaves below the first inflorescence (LBI) and days to flowering (DAF).

Variable Q.M. Mean C.V. (%) Descr. Q.M. Mean C.V. (%)
PEL 17.84** 16.25 13.81 pH 0.074* 4.30 3.78
PLK 5.00** 8.44 17.91 GRS 0.16** 2.31 7.40
FMW 293.28* 14.96 20.52 NFI 109.37** 11.38 44.65
FML 2.34* 3.10 19.37 INL 1.82* 5.32 14.22
FMD 1.48* 273 8.77 DFR 106.21** 105.02 4.87
PSD 6.00** 3.63 17.42 LBI 4.43* 10.33 11.19
MET 4.22% 3.36 12.78 DAF 21.02** 54.64 4.04
SSC 4.62* 3.32 21.37

** Significant by F test at 1% probability, ns not significant

Tuta absoluta caused less injury in leaves
of accessions CCAUFES 50, 79 and 40 than on
CCAUFES 78. On other hand, the CCAUFES 79 e
50 accessions were similar to CCAUFES 78, 16 and
71 after 20 days with more injury in plant. This may

suggests that these accessions have lower potential
for photosynthetic compensation even with lower
initial injury in leaves due to T. absoluta larvae injury
(Table 2).

TABLE 2 - Leaves injured (LED), and injured in plant (DPL), caused by Tuta absoluta larvae (Meyrick)
(Lepidoptera: Gelechiidae) on Lycopersicon esculentum var. cerasiforme accessions.

Accessions LED' Accessions DPL'
CCAUFES 78 3.66 a CCAUFES 78 3.66 a
CCAUFES 16 3.08 ab CCAUFES 71 3.66 a
CCAUFES 71 3.08 ab CCAUFES 16 3.66 a
CCAUFES 11 2.75 ab CCAUFES 11 3.33ab
CCAUFES 81 2.58 ab CCAUFES 81 3.00 ab
CCAUFES 77 2.50 ab CCAUFES 77 3.00 ab
CCAUFES 64 2.50 ab CCAUFES 51 3.00 ab
CCAUFES 51 2.50 ab CCAUFES 05 3.00 ab
CCAUFES 25 2.25 ab CCAUFES 64 2.66 ab
CCAUFES 05 2.16 ab CCAUFES 50 2.66 ab
CCAUFES 82 2.08 ab CCAUFES 82 2.00 ab
CCAUFES 80 2.00 ab CCAUFES 25 2.00 ab
CCAUFES 50 1.83b CCAUFES 79 1.66 ab
CCAUFES 79 1.75b CCAUFES 80 1.33 ab
CCAUFES 40 1.33b CCAUFES 40 1.00b

Means followed by the same letter in a column do not differ significantly by the Tukey test (5%).

' Scale notes from 0 (no injury) to 5 (maximum injury)
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The CCAUFES 80, CAUFES 82,
CCAUFES 05, CCAUFES 25, CCAUFES 51,
CCAUFES 64, CCAUFES 77, CCAUFES 81,
CCAUFES 11, CCAUFES 71 and CCAUFES 16
accessions showed intermediate resistance in injury
in leaves of L. esculentum var. -cerasiforme
compared to other ones, with similar results to the
less or more resistant accessions. The accession
CCAUFES 40 showed minor injury to the plant
compared to CCAUFES 78, CCAUFES 71 and
CCAUFES 16. Differences against T. absoluta can
be associated to acylsugars levels among tomato
plants (Azevedo et al., 2003; Resende et al., 2006;
Pereira et al., 2008), what suggest that CCAUFES

40 can be source of resistance against T. absoluta
in plant breeding programs aim to control T.
absoluta.

CONCLUSIONS

The accession CCAUFES 40 had minor
injury to leaves and plant. Accession CCAUFES 78
was less resistant to attack by T. absoluta. Thus,
genetic diversity among the L. esculentum var.
cerasiforme accessions shows resistance to T.
absoluta what demonstrate that the ones have
potential as source of germplasm for plants
breeding program.
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