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ABSTRACT - Brazil is one of the world’s largest tomato producer, but considerable part of the
production is lost due to the attack of Bemisia tabaci (Genn.) B biotype. Resistant germoplasm plants
can be an important method for B. tabaci control in integrated pest management approaches. The
attractiveness and ovipositional preference of B. tabaci for 17 tomato genotypes were evaluated in a
free-choice test. Trials were set up in a randomized block design with ten replicates. Each replicate
(one tomato plant per pot) was placed in a cage (80 x 50 x 50 cm) and infested with 1,000 adults
during four days. Linear correlation tests were applied between the number of insects and eggs and
number of trichomes in each tomato genotype. LA716, LA444-1 and P1134418 genotypes were the
least attractive, while the ‘Santa Clara’ was the most attractive; P1134417 trapped the largest number
of adults. LA716 genotype (4.1 eggs/leaflet and 2.1 cm?/eggs per leaflet) was the least preferred for
whitefly oviposition; NAV1062, ‘Fanny’, LA1335, ‘Santa Clara’ and IAC294 were the most preferred
genotypes. The glandular trichomes density was negatively correlated with whitefly’s attractiveness and
oviposition per leaflet and per leaf, and positively with the number of trapped insects. The non-glandular
trichomes density was negatively correlated with the number of trapped insects and positively with
whitefly’s oviposition per cm?/leaflet and per cm?/leaf. LA716 had high antixenosis level (ovipositional

nonpreference) toward B. tabaci B biotype related with type IV glandular trichome.

KEY WORDS: Insecta, whitefly, Solanum lycopersicum, antixenosis

The whitefly Bemisia tabaci (Genn.) B biotype is
currently one of the main pests both for industrial processing
tomato and for fresh tomato. In addition to the direct damage
caused by extracting large quantities of phloem sap, it also
vectors plant viruses, with yield losses varying from 40% to
70% (Villas Boas 2005). This is the main limiting factor for
tomato crops in many of the producing regions, interfering in
the tomato production chain, which holds great economical
and social importance in Brazil (Embrapa 2006).

The improvement of plant germplasm aiming at the
development of resistant genotypes to Bemisia spp. may be
an important tool in integrated pest management of whitefly
(McAuslane et al 1996), preventing the unnecessary use of
insecticides, a method still widely used to control this pest.

Many physiological and morphological characteristics
have been correlated to the resistance of tomato plants to
Bemisia spp. The trichomes, for example, may interfere
with the oviposition, fixation and feeding of insects, and
their mechanical effects depend on four main characteristics:
density, insertion angle, length and type.

In Solanum lycopersicum (= Lycopersicon esculentum)
(Peralta et al 2006), eight different trichomes types occur
(I to VIII) (Channarayappa et al 1992). The non-glandular
trichomes (IL, Il and V) are highly similar among themselves,

differing only in length (Channarayappa et a/ 1992, Simmons
& Gurr 2005), and the glandular trichomes (I, IV, VI and
VII) are able to release alellochemicals that interfere with
the ovipositional nonpreference of B. tabaci. In addition,
whiteflies may also be trapped in exudates liberated by
glandular trichomes (Freitas et al 2002, Muigai et al 2002,
Fancelli et al 2003).

Low or high density of one type of trichome is either
correlated to the different access to the same species or to the
influence of other factors such as: photoperiod (especially in
type IV and type VI trichomes densities of S. habrochaites =
L. hirsutum) (Snyder et al 1998), age of the plant and level
of fertilizers used (Leite et al 1999), position of the leaf in
the dossel (Leite et al 1995, Picango et al 1995), or area
where the plant was cultivated (in greenhouses or in the field)
(Muigai et al 2003).

Tomato genotypes with high density of trichomes are
positively correlated to the oviposition of B. fabaci (Heinz &
Zalom 1995, Snyder et al 1998, Toscano et a/ 2002, Fancelli
et al 2005), especially due to the presence of the type V
non-glandular trichome. Therefore, we aimed at evaluating
the influence of trichomes on 17 tomato genotypes in the
attractiveness and ovipositional preference of B. tabaci B
biotype.
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Material and Methods

The experiments were carried out under controlled
laboratory conditions (23 + 2°C, 70 + 10% RH, and
photophase of 13h) by evaluating 17 tomato genotypes:
Santa Clara, Fanny (S. lycopersicum); LAT16 (S. pennellii
= L. pennellii); LA1963 (S. chilense = L. chilense); LA371,
LA444-1,LA462 (S. peruvianum = L. peruvianum); IAC237,
LA722, LA1335, NAV1062, P1126931, PI365928 (S.
pimpinellifolium = L. pimpinellifolium); P1134417, P1134418
(S. habrochaites f. glabratum = L. hirsutum f. glabratum);
TIAC294 (S. habrochaites); IAC68F-22-2 (S. peruvianum x
S. lycopersicum).

Tomato genotypes were planted on plastic trays containing
agricultural substrate, and seedlings were transplanted into
500 g plastic pots (one seeding per pot) 15 days after sowing,
irrigated with a nutritive solution [5 ml/l 1M KNO_; 1 ml/I
IMKH,PO,; 2 ml/I IM MgSO,; 1 ml/l IM FeEDTA; 1 ml/I
IM micronutrients (H,BO,, MnCl,-4H,0, ZnCl,, CuCl, and
H,Mo0,-H,0); 5 ml/l IM Ca(NO,), IM] (Sarruge 1975) and
maintained in a greenhouse.

A whitefly stock colony was initiated from a population
of B. tabaci (B biotype) obtained from Instituto Agronémico
de Campinas, and reared on soybean (Glycine max)
and Euphorbia heterophylla plants under greenhouse
conditions.

Pots containing 30-day-old tomato plants were randomly
placed in covered cages (80 x 50 x 50 cm), and nearly 1,000
whitefly adults were released/cage. The number of insects
attracted and trapped by glandular trichomes per plant was
verified four days later. Three fully expanded leaves of each
plant were also collected to count the number of eggs laid
on the abaxial surface of the apical leaflets. The leaf areas
were then calculated in order to determine the number of
eggs per square centimeter. The number of glandular and
non-glandular trichomes on these three apical leaflets was
also registered in order to correlate whitefly oviposition with
trichome density. Trichome numbers were determined using
the epidermal fingerprint technique (Segatto et a/ 2004), and
trichome density was calculated according to McAuslane
(1996).

Simple linear correlation tests between number of insects
(attracted and trapped), number of eggs (apical leaflet, cm?/
apical leaflet, leaf and cm?¥leaf), and number of trichomes
(glandular, non-glandular and total) in the 30-day-old tomato
genotypes leaflets were carried out.

The trials were set up in a randomized block design
with 10 replicates for each tomato genotype evaluated. The
data obtained were tested for homocedasticity, transformed
accordingly whenever necessary, submitted to ANOVA, and
compared by the Tukey test (P < 0.05) whenever differences
were observed.

Results and Discussion

The LA716, LA444-1, LA1963, LA371, P1134418,
PI126931, LA722, PI134417 and LA462 genotypes were
the least attractive to whiteflies, whereas ‘Santa Clara’ and
NAV1062 were the most attractive ones. The greatest number
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of trapped insects by the glandular trichomes took place on
the P1134417 genotype (3.6), as opposed to LA1963, LA722,
IAC68F-22-2, P1126931, IAC237, LA1335, LA444-1,
LA371, PI365928 and LA462 genotypes, in which no
whiteflies were virtually trapped (ranging from zero to 0.5)
(Table 1). Oviposition was lower in the LA716 genotype,
while a significant larger number of eggs were laid on the
‘Santa Clara’, ‘Fanny’, NAV1062 and LA462 genotypes
(Table 1). The LA716 genotype was the least preferred
for oviposition by the B. tabaci B biotype regardless of
using leaflets or leaves to estimate the number of eggs laid,
while ‘Santa Clara’, NAV1062 and ‘Fanny’ were the most
preferred ones (Table 1). Therefore, we can state that apical
leaflets can be used instead of leaves, as they are easier to
evaluate because they demand less time and are effective to
discriminate the resistance of the evaluated genotypes. Our
data on the effects of LA716 and ‘Santa Clara’ genotypes
on the attractiveness and oviposition rate of B. fabaci have
already been reported (Toscano et al 2002, Fancelli et al
2003, Baldin et al 2005).

The highest trichome density was recorded in LA462,
LA1963, LA444-1 and LA371 genotypes, and the lowest in
TIAC237, ‘Santa Clara’, IAC294 and PI365928 genotypes.
Genotypes that presented the highest number of glandular
trichomes were generally the ones having the lowest number
of non-glandular trichomes. The glandular trichome density
was higher in P1134418, LA716 and P1134417 genotypes as
compared to LA1963, LA444-1, LA462,LA722 and IAC237
genotypes. Non-glandular trichomes were most abundant
in LA462, LA1963, LA444-1 and LA371 genotypes as
compared to the LA716, IAC294 and PI1134417 genotypes
(Table 2).

The type IV glandular trichomes were exclusive on
LA716 genotype (S. pennellii) as already reported by
Toscano et al (2001), and the predominant trichome type
on PI134417 and PI134418 genotypes (S. habrochaites f.
glabratum). The last two genotypes also presented type I,
Vlc and VII glandular trichomes, and type V non-glandular
trichomes at lower densities. The genotypes with greatest
density of total trichomes, LA462, LA444-1 and LA371 (S.
peruvianum) and LA1963 (S. chilense) have mainly type
V non-glandular trichomes and low density of type Vla
glandular trichomes.

The total trichome densities found in 30-day-old plants
reported here were similar to those reported by Toscano et
al (2002) for P1134417 and LA716 genotypes. However, a
much higher number was observed for Santa Clara cultivar
(19.2 mm?/trichomes) when compared to the 4.5 mm?/
trichomes reported in here. This difference can be related to
the influence of various factors, such as: photoperiod (Snyder
et al 1998), age of the plant and level of fertilizers used (Leite
et al 1999), position of the leaf in the dossel (Leite et al 1995,
Picanco et al 1995), or the area where the plant was cultivated
(in greenhouses or in the field) (Muigai et a/ 2003).

Significant correlations were observed (P < 0.05) between
glandular trichomes density and the number of attracted
insects (r = -0.22), number of trapped insects (r = 0.30),
number of eggs per apical leaflet (r =-0.19), number of eggs
per cm*apical leaflet (r = -0.29) and number of eggs per leaf
(r=-0.23); between non-glandular trichomes density and the
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Table 1 Mean (+ SE) number of attracted and trapped insects per plant and number of eggs laid by B. tabaci B biotype
on 17 tomato genotypes, in a free-choice test. Temp.: 23 £ 2°C, RH: 70 + 10%, photophase: 13h.

Number of insects per plant Number of eggs'

Genotypes . 3 - L 3

Attracted Trapped Apical leaflet cm®/apical leaflet Leaf cm’/leaf
LA716 47+0.80a 1.5£048ab 4.1+2.14a 2.1+1.18a 7.1+3.58a 11.1+£459a
LA444-1 12.4+3.92 ab 02+0.13a 21.1+£795abc 18.0£8.74ab 42.6+12.60 abc 27.0+ 6.56 abc
LA1963 12.8+3.72abc  0.0£0.00a 74+211ab  11.6+£3.55ab 44.6+23.70ab 33.9+8.83 bc
LA371 13.4+2.06abcd 04+031a 22.6+808abc 13.1+491ab 552+19.49abc 36.0+ 10.63 bc
P1134418 152+534abc  1.3+£0.50ab 28.2+1234abc 6.1+2.60ab 57.4+2594abc 29.0+ 11.81 abc
PI1126931 189+556abcd 0.0+£0.00a 252+9.87abc  6.5+2.15ab 66.1 £28.65abc 12.9+4.14 abc
LA722 19.6+£4.02abcd 0.0+£0.00a 24.5+693abc 9.6+247ab 47.8+14.75abc 9.3+ 1.72 abc
PI134417 20.6£4.39abcd 3.6+147b 36.8+16.00abc 7.0+3.0lab 66.0+27.30 abc 26.8 + 10.02 abc
LA462 20.7+6.90abecd 0.5+0.22a 402+1290abc 21.1+£6.08b 91.3+28.53abc 43.4+12.70c
IAC68-F-22-2 26.7+4.81bcd 0.0+0.00a 442+11.67abc 13.5+323ab 72.4+17.66abc 15.5+3.43 abc
IAC237 30.8+£6.71bed 0.1+0.10a 42.0+10.68 abc 14.2+2.14ab 104.6+31.36bc 11.1+2.08 abc
P1365928 320+ 7.19bcde 04+022a 402+1233abc 7.9+2.40ab 111.5+3635bc  9.5+2.58 ab
LA1335 39.0£10.33bede 0.2+0.13a  71.6£25.04bc  18.0+559b 163.4+64.13bc  16.0+4.43 abc
IAC294 404+ 1644 bcde 1.4+0.85ab 71.6+£3537bc 17.8+793ab 169.6+99.24bc  89+2.13 ab
Fanny 41.7£9.69cde 1.8+0.73ab 80.4+30.68¢c 143+£53ab 190.6+56.58bc 19.5+6.42 abc
NAV1062 43.6 + 8.46 de 0.8+044ab 80.1+£3590c 26.0+876b 173.1+£76.89bc 20.8+5.16 abc
Santa Clara  67.3+£10.67 ¢ 1.3+£0.65ab 84.8+23.15¢ 102+295ab 204.6+64.57c 11.0 +3.45 abc
F 6.92% 4.06* 3.62% 2.39% 3.83% 3.12%
CV% 36.97 71.06 55.95 51.62 53.04 41.63

Means followed by the same letters within columns are not different by the Tukey’s test (P > 0.05).

!0riginal data; transformed in (x + 0.5)"2 for analysis.
2Original data; transformed in (x)? for analysis.

number of trapped insects (r = -0.32), number of eggs per
cm?/apical leaflet (r = 0.21) and number of eggs per cm*/leaf
(r=0.40), and between total trichomes density and number of
attracted insects (r =-0.35), number of eggs per apical leaflet
(r=-0.25), number of eggs per leaf (r =-0.23) and number of
eggs per cm?*/leaf (r = 0.38) (Table 3). Therefore, glandular
trichome negatively influenced attractiveness and oviposition
by whiteflies, while being positively correlated to the trapped
insects, that is, the greater the number of glandular trichomes,
the less are attractiveness and oviposition, and greater the
number of trapped whiteflies.

The high resistance of LA716 (S. pennellii) can be related
to the presence of type IV glandular trichomes (Williams
et al 1980) leading to a nonpreference for oviposition by
the B. tabaci B biotype, as observed by others (Fancelli &
Vendramim 2002, Toscano et al 2002, Fancelli et al 2003,
Muigai et al 2003, Baldin ef al 2005). These assumptions are
supported by other studies in which the trichome exudates
were removed, leading to an increase in the number of eggs
of B. tabaci B biotype (Fancelli et al 2005).

The allelochemicals found in the trichomes (acylsugar,
2-tridecanone, 2-undecanone and zingiberene) may present a
repelling, fumigant, or toxic effect to the whitefly (Aragao et

al 2000). The 2-tridecanone induces low levels of repellence
and toxicity; the 2-undecanone, high levels of repellence
and fumigant activity; and the zingiberene, high toxicity and
repellence to whitefly (Muigai et al 2002). Nevertheless,
the resistance of LA716 is related to acylsugar found in
type IV trichome, since the ovipositional nonpreference of
B. tabaci B biotype was induced by applying synthesized
acylsugar on the susceptible ‘Santa Clara’ genotype (Silva
et al 2008). However, such allelochemical did not affect
the development of whitefly nymphs (Liedl et al 1995).
Resistance in S. pennellii (LA716) has also been related
to antixenosis for oviposition, mediated by acylsugars
present in type IV glandular trichomes exudates (Barten et
al 1994, Nombela et al 2000, Muigai et al 2003, Fancelli
et al 2005).

In addition to causing ovipositional nonpreference,
whiteflies may be trapped by exudates released by glandular
trichomes (Toscano ef al 2001, Freitas et al 2002, Muigai et
al 2002, Fancelli et al 2003, 2008). The greatest number of
trapped whiteflies was found in PI1134417 genotype (3.6),
followed by ‘Fanny’ (1.8) and LA716 (1.5) (Table 1), and
showed significant and positive correlation to glandular
trichomes (Table 3). In this experiment, however, the number
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Table 2 Mean (+ SE) mm?/number of trichomes on abaxial surface of 17 tomato genotypes.

mm?/number of trichomes

Genotypes Glandular' Non-glandular' Total®
PI134418 11.3+136a 2.8+ 0.85 cde 14.0 £ 2.18 bed
LA716 9.8+1.08a 0.0+£0.00 f 9.8 £1.08 def
PI134417 94+1.63a 1.6 £0.53 ef 11.0 £2.05 cde
IAC294 33£041Db 1.4+£0.37 de 4.7+031 fg
PI365928 2.440.47 be 2.3+0.27 cde 4.7+0.34 fg
PI1126931 1.8 +£0.16 bed 5.7+0.39 be 7.5+ 0.49 defg
NAV1062 1.7 £0.37 bed 85+£090b 10.2 £ 0.95 def
LA1335 1.5+ 0.08 bed 3.4+0.85cde 4.8+0.87 fg
Fanny 1.2+0.22 cd 4.3+0.58 bed 5.5+0.63 efg
Santa Clara 0.9+0.17 cd 3.6 +0.84 cde 45+084¢g
LA371 09+0.15cd 174+2.16a 18.3£2.18 abc
IAC68F-22-2 09+0.12cd 6.0 £0.85 be 6.8 £0.86 efg
IAC237 0.8+0.33d 3.2£0.66 cde 4.0+£0.87 g
LA722 0.7+0.16d 4.5+ 0.70 bed 5.1+£0.70 efg
LA462 0.6+0.19d 24.0+1.83a 245+190a
LA444-1 0.6+0.14d 19.2+3.11a 19.7+3.23 ab
LA1963 0.5+0.07d 21.8+3.08a 224+3.07b

F 45.89%* 44.50% 23.13%*
CV% 24.47 25.09 21.62

Means followed by the same letters within columns are not different by the Tukey’s test (P > 0.05).

'0riginal data; transformed in (x + 0.5)"? for analysis.
’Original data; transformed in (x)"? for analysis.

Table 3 Correlation (r) between the number of insects and
number of eggs laid by B. fabaci B biotype and the density
of trichomes on 17 tomato genotypes, in a free-choice test.
Temp.: 23 + 2°C, RH: 70 + 10%, photophase: 13h.

2 -
mm“/number of trichomes

Evaluated
parameters Glandular' gl;:llgzl-arl Total®
Number of insects
Attracted' -0.22% -0.11M -0.35%
Trapped® 0.30% -0.32% -0.10M
Number of eggs'
Apical leaflet -0.19% -0.03™ -0.25%
cm?/apical leaflet ~ -0.29%* 0.21%* -0.02™
Leaf -0.23* -0.01M -0.23*
cm?/leaf -0.06™ 0.40* 0.38*

*Significative by t-test (P < 0.05).
'Data transformed in (x + 0.5)"? for analysis.
Data transformed in (x)"? for analysis.

of trapped insects on LA716 was not too large, which
might be related to the high ovipositional nonpreference of
whiteflies for this genotype. On the other hand, 66% of the
released whiteflies were trapped by glandular trichomes in a
no-choice test with this genotype (Oriani ef al, unpublished
data).

The negative influence of the number of trichomes on the
number of eggs per leaflet (r =-0.25), per leaf (r =-0.23) and
the attractiveness (r = -0.35) of B. tabaci B biotype (Table
3), is not supported by others in the literature, which have
reported that the high density of trichomes in tomato cultivars
(especially when type V non-glandular trichomes are the
majority) correlates positively with the oviposition of B.
tabaci B biotype (Heinz & Zalom 1995, Snyder ef al 1998,
Toscano et al 2002). Yet, trichome density was shown to have
no effect at all in the oviposition of whitefly in wild tomato
genotypes (S. chilense, S. chmielewskii, S. habrochaites,
S. pennellii, S. peruvianum, S. pimpinellifollium and S.
neorickii) (Heinz & Zalom 1995), and the total trichome
density has been indicated to be an unreliable criterion in the
selection of features related to the resistance to B. tabaci B
biotype (Muigai et al 2003).

The analysis of the data related to LA1963 genotype (S.
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chilense) shows low oviposition (7.4 eggs per apical leaflet)
(Table 1) and high density of total trichomes (22.4 mm?/
trichomes) (Table 2); the opposite is true for Santa Clara and
Fanny cultivars, with high level of oviposition (84.8 and 80.4
eggs per apical leaflet, respectively) (Table 1) and low density
of total trichomes (4.5 and 5.5 mm?*trichomes, respectively)
(Table 2). However, when the number of eggs per square
centimeter was calculated, Fanny and Santa Clara cultivars
(14.3 and 10.2 eggs per cm*apical leaflet, respectively) did
not differ significantly from LA1963 genotype (11.6) (Table
1). This is due to the fact that the latter genotype has a small
leaf area whereas Santa Clara and Fanny cultivars have large
leaf areas. This fact may have contributed for the mismatch
between total trichomes and the number of eggs per cm*/apical
leaflet (r =-0.02) and a positive correlation of this parameter
with the number of eggs per cm?/leaf (r = 0.38) (Table 3). In
order to avoid any disparity in the interpretation of the data,
both evaluations must be carried out, either using number of
eggs per leaflets or number of eggs per cm?/leaflets, what
can make easier for discriminating the resistance of the
evaluated genotypes.

Our data on non-glandular trichomes (Table 2) basically
refer to type V trichomes, since a few type II and type III non-
glandular trichomes were found in the genotypes evaluated,
and no type VIII non-glandular trichome was found. The
density of non-glandular trichomes showed a negative
correlation to the number of trapped insects (r =-0.32), while
being positively correlated to the number of eggs per cm?
apical leaflet (r=0.21) and the number of eggs per cm?*/leaf (r=
0.21) (Table 3). Therefore, the larger the number of type V non-
glandular trichomes, the lower the number of trapped insects,
and the larger the number of eggs per square centimeter. The
opposite was observed with glandular trichomes (especially
types IV and VI), for which the larger the density, the larger
the number of trapped insects and the lower the number of
eggs. Consequently, it can be inferred that the ovipositional
preference of B. tabaci B biotype for tomato genotypes is
directly related to the type of trichome found in the genotypes,
and not to the total trichome density.

The negative correlations between whitefly egg densities
and nymphal densities have been correlated to the presence
of type IV trichomes (Muigai et al 2003), which were also
the trichomes commonly found in the tested genotypes that
most affected oviposition of whiteflies (P1134418, P1134417
and LA716 — Table 2). Consequently, the ovipositional
nonpreference resistance of B. fabaci B biotype presented by
LA716 genotype (S. pennellii) is related to the presence of
type IV glandular trichomes, since acylsugar has a repelling
reaction to whiteflies. In addition, exudates present in the
trichomes also trapped adults.

Finally, we suggest that future research for improvement
in resistance of tomato cultivars to whiteflies should be
made especially using genotypes that have type IV glandular
trichomes, which are abundantly found in S. pennellii, S.
habrochaites and S. habrochaites f. glabratum. In addition
to the decrease in the attractiveness to whiteflies and the
contribute to the ovipositional nonpreference resistance made
by this trichome type, the presence of type IV trichomes can
also aid to decrease the problems related to the transmission
of viruses by B. tabaci B biotype.

Oriani & Vendramim - Influence of Trichomes on Attractiveness and Ovipositional Preference of Bemisia...

Acknowledgments

The authors are grateful to Dr Francisco A Monteiro
(Depto de Ciéncia do Solo - ESALQ/USP) for providing
the nutritive solutions, and to Conselho Nacional de
Desenvolvimento Cientifico e Tecnologico (CNPq) for a
research fellowship to the authors.

References

Aragdo C A, Maluf W R, Dantas B F, Gavilanes M L, Cardoso M
das G (2000) Tricomas foliares associados a resisténcia ao acaro
rajado (Tetranychus urticae Koch.) em linhagens de tomateiro
com alto teor de 2-tridecanona nos foliolos. Ciénc Agrotec 24:
81-93.

Baldin E L L, Vendramim J D, Lourencdo A L (2005) Resisténcia
de genotipos de tomateiro a mosca-branca Bemisia tabaci
(Gennadius) bidtipo B (Hemiptera: Aleyrodidae). Neotrop
Entomol 34: 435-441.

Barten ] H M, Thome C H, Stevens M R, Schuster D J, Scott J W,
Chambliss O L (1994) Evaluating resistance in tomato to the
silverleaf whitefly, Bemisia argentifolii. Phytoparasitica 22:
330-331.

Channarayappa S G, Muniyappa V, Frist R H (1992) Resistance of
Lycopersicon species to Bemisia tabaci, a tomato leaf curl virus
vetor. Can J Bot 70: 2184-2192.

Empresa Brasileira de Pesquisa Agropecuaria. Centro Nacional
de Pesquisas de Hortaligas (2006) Cultivo de tomate
para industrializagdo. Brasilia, EMBRAPA-CNPH, 2006.
(EMBRAPA-CNPH, Sistemas de Produgdo n° 1, 2 ed., versdo
eletronica, dez 2006).

Fancelli M, Vendramim J D (2002) Development of Bemisia tabaci
(Gennadius, 1889) biotype B on Lycopersicon spp. genotypes.
Sci Agric 59: 665-669.

Fancelli M, Vendramim J D, Friguetto R T S, Lourengdo A L (2005)
Exsudato glandular de genétipos de tomateiro e desenvolvimento
de Bemisia tabaci (Genn.) (Sternorryncha: Aleyrodidae) bidtipo
B. Neotrop Entomol 34: 659-665.

Fancelli M, Vendramim J D, Lourengdo A L (2008) Oviposigdo e
dispersdo de ninfas de Bemisia tabaci bidtipo B em gendtipos
de tomateiro. Bragantia 67: 933-939.

Fancelli M, Vendramim J D, Loureng@o A L, Dias C T S (2003)
Atratividade e preferéncia para oviposi¢do de Bemisia tabaci
(Gennadius) (Hemiptera: Aleyrodidae) bidtipo B em genotipos
de tomateiro. Neotrop Entomol 32: 319-328.

Freitas J A de, Nonato M F B, Souza V S, Maluf W R, Ciociola Jr
A1, Leite G L D (2002) Relagdes entre acilagucares, tricoma
glandular e resisténcia do tomateiro a mosca branca. Acta
Scientiarum 24: 1313-1316.

Heinz K M, Zalom F G (1995) Variation in trichome-based
resistance to Bemisia argentifolii (Homoptera, Aleyrodidae)
oviposition on tomato. J Econ Entomol 88: 1494-1502.

Leite G L D, Picango M, Guedes R N C, Skowronski L (1999) Effect



November - December 2010

of fertilization levels, age and canopy height of Lycopersicon
hirsutum on the resistance to Myzus persicae. Entomol Exp
Appl 91: 267-273.

Leite G L D, Picango M, Silva D J H, Mata A C, Jham G N (1995)
Distribui¢do de oviposi¢do de Scrobipalpuloides absoluta no
dossel de Lycopersicon esculentum, L. hirsutum ¢ L. peruvianum.
Hort Bras 13: 47-51.

Liedl B E, Lawson D M, White K K, Shapiro J A, Cohen D E,
Carson W G, Mutschler M A (1995) Acylsugars of wild tomato
Lycopersicon pennelli alters settling and reduces oviposition of
Bemisia argentifolii (Homoptera: Aleyrodidae). Entomol Soc
Am 88: 742-748.

McAuslane H J (1996) Influence of leaf pubescence on ovipositional
preference of Bemisia argentifolii (Homoptera, Aleyrodidae) on
soybean. Environ Entomol 25: 834-841.

Muigai S G, Bassett M J, Schuster D J, Scott J W (2003) Greenhouse
and field screening of wild Lycopersicon germplasm for
resistance to the whitefly Bemisia argentifolii. Phytoparasitica
1: 1-12.

Muigai S G, Schuster D J, Bassett M J, Scott J] W, McAuslane H J
(2002) Mechanisms of resistance in Lycopersicon germplasm to
the whitefly Bemisia argentifolii. Phytoparasitica 30: 347-360.

Nombela G, Beitia F, Muiliz M (2000) Variation in tomato host
response to Bemisia tabaci (Hemiptera: Aleyrodidae) in relation
to acyl sugar content and presence of the nematode and potato
aphid resistance gene Mi. Bull Entomol Res 90: 161-167.

Peralta I E, Knapp S, Spooner D M (2006) Nomenclature for wild
and cultivated tomatoes. TGC Report 56: 6-12.

Picanco M C, Silva D J H, Leite G L D, Mata A C, Jham G N (1995)
Intensidade de ataque de Scrobipalpuloides absoluta (Meryrick,
1917) (Lepidoptera: Gelechiidae) ao dossel de trés espécies de
tomateiro. Pesq Agropec Bras 30: 429-433.

Sarruge J R (1975) Solugdes nutritivas. Summa Phytopathol 1:
231-233.

Neotropical Entomology 39(6)

1007

Segatto F B, Bisognin D A, Benedetti M, Costa L C de, Rampelotto
MV, Nicoloso F T (2004) Técnica para o estudo da anatomia da
epiderme foliar de batata. Ciénc Rural 34: 1597-1601.

Silva V de F, Cardoso M das G, Moraes J C de, Pimentel F A,
Gongalves L D, Neri D K P (2008) Caracterizagdo e avaliagdo de
acilagucar sintético no comportamento da mosca-branca Bemisia
tabaci (Gennadius, 1889) biotipo B (Hemiptera: Aleyrodidae)
em tomateiro. Ciénc Agrotec 32: 1408-1412.

Simmons A T, Gurr G M (2005) Trichomes of Lycopersicon species
and their hybrids: effects on pest and natural enemies. Agric For
Entomol 7: 265-276.

Snyder J C, Simmons A M, Tracker R R (1998) Attractancy and
ovipositional response of adult Bemisia argentifolii (Homoptera:
Aleyrodidae) to type IV trichome density on leaves of
Lycopersicon hirsutum grown in three daylenght regimes. J
Entomol Sci 33: 270-281.

Toscano L C, Boiga Jr A L, Maruyama W I (2002) Nonpreference
of whitefly for oviposition in tomato genotypes. Sci Agric 59:
677-681.

Toscano L C, Boiga Jr A L, Santos ] M, Almeida J B S A (2001)
Tipos de tricomas em genotipos de Lycopersicon. Hort Bras
19: 204-206.

Villas Boas G L (2005) Manejo integrado da mosca-branca. Brasilia,
EMBRAPA-CNPH, 2005, 6p. (EMBRAPA-CNPH, Comunicado
Técnico, 11, versao eletronica, dez. 2005).

Williams W G, Kennedy G G, Yamamoto R T, Thacker J D, Bordner
J (1980) 2-Tridecanone: a naturally occurring insecticide from
wild tomato, Lycopersicon hirsutum f. glabratum. Science 207:
188-189.

Received 21/VII/09. Accepted 12/V/10.




