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ABSTRACT

Larvae of the genuSpodopterapp. are highly polyphagous and can cause economical losses in several agricultural
crops. Given their growing importance in the tomato crop, especially for indtisryvork aimed to evaluate the
feeding non-preference by larvaeSgfodoptera frgipeida(J. E. Smith, 1797) arfBpodoptera eridanié€Cramey 1782)
on tomato genotypes and classify them by the levels of resistance. The commercial cultivar Santa Clara was set as the
susceptible standard and line P1 134417 as the resistant standard to evaluate the lines P1 134418, PI1 126931, LA 462 and
LA 716. Feeding non-preference tests were performed under non-choice and free-choice conditions to evaluate the
genotype attractiveness to larvae at predetermined times after their release, as well as the leaf area consumed. Overall,
the genotypes LA 716 and Pl 126931 were the least attracteftagiperdawhereas Santa Clara was the most
attractive and consumed. F8r eridania the genotypes Pl 126931, LA 462, LA 716 and Pl 134418 were the least
preferred for feeding, and Santa Clara and Pl 134417 were the most attractive and consumed. The genotypes LA 716 and
P1126931 are moderately resistantdrugiperdeandS. eridania Pl 134418 and LA 462 are moderately resistant to
S. eridania P1 134417 is susceptible & frugiperdaandS. eridaniaand Santa Clara is highly susceptible to t&th
frugiperdaandsS. eridania
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RESUMO

N&o preferéncia para alimentacdo em genoétipos de tomateiro pSpodopterafrugiperdae
Spodoptera eridania

Lagartas do génerBpodopterasspp. sao altamente polifagas, podendo causar danos econdémicos em diversas
culturas agricolas. Em vista de sua emergente importancia na cultura do tomate, principalmente o destinado a inddstria,
este trabalho teve por objetivo avaliar a nao preferéncia, para alimentacao, de la§aadspiera frugiperdél. E.

Smith, 1797k Spodoptera eridaniéCramey 1782) por gendétipos de tomateiro, e classifica-los quanto aos graus de
resisténcia. Como padrao susceptivel, utilizou-se o cultivar comercial Santa Clara e, como resistente, a linhagem PI
134417 sendo avaliadas, ainda, as linhagens Pl 134418, P1 126931, LA 462 e LA 716. Realizaram-se testes de ndo
preferéncia, para alimentacdo, com e sem chance de escolha, avaliando-se a atratividade dos gendétipos de tomateirc
para as lagartas, em tempos pré-estabelecidos apés sua liberacdo, além da massa foliar consumida. Em geral, o¢
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genotipos LA 716 e Pl 126931 foram os menos atrativos @raegiperdaenquanto Santa Clara foi o mais atrativo

e consumido. Quantdsa eridaniaos genotipos Pl 126931, LA 462, LA 716 e Pl 134418 foram os menos preferidos, para

a alimentacéao, pelas lagartas, e Santa Clara e Pl 134417 foram os mais atrativos e consumidos. Os genotipos LA e Pl
126931 sdo moderadamente resistentes, do tipo ndo preferéncia para alimentac8ofrpgiperdaeS. eridania Pl

134418 e LA 462 sdo moderadamente resisterBes@dania Pl 134417 é susceptiveBafrugiperdae S. eridania

Santa Clara é altamente susceptiv@l fugiperdae S. eridania

Palavras-chaveresisténcia de plantas a insetos, lagarta-mildgarta-das-vagensycopersicorspp.

INTRODUCTION adverse factors (Schmidt, 2002). There are several reports
of pest resistance to insecticides, which is also observed

Species of the genuSpodopteraGuenée are . . : i
f tergDiez-R to, 2001
worldwide distributed and most described species ak%r species oBpodopterdDiez-Rodriguez & Omoto, 2001;

. rillo & Notz, 2001).
major pests of several crops (Pogue, 2002). Larvae oip ) . . .
Spodopteracause damage in different olant structures Thus, the host-plant resistance (HPR) is a tactical
pocop . ge in d b UCHIre2ontrol method within the precepts of integrated pest

which can occur with severity in maize (Cruz, 1995), cottorr,}] anagement (IPM), especially for reducing the population

(Santos et al., 2005), soybean (Capinera, 2005), peaﬁlétnsity of the insect pest below the economic damage
(Teixeira et al. 2001), wheat (Salvadori & Rumiatto, 1982? S -
vel, not causing imbalances within the agroecosystem,

sorghum (Costa et al., 2006), rice (Busato et al., 2005 . o )
. ot add ddit I ts to the farméar h
potato (Bertels, 1962), onion (Bavaresco et al., ZOOS%E accing aceiriona’ costs 1o e farmnsr having

rsistent effect during the phenological crop cycle and
tomato (Embrapa, 2006), sunflower (Soares et al., 201 . . 9 . b 9 b cy
also for being compatible with other control methods (Lara,
and others. 1991)
Among the species of this genuSpodoptera '

) i = Several species of the genugcopersiconexhibit
frugiperda (JE Smith, 1797) an@podoptera eridania resistance of the types antibiosis and nonpreference,

(Cramer 1782) (Lepidoptera: Noctuidae) are importanf,icp, are related mainly to the action of chemicals present
pests for several crops. Larvae of these species haVFn the leaf trichomes (Gianfagna et al., 1992; Ecole et al.,

polyphagous feeding habit (Luginbill, 1928; Soo H00 & gq9) |n tomato, four types of trichomes were identified,
Fraenkel, 1966) and in recent agricultural years, Iargﬁ%mely I IV VI and VII, in which exudates such as

infestations of these pests have been detected in soyb ?yncosidic flavonoids (rutin), nitrogen phenolic
(Santos et al., 2005), cotton (Fernandes et al. 2002; Sa @™pounds (chlorogenic acid), methyl ketones (2-
etal., 2005) and tomato (Czepak et al. May 2011), mainfyijecanone and 2-undecanone) and sesquiterpenes
because of the agricultural systems used for these CrOPSngiberene) are synthesized (Lin et al. 1987; Juvik et al.
in close areas or in succession, providing a continuoyggg) pesides, physical characteristics, such as cuticle
supply of food for the insects (Santos etal., 2009).  |5yer thickness, and chemical characteristics of the fruit,

In tomato, mainly intended for industrial processinggg well as growth habit, are factors that may also be
the damages caused by larvaeSoffrugiperdaandS.  jnyolved in resistance to insects (Leite et al. 2003).
eridania begin after transplanting the seedlings to the gstydies on feeding preference and biologySof
field and can extend throughout plant development.  fgiperdaands. eridanizhave been conducted in various

Larvae initially group and feed togethscraping the hosts, including maize (Boica Junior et al., 2001), peanut
leaf parenchyma and, along their development, af€ampos etal., 2010), soybeaelso, 2010; Souza, 2011
distributed throughout the plant, feeding on differenind cotton (Campos, 2008). Howewgith respect to the
structures (Czepak et al., 2011), especially leaves, affinato crop, studies are scarce in the literature, in spite of
piercing fruits (King & Saunders, 1984). For their greedenotypes resistant to attack of these two pests.
voracious behavior and difficult control, t&@odoptera Given the growing importance of the damage caused
larvae have been considered important pests, increasingmarvae ofSpodopteraspp. in tomato crops, especially
common in tomato crops, especially in regions of thgrops intended for industryas well as the lack of
Brazilian Cerrado (Czepak etal., 2011). information on resistant genotypes, this study aimed to

These insect pests have mainly been controlled witvaluate the feeding nonpreferenceoyrugiperdaand
synthetic insecticides, which indiscriminate use can lee8l. eridaniaon tomato genotypes and classify these
to the evolution of resistance in the field, among othefenotypes by their levels of resistance.
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MATERIAL AND METHODS characterist cannot be maintained when the insect is
]pnfined with only one plant or when the plant is

. C
The experiment was conducted at the Laboratory A itivated alone

Plant Resistance to Insects of the Collegagriculture In both tests, the attractiveness of tomato genotypes

andVeterinary _Smences- FQVAJNESR SP o were evaluated for the two speciesSgodopteran

The experimental conditions were maintained gbation to the leaflets at 1, 3, 5, 10, 15, 30, 60, 120, 360, 720
temperature of 25 + 1 °C, RH of 70 £ 10% and photophaggq 1440 minutes after their release, ending the assay after
of 12 h. this last assessment or when the consumption reached

Tomato plants of the commercial genotype Santa Clapproximately 75% of the total leaf area. The evaluation
ra (Lycopersicum esculentyriBuinaga et al., 2003) were of insect preference using non-preference tests, free and
used as the susceptible standard and the line PI 134%?1_0h0ice, is important since they can show main|y the
(L. hirsutumf. glabratun) (Bottega, 2010) as the resistanfyresence of allelochemicals (kairomones and allomones)
standard, both selected by the levels of resistanceitp |eaflets of different genotypes. When these
tomato leafminer Tuta absoluta (Lepidoptera: allelochemicals volatilize, they act in the chain of stimuli
Gelechiidae) (Meyrick, 1917). Besides these genotypésetween insect and plant, playing positive or negative
the lines P1 134418 ( hirsutumf. glabraturn), P1 126931 effect on the feeding behavior of the pest.

(L. pimpinellifoliur, LA 462 (L. peruvianuand LA 716 To obtain the mass consumed, the projection of leaves
(L. pennelli), all from the germplasm bank of theof each genotype was drawn in typing paper before being
Agronomic Institute of Campinas (IAC), were alsosupplied to larvaeAfter the test, what was left of the

evaluated. leaves, after consumption by larvae, was again drawn over

Plants were grown in 7-L pots (40 cm x 20 cm in diametetiie drawing of the whole leaves. Then, the part consumed
containing soil, sand and manure in the ratio of 2:1:1 inw#as cut up from the paper and weighed on an analytical
greenhouse. Irrigation was performed daily balance.

Larvae ofS. frugiperdaandsS. eridaniaused in the ~ The Kolmogorov-Smirnov test was applied to ascertain
experiments derived from field collections in corn andhat the data had a normal distribution and the Bartlett
soybean crops, respectiveind were maintained for six test to check whether there was homogeneity of variance.
generations (about six months) in a laboratory with artifBecause the data were not normally distributed, but
cial diet based on beans, wheat germ, soybean meal, ca§§ifposcedastic, they were transformed into (x +®2s)d
and yeast, as described by Greene et al . (1976). then subjected to analysis of variance (ANQMy the

The feeding non-preference test for the free-choide't€St: When significant, the means were compared by

condition was carried out using leaves from the middif1® Tukey test at 5% probability using the software
part of plants of the different tomato genotypes, withSSistat version 7.6 (Silva &zevedo, 2002).
approximately 60 days after emergence (between 40 and The hierarchical cluster _anaIyS|s (Sneath & Sokal,
60 cm, depending on the genotype). The leaves we]rg62) was also performed, using the methollartl (Ward

collected, washed with a solution of sodium hypochloritgr" 1963) arr]ld tTe Euclldelan. dlstan(;e asddlsswr:marlty
at 0.5%, and dried with paper towels. Leaflets, one of ealjFasure. The cluster analysis was based on the mean

genotype, were placed so as to be equidistant from eadcefﬁta of larva preference for the tomato genotypes, on the
other in Petri dishes (14 cm in diameter) lined with f”te?everal evaluated times, the patterns of leaf consumption

. . . ) and on the free-choice and non-choice tests, aiming to
paper moistened with distilled watéotaling six leaflets : . oo

s . classify the genotypes that showed the highest similarity
per plate. Then, a third inst&. frugiperdalarva or a . .

: L between groups and categorize them according to the
fourth instarS. eridanialarva was released at the center . . .
of the plate per tomato genotvpe. The experiment Wr%sstance levels of the type non-feeding preference, using

P . P g yp .p . e software Statistica versiorq{Statsoft, 2004).
arranged in a randomized blocks design, with ten

repetitions.
The non-choice test was conducted in Petri dishes '(%ESULTSAND DISCUSSION

cm in diameter) using only one tomato leaf (one genotype) Analysis of the data from the feeding non-preference
per plate, in which a third inst&:. frugiperddarva or a test, free-choice, fo8. frugiperda showed significant
fourth instarS. eridanidarva was released. For this testdifferences in the preference of third instar larvae for the
a completely randomized design was used with Idifferent tomato genotypes, at 1, 3, 5, 10, 15, 30, 60, 120
replications According to Lara (1991), it is essential toand 360 minutes after releasalfle 1). Generallyhe San-
carry out non-choice tests to confirm the resistance ofta Clara genotype was the most attractive for the larvae
genotype, since a plant can be less damaged in tthéring the evaluated times, while LA 716 and Pl 126931
presence of various genotypes. Howegveéhnis were less preferred [§. flugipeda (Table 1).
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Table 1.Mean number of third instar larvae $ipodoptera fiigipeida attracted at diérent times (minutes) and leaf mass consumed (LMC) of tomato genotypes, in free and non-choice

Temperature: 25 £ 1 °C; RH.: 70 £ 10%; photophase: 12 h. Jaboticab2018P

TIMES

GENOTYPES 1 3 5' 10 15' 30' 60' 120 360' 720’ 1440' LMC (mg)-?

FREE-CHOICE TEST
Pl 134417 0.80 ab 1.00 ab 1.00 ab 0.80 ab 0.80 ab 0.70 ab 0.80 ab0.20 a 0.70 ab 0.80a 0.60 a 4755 a
Santa Clara 1.50b 1.40b 1.40b 1.50b 1.30b 1.40b 1.60b 1.10b 1.10b 0.60a 0.40a 58.73 a
LA716 0.30a 0.20a 0.10a 0.10a 0.10a 0.10a 0.00a 0.30 ab 0.30 ab 0.60 a 0.90a 5261la
P1 134418 0.60 ab 0.80 ab 0.70 ab 0.80 ab 0.80 ab 0.60 ab 0.50a 0.30 ab 0.30 ab 0.20a 0.20a 11.26 a
LA 462 0.70 ab 0.80 ab 0.90 ab 0.80 ab 0.80 ab 0.90ab 0.70a 0.70 ab 0.20 ab 0.30a 0.50a 2745 a
P1 126931 0.40a 0.30a 0.40 ab 0.40a 0.20a 0.30a 0.20a 0.10a 0.00 a 0.50a 0.50a 58.76 a
F 2.80* 3.43* 3.40* 3.66** 4.17* 3.23* 7.55%* 3.81* 2.85*% 1.18% 1.13 1.58'
C.V.(%) 33.48 32.08 33.24 32.73 31.20 34.88 28.94 30.49 36.31 33.08 33.83 431

NON-CHOICE TEST
Pl 134417 0.33 ab 0.27 ab 0.33a 0.13a 0.33a 0.40a 0.33a 0.00 a 0.27 a 0.20a 0.47a13.83 ab
Santa Clara 0.66 b 0.47 ab 0.33a 0.40a 0.40a 0.53a 0.40a 0.67b 0.33a 0.40 a 0.53 a 27.79b
LA 716 0.07 a 0.07 a 0.07 a 0.13a 0.07a 0.13a 0.00 a 0.00a 0.20a 0.27 a 0.07 a5.94 ab
P1 134418 0.47 ab 0.53Db 0.40a 0.40a 0.40a 0.47 a 0.20a 0.33ab 0.33a 0.40 a 0.20a 6.63 ab
LA 462 0.27 ab 0.20 ab 0.13a 0.07 a 0.27 a 0.33a 0.33a 0.33ab 0.40 a 0.47 a 0.33a 1.97a
P1 126931 0.20 ab 0.13 ab 0.13a 0.27 a 0.20a 0.27 a 0.27a 0.27 ab 0.27 a 0.27 a 0.53a 9.31 ab
F 3.36** 2.81* 1.64% 1.81 1.28% 1.37s 1.64% 6.06** 0.33' 0.70' 2.59' 2.97*
C.V.(%) 26.21 26.10 26.13 26.00 27.21 27.67 26.58 24.03 28.19 28.13 26.79 1.94

Means followed by the same letter in the column are not significantigrelift by theTukey test at 5% probabilityData were transformed to (x +0'3)2LeafMass consumed (LMC) converted from

the typing paper

NS = non significant, * = significant at 5%, ** = significant at 1%.

t@ts.
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The leaf mass consumed by the larvae showed no Bottega (2010) studied the feeding preferencek of
significant differences between genotypes in the freabsolutafor tomato genotypes, including the ones used
choice test; howevgt was found that genotype P1 134418n this studyand reported that Pl 134417. firsutumf.
was numerically less consumed in relation to the othegtabratum) showed resistance of the non-preference type,
(Table 1). which was evidenced by the lower attractiveness and

In the non-choice test, there was a significaribwer leaf consumption by 12 day-old larvae in free and
difference in the preference for genotypes by the larva®n-choice tests, respectively
only at 1, 3 and 120 minutes after the release, so that SantaThe hierarchical cluster analysis based on data of
Clara and LA716 remained, respectivebs the most and feeding preference of third instar larvaesoffrugiperda
least attractive genotypes %o frugipeda (Table 2). at the different times and the leaf area consumed in the

The leaf mass consumed by the larvae differeitee and non-choice tests showed that there were
significantly between the genotypes in the non-choiadifferences between the tomato genotypes, separating
test (Table 2); the genotype Santa Clara stood out as beitigem into groups according to the degree of similarity
the most consumed, while LA 462 was the least consumégBigure 1). The first cluster was formed at the Euclidean
However the other genotypes did notfeif significantly  distance of 4.57, grouping the genotypes Pl 126931 and
from both (able 2). LA 716 and showing that they are more similar to each

Genotype LA 716, whose attractiveness was the lowesther, given the smaller Euclidean distance (Figuré\t).
among the genotypes, showed a slightly highehe distance of 4.77, genotype LA 462 grouped to Pl 134418,
consumption than LA 462 in the non-choice test, withowtnd at the distance of 5.73, Pl 134417 joined this group,
significant difference. These results possibly indicate tiferming a single clusteindicating the existence of similar
presence of characteristics of chemical and/atharacteristics between them (Figure 1). The commercial
morphological nature in their leaves that made thigenotype Santa Clara joined this group at the distance of
genotype less attractive and less consumed by larvae7a89 and, finallyall genotypes were grouped at 10.44 (Fi-
S. fugipeida (Table 2). gurel).

The results obtained in the feeding non-preference Using the phenon line, which represents the average
test, free-choice, for fourth instar larvaesoferidanigfor ~ similarity between pairs of genotypes and indicates the
the tomato genotypes, showed significant difference et¢ference point for their division into groups (Sneath &
15, 30, 60, 120, 360 and 720 minutes after releadBgP). Sokal, 1962), the Euclidean distance was set at 6.00, forming
At these times, the genotypes P1 134417 and Santa Clatage groups: Pl 126931 and LA 716 were isolated on the
in general, had the highest means for attracted larvdeft side of the dendrogram; LA 462, Pl 134418 and PI
while P1 134418, P1 126931, LA 462 and LA 716 were les§34417 remained in a single group on the right side; Santa
attractive (hble 2). Clara formed the third group, isolated from the other

The tomato genotypes differed significantly for leafjenotypes, in the central part (Figure 1). Thus, different
mass consumed. The genotypes Pl 134417 and Santa @Gdgels of resistance of the non-preference type can be
ra were the most consumed, whereas Pl 126931, LA 46&tablished for the tomato genotypes, according to the
and LA 716 were the least preferred by larva®. @fridania  preference and leaf consumption$yfrugiperddarvae:
(Table 2). P1 126931 and LA 716, moderately resistant; LA 432, PI

In the non-choice test, there was significant differenc&34418 and P1 134417, susceptible; and Santa Clara, highly
in relation to attractiveness among genotypesSby susceptible.
eridaniaat 15, 30, 60 and 720 minutes, and, in general, the With respect tcS. eridania the genotypes LA16
commercial genotype Santa Clara was the most attractiaed Pl 126931 were also more similar to each other
(Table 2)The other genotypes were equally less attractivgrouping at the distance of 4.00 (Figure 2). The second
to fourth instar larvae @. eridania(Table 2). cluster was formed at 4.21, grouping the genotypes PI

There was no significant difference in leafl34418 and LA 462, which were joined to the first group at
consumption between the genotypes€ 2). However 4.98 (Figure 2). Then, Pl 134417 joined to these four
LA 716 was numerically less consumed compared withenotypes at 6.37 and, finaly/single cluster was formed
the others (able 2). at 11.89 with the genotype Santa Clara (Figure 2).

It is noteworthy that the free and non-choice tests for The phenon line was drawn at the distance of 6.00,
S. eridaniaended at 720 minutes after the release of larvesgparating the tomato genotypes into three groups: LA
unlike the assay witB. frugiperdawhich ended at 1440 716, Pl 126931, Pl 134418, and LA 462 formed the first
minutes. This fact was expected, since the larva®. of group in the center of the dendrogram; Pl 134417 formed
eridaniawere in a more advanced developmental stadglke second group, on the right of the dendrogram; Santa
and hence their leaf consumption was greater Clara was isolated from the other genotypes in the third
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Table 2.Mean number of fourth instar larvae®odoptera eridaniattracted at diérent times (minutes) and leaf mass consumed (LMC) of tomato genotypes, in free and non-choice

Temperature: 25 £ 1 °C; RH.: 70 £ 10%; photophase: 12 h. Jaboticab2D18P

TIMES
GENOTYPES r 3 5 10 15 30 60’ 120° 360’ 720’ LMC (mg}*
FREE-CHOICE TEST
Pl 134417 0.80a 0.80a 0.60 a 0.90a 1.20b 1.30b 1.00b 0.70 a 0.50 a 1.00b 30.33¢c
Santa Clara 1.20a 1.20a 0.90a 1.30a 1.10b 1.10b 1.40b 1.30b 1.10b 1.00b  26.46 bc
LA716 0.70 a 0.20a 0.30a 0.70 a 0.00 a 0.30a 0.40a 0.50a 0.80ab 0.50 ab 8.98 ab
P1 134418 0.40a 0.30a 0.30a 0.50a 0.40 ab 0.50a 0.30a 0.20a 0.30a 0.30a 20.84 abc
LA 462 0.60 a 0.70 a 0.70 a 0.60 a 0.60 ab 0.20a 0.30a 0.50 a 0.40a 0.60 ab 34la
Pl 126931 0.80a 0.40a 0.50a 0.30a 0.30 ab 0.40a 0.40a 0.50 a 0.40a 0.30a 3.34a
F 0.88' 1.20'% 1.30'% 1.9 2.65* 4.19** 5.06** 3.92%* 9.67** 3.31* 7.53**
C.V.(%) 37.89 40.58 39.39 42.34 41.33 39.18 38.37 42.30 32.03 31.62 1.32
NON-CHOICE TEST
Pl 134417 0.53 a 0.60 a 0.40a 0.40 a 0.40a 0.33a 0.27 a 0.33a 0.20a 0.40 ab 18.93 a
Santa Clara 0.87a 0.87a 0.87a 0.87 a 0.87b 0.93b 0.80b 0.60 a 0.60 a 0.47 ab 2291 a
LA716 0.73 a 0.53a 0.53a 0.53 a 0.53a 0.47a 0.40 ab 0.47 a 0.40a 0.20a 7.09a
P1 134418 0.60 a 0.53a 0.53a 0.53 a 0.47 a 0.27 a 0.13a 0.27 a 0.33a 0.67b 23.27 a
LA 462 0.67 a 0.60 a 0.53a 0.47 a 0.47 a 0.13a 0.27 a 0.27 a 0.20a 0.13a17.00 a
Pl 126931 0.67 a 0.53a 0.40a 0.60 a 0.80b 0.33a 0.53 ab 0.53a 0.47 a 0.07 a 23.19a
F 0.89' 1.08% 1.83% 1.64% 2.53* 6.08** 4.14%* 1.28% 1.62% 4.19** 1.76%
C.V.(%) 23.07 24.76 25.63 25.33 24.29 24.56 25.72 27.64 27.50 25.64 1.76

Means followed by the same letter in the column are not significantigreiift by theTukey test at 5% probabilityData were transformed to (x +0'3)?LeafMass consumed (LMC) converted from

the typing paper
NS = non significant, * = significant at 5%, ** = significant at 1%.

égg}s.
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group (Figure 2). Considering the preference and leaf Several studies with the line LA 716 showed a high
consumption byS. eridania the following levels of resistance to many arthropods, such as the tomato
resistance of the nonpreference type can be establisheafminer (Resende et al., 2006), the white fly and mites
for the tomato genotypes: LA 716, Pl 126931, Pl 1344183aldin et al., 2005). Goffreda et al. (1990) reported that the
and LA 462 are moderately resistant, Pl 134417 isauses of resistance of the genotype LA 716 have been
susceptible; and Santa Clara is highly susceptible. identified and are involved with glandular trichomes.

[o0]

Euclidian distance
~

o]

3

PI 126931 LA716 SantaClara LA462 Pl 134418 Pl 134417

Figure 1. Dendrogram based on attractiveness and consumption of leaves of tomato genotypes by third insta® jerstaptefa
frugipeda, in free and non-choice testhe hierarchical cluster analysis was carried out using/érd’s method with the Euclidean
distance as dissimilarity measuferow indicates the Euclidean distance used for the separation of groups (phenon line).

12

1"

—
o

©

o]

~

Euclidian distance

SantaClara LA462 Pl 134418 P1126931 LA716 Pl 134417

Figure 2. Dendrogram based on attractiveness and consumption of leaves of tomato genotypes by fourth insts8 padaeefa
eridaniain free and non-choice tese hierarchical cluster analysis was carried out usingvire’s method with the Euclidean
distance as dissimilarity measuferow indicates the Euclidean distance used for the separation of groups (phenon line).
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