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Introduction. Tuta absoluta is one of the most harmful insect pests of tomato crops worldwide. While its host plants mainly
include Solanaceae species, recent studies suggest that it can lay eggs and develop on a wider range of wild and cultivated
plants. No complete list of host plants based on available scientific data exists. Such information is important for those who
aim at performing integrated management strategies against this pest, especially when it comes to identify host reservoirs
where the species can survive between harvests or avoid insecticide exposure.

Literature. We identified cultivated and non-cultivated plant species belonging to Solanaceae, Amaranthaceae, Euphorbiaceae,
Cucurbitaceae, Geraniaceae, Fabaceae, Asteraceaec and Malvaceae that allow partial or complete egg-imago development.
Among them, we found out that most non-Solanaceous plants serve as oviposition sites only (with no larval development
possible), and a few of them allow partial life cycle (causing late instars to die prematurely). We also identified a strong
cultivar-dependence in the most common cultivated plant species including tomato and potato.

Conclusions. We discuss the potential of resistant and genetically modified tomato cultivars, plant chemical compounds and
fertilization as components of integrated control strategies of T. absoluta.

Keywords. Tomato leafminer, host range, Integrated Pest Management (IPM).

Une revue des plantes hotes de Tuta absoluta (Lepidoptera: Gelechiidae) et leur impact sur les stratégies de gestion
Introduction. Tuta absoluta est I’'un des ravageurs les plus nuisibles des cultures de tomate dans le monde. Bien que ses
plantes hotes incluent principalement des especes de Solanacées, des études récentes suggerent que cet insecte peut pondre et
se développer sur une large gamme de plantes sauvages et cultivées. Il n’existe pas de liste complete des plantes hotes basée
sur les données scientifiques disponibles. Ces informations sont importantes pour ceux qui souhaitent mettre en ceuvre des
stratégies de gestion intégrée contre cet organisme nuisible, notamment lorsqu’il s’agit d’identifier les hotes réservoirs, ol
I’espece peut survivre entre les récoltes ou éviter I’exposition a des insecticides.

Littérature. Des plantes sauvages et cultivées appartenant aux Solanacées, Amarantacées, Euphorbiacées, Cucurbitacées,
Géraniacées, Fabacées, Astéracées et Malvacées, permettant un développement ceuf-imago partiel ou complet, ont été
identifiées. La plupart des plantes non-Solanacées servent seulement comme un site d’oviposition (sans développement larvaire
possible) et quelques-unes permettent un cycle de vie partiel (mortalité prématurée des derniers stades larvaires). Une forte
dépendance vis-a-vis des cultivars pour la plupart des plantes cultivées telles que la tomate et la pomme de terre a été identifiée.
Conclusions. Nous discutons du potentiel des variétés de tomates résistantes ou génétiquement modifiées, des composés
chimiques des plantes et de la fertilisation comme composante de stratégies de lutte intégrée contre 7. absoluta.

Mots-clés. Mineuse de la tomate, gamme des plantes hotes, gestion intégrée des ravageurs.

1. INTRODUCTION et al., 2018). Tuta absoluta originates from Peru

and started disseminating outside South America
The South American tomato pinworm 7Tuta absoluta in the 2000s (Campos et al., 2017). The species is
(Meyrick) (Lepidoptera: Gelechiidae) is an invasive now infesting tomato crops in the Caribbean, Africa,
pest considered as one of the major threats to tomato Europe and Asia, where it has rapidly been considered
cultivations worldwide (Desneux et al., 2010; Biondi a priority target pest (Desneux et al., 2011; Biondi
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et al.,2018; Mansour et al., 2018; Verheggen & Fontus,
2019). In this species, larvae feed on the mesophyll of
aerial parts of tomato plants, mining the leaves, stems,
apices, flowers and fruits (Miranda et al., 1998), leading
to heavy losses, especially in cases where management
strategies are not efficiently developed (Desneux et al.,
2010; Gonzélez-Cabrera et al., 2011; Caparros Megido
etal., 2013b).

The species is mainly associated with tomato
plants, but recent studies suggest that it can oviposit
and develop on a wider range of cultivated and wild
plant species. Solanaceae are the most preferred
hosts, and include tomato (Solanum lycopersicum L.),
potato (Solanum tuberosum L.), eggplant (Solanum
melongena L.), pepino (Solanum muricatum Aiton)
and black nightshade (Solanum nigrum L.). With the
increasing attention this pest has been receiving in
the last decade, additional host plants were identified,
including the common bean (Phaseolus vulgaris L.)
and the European bindweed (Convolvulus arvensis L.)
(Portakaldali et al., 2013; Bawin et al., 2016; Ingegno
et al., 2017a; Ingegno et al., 2017b; EPPO, 2019). To
the authors’ best knowledge, no complete list of host
plants has been built from the available scientific
data, including host plant species allowing partial
development cycle. Such information is important for
those who aim at performing integrated management
strategies against this pest, especially when it comes to
identify host reservoirs where the species can survive
between harvests or avoid insecticide exposure.

2. METHODOLOGY

To identify the relevant scientific literature related to
Tuta absoluta host plant suitability, all terms potentially
related to these words were listed. These terms were then
included in a single query, as follows: (“Tuta absoluta”
OR “Phthorimaea absoluta” OR “Gnorimoschema
absoluta” OR  “Scrobipalpula  absoluta” OR
“Scrobipalpuloides absoluta” OR “tomato leafminer”
OR “tomato borer” OR “tomato pinworm” OR “tomato
leaf miner” OR “South American tomato pinworm’)
AND (plant OR variety OR cultivar) AND (oviposition
OR location OR development OR “life cycle” OR
fitness OR “life history traits”). The composed terms
were placed between quotation marks so that the entire
term was considered. An asterisk was used to include
all words that have a common core.

This research was completed between October
and November 2018 by introducing the query into
the following search engines: Scopus® (Elsevier),
PubMed®, and Google Scholar®. The resulting
references were then selected or rejected based on the
abstracts of the published papers, keeping research
dealing with the laboratory or field evaluation of some
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T. absoluta life history traits. Papers published in non-
peer reviewed journals were not considered.

3. HOST PLANT LOCATION

Plant volatile organic compounds guide the host
finding behaviour of T.absoluta females and allow
them to discriminate between potential hosts (Caparros
Megido et al., 2014). Using wind tunnel assays, Proffit
et al. (2011) demonstrated that T.absoluta females
significantly oriented their flight toward cultivated
tomato Solanum lycopersicum over wild tomato
Solanum habrochaites, the latter being a less suitable
host for larval development. In other wind tunnel
assays, T.absoluta females preferred flying toward
tomato plants rather than potato plants (Caparros
Megido et al.,2014), but no preference was highlighted
between S.nigrum and S.tuberosum (Bawin et al.,
2015). These results were comforted by the very similar
volatile organic compound profile of both plants. The
volatile profile of these two plant species, however,
exhibited quantitative and qualitative differences
with other solanaceous plants, Atropa belladonna and
Datura stramonium, which were much less attractive
to T. absoluta females (Bawin et al., 2015). Recently,
Ingegno et al. (2017b) suggested that T.absoluta
females prefer laying eggs (in decreasing order) on
tomato S. lycopersicum (cv. Marmande), European
black nightshade S.nigrum, eggplant S.melongena
(cv. Bellezza nera), zucchini Cucurbita pepo (cv. Nero
di Milano) and potato S. tuberosum (cv. Villastellone).

Once a plant is selected as a potential host for egg
laying, T.absoluta females preferentially select the
underside of apical tomato leaves, that are characterized
by a lower calcium content (Torres et al., 2001; Leite
et al., 2004; Proffit et al., 2011; Cherif et al., 2013).
Oviposition was then associated with a modification
of the terpene emissions of the selected host plant
(Anastasaki et al., 2015).

4. HOST PLANT SUITABILITY

The main host of T.absoluta is cultivated tomato:
the global fitness of this insect species is higher on
this particular host compared to other plant species,
according to all laboratory experiments performed to
date (Negi et al., 2018; Cherif et al., 2019) (Table 1).
Nevertheless, many Solanaceae species allow
T. absoluta feeding, development and reproduction.
Numerous studies highlighted the suitability of potato
(S. tuberosum), eggplant (S. melongena), and pepino
(S. muricatum) for T. absoluta development (Pereyra
& Sénchez, 2006; Caparros Megido et al., 2013a; Negi
et al., 2018; Cherif et al., 2019). Ingegno et al. (2017a)



Cherif A. & Verheggen F.

Biotechnol. Agron. Soc. Environ. 2019 23(4), 270-278

272

qL10T “'T®
39 ou3a3uy e/ 10T ‘T8 30 oua3uT (9107 T8 19 $AqQqV ‘9107

“[e 10 utmeq GIO7 e 10 ulmeq ‘786l ‘[ndsg % eIen
{107 “'Te 19 139N {qL 10T “'Te 10 0uIa3uT ‘8. 10T '8 30 ou3a3uy

610T T8 19 JL_UD “810T
“Te 10 130N ‘qL10T T8 1 ou3a3uf ‘e/ 107 “'[e 3@ oudadu

610C ‘0ddd

610T T8 19 JL2UD *LT0T “'[8 39 TWeIsoy *qLI0T T8 19
ou3a3uf ‘e/ 17 TR 10 0USATUT {GTOT TR BA[IS ¢ $10T "8 19

opI39IA soxrede)) (9007 ‘Zoyours 29 vILAI] (861 ‘BZIR[RD)

6102 ‘0Oddd

610C ‘0ddd ‘2861 ‘Indsg 29 eroren

910C “'Te 10 uimeq

CI10T “I® 12 paweyoN

7861 ‘Indsg 29 e1oIRD

¥861 ‘BZIR[RD

¥861 ‘BZIR[RD

600 ‘e1zien) eadoi],

910T e 10 uimeq

910¢C “'Te 10 uimeq

610C ‘Oddd ‘2861 ‘[ndsH 2 vroren

910¢C “'Te 10 uimeq

7861 ‘[ndsg % v1oIRD

910 T 10 uimeq ‘600¢ ‘oxouode)

6102 ‘Oddd

610T ‘Oddd ‘S10T “'e 12 uimeq :g86[ ‘[ndsq % eroren
610T ‘Oddd ‘9T0T “Te 12 $3qqQV ‘#861 ‘BZIR[RD

PaAIaSqo 9[0Ad 9f1] jo1dwo)

PaAIaSqo J[0AD oF1] A1o[dwo)

PaAIaSqo 9[0Ad 9f1] jo1dwo)

UOTJRWIOJUT ON

PAAIRSqO I[0AD 1] 39[dwo)

UOTJBULIOJUL ON
UOTJRWIOJUT ON]

POAISSQO J[0Ad 9§11 9391dwo)
UOTJBULIOJUI ON

UOTJRWIOJUT ON

PoAIdsqo uonIsodIAo ON
paA1asqo uonisodrAo ON
UOTJBULIOJUT ON

POAIASqO 9[0Kd OJ1] [ened
POAISSQO J[0AD 91 939[dwo)
PoAIISqO 9[0AD 9f1] 91o[dwo)
PaA1asqo uonisodrAo ON
UOTJBULIOJUL ON

PAAIRSqO J[0AD 1] 39[dwo)
UOT}RWLIOJUT ON

PaAIdSqO 9[0AD 9f1] jo1dwo)

PaA1asqo uonisodrAo ON

PIIBAN[NO-UON

pajeAnn)

pajeAnny
POIBATI[NO-UON

porRAnIND

POIBATINO-UON
PIIBATI[NO-UON
PAIBATINO-UON
POIBATI[NO-UON]
PIIBATINO-UON
POIBATI[NO-UON]
PIIBATINO-UON

pareAnnd

pareAnny

pareAnnd
POIBATI[NO-UON
PIIBATINO-UON
POIBATI[NO-UON]
PIIBATI[NO-UON
PAIBATINO-UON
POIBATI[NO-UON

POIBATI[NO-UON

T WNASIU WNUD]OS

UONY WHIDILINUL WUNUD]OS
] PUISUO]IU WNUD]OS

‘quny [, wnipaK] wnuvjog

1 wnais42dod] wnunjog

Jouoodg

‘N 2 ddeuy] sanvyoo.qoy wnuvjog

‘ARD) WN1jofiusnan]a wnuvjos

I DADWDIINP WNUD]OS

USAI WNIGNp Wnunjos

] 2SUIIIDUOG WNUD]OS

‘Treq (‘we) vijofiunsrio vosydidipg
1 pSoosiA SISy J

1 puvianaad sypscyq

] Windvqp] PUDIIOIIN

T DOSNL DUDIJOIIN

weyeln) vonvjs DUDOIIN
‘mioen) (‘) sapopsyd pipupoIN
‘d wnpniagnd uo21s.12dood]
I[N wnjofiuaiipy wino&g
019110 X9 SIDMN 2SUIJ1YO Wn1d]
“UUTT WNIUOWDAIS DANID(]

1 xo42f MDY

€107 “'I® 12 1[ep[eyenod UOIBULIOJUT ON pajeAnn) UL wWnnuup wnaisdp)
GIOZ “[e1 UIMBYg  POAISSQO 9[0A0 91 9)o[dwo)  PAJRANNO-UON 1 puuopnjjaq pdoyyy  9eIIBUR[OS
pIN)OSqD * I JO A
SIOUAIYIYY 9JI[ 03 PIIE[I UOTJBULIOJU] snjejs sureu sa10adg Arure g

"RIN[OSQE BINT, op S]o1Ud10d $210Y dUUI0D SIPNIDAY SIUD]d 2p S209dSa Sap 21517 — SISOY binjosqp ving Tennuajod se pajen[eAd saroads jueld jo 1S * dqe],



273

‘RIN[OSqe vIN], 2p Sjanuatod $210Y w0 SapNpag sajuvjd ap $222dsa sap 21517 — $1S0Y pinjosqp ving renudjod se pajen[ead soroads juerd Jo 1SIT *(T 9MS) I d[qe],

6107 ‘Oddd UOTJRWIOJUI ON]  POIBATI[NO-UON T WNLIDWNLLS WNIYIUDY
S10T T8 19 poweyoN UOTJBULIOJUL ON]  PIIBATNO-UON TIOA WNI1J1SD.AG WNIYIUDY QBOORIAISY
910 T 10 uimeq 600¢ ‘orouode) POAIISQO Q[OAD OJI[ [eI IR  POIBATI[NO-UON ] $141824)KS DA QBOOBARIA
qQL10T “'Te 39 ou3a3u e/ 10T T8 30 ou3aduf paAIasqo uonisodiaQ PAIBATINO-UON ] WNUD11L2qOL WNTUD.IIL) JBOORIURIAN)
6107 ‘Oddd ‘STOT ¢'Te 19 poweyON UOTJBWLIOJUI ON]  POIBAI[NI-UON 1 spoamd pydoipy  eooeiqioydng
qLT10T “'Te 30 ou3a3uJ v/ 17 “'Te 32 0u3a3uT {9107 T8
19 uImeq 10T I8 12 PAWRYON ‘T10T “'[B 19 BYPRY-[NPqV PIAIasqo 9[KD 9J1] [enIed pajeAnny "1 pguf DIIA
610C ‘Oddd ‘9LT0T T 32 0u3a3uf 8/ (T T 32 ousa3uf paAraesqo uonisodiaQ pajeAnnD I S1DSNA SNjOISDY ]
6102 ‘Oddd ‘STOT ¢ Te 10 poweyoN UOT}RWIOJUT ON pareAnn) I pAUDS 0SDIPIN Jrooeqe,]
910T “'Te 12 uimeq ¢10g '[e 12 [[eprexenod POAIdSqO uonISOdIA0 ON  PIIBAI[NI-UON ] S1ISUDAID SNINA]OAUO))
G10TZ ‘e 10 uImeg PoAI1asqo uonisodiA0 ON  PIJBADNO-UON Igy (1) wmdas p1323sjp))  SLIOB[NA[OAUO))
qQL10T “Te 32 ou3a3u e/ 17 T8 32 ou3asuf paa1asqo uonisodiaQ pareAnnD 1 odad pjqinony)
G10T “'Te 39 paweyoN UOIBULIOJUT ON pajeAnn) JSURN (‘QUNYL) SMIDUD] SNJNAIL) QBOORIIQINOND)
610Z ‘Oddd UOT}RWIOJUT ON pareAnIn) 1 P29D.12]0 PIVUIS
610T ‘Oddd UONJBWLIOJUI ON]  POIBAI[NO-UON T winigna wnipodouay?)
6107 ‘Oddd UOJRWIOJUI ON]  PAIBAN[NO-UON ] SHOLIUAY-SNU0q wnipodouay?)
Q10T "Ik 10 uimed ¢10g '[© 19 1[ep[edellod 486 ‘ezie[en) PpaAIasqo uonisodiao oN pajeAn[nd-uoN 1 wnqpp wnipodoudy?)
910T T 10 uimeg PpaoAI9sqo uonisodrao oN paleAn[n) I SMDSNA “IeA ] S1UDINA DI
6107 ‘Oddd ‘S10T ¢ Te 39 poweyON UOTJRWLIOJUI ON]  POIBAI[NO-UON I snsouds snyjupipwy  JeddRYIURIRWY
2] 610¢
nlna “Te 10 JUI_YD ‘qL107 T8 10 ou3a3u ‘e/ (g ‘e 30 ou3asuy
S 191(C e 10 uIMEY (GT(T B 19 UIMEBY [T '8 12 OPISON
g soirede) (900g ‘zoyoues 2 BILAIA] 9661 ‘dID ‘T66T ‘ZION PAAIaSqO 9[04 91 939[dwo) pareAnnD ] WNs042qn] WNuvjos
hm 7861 ‘Indsq 29 ero1ED UONJBWLIOJUI ON]  POIBAI[NO-UON “we wnijofiliquidsis wnunjog JroorUR[OS
S DInjosqD 1, Jo 3>
S SUAIYY JJI[ 0} PIIE[AI UOT)BULIOJU] snje)s dwreu sapadg Aqure g



274 Biotechnol. Agron. Soc. Environ. 2019 23(4), 270-278

found no fitness difference between individuals reared
on S.lycopersicum and S.nigrum. Garcia & Espul
(1982) showed that T. absoluta was able to complete
its development on some wild Solanaceae species
including S. nigrum, S. elaeagnifolium, Lycopersicum
puberulum, Datura ferox, D.stramonium and
Nicotiana glauca. In particular, the tomato leafminer
showed the ability to overwinter, yet at low population
density, on winter potato and S. nigrum (Cocco et al.,
2015). Alternative hosts in winter may therefore
represent a source of re-infestation for spring-summer
tomato crops. Finally, Galarza (1984) showed that no
eggs were laid by T. absoluta on several Solanaceous
species, including Salpichroa origanifolia, D. ferox
and Physalis viscosa. Datura stramonium did not
allow T.absoluta to complete its life cycle (Bawin
et al.,2015; Abbes et al., 2016).

Our literature survey also highlighted plants
belonging to  Amaranthaceae, Cucurbitaceae,
Fabaceae, Euphorbiaceae, Malvacea and Asteraceae,
which are reported as alternative hosts for this pest
(Table 1). Convolvulaceae are not suitable alternative
hosts for T. absoluta: no oviposition was observed on
Calystegia sepium and Convolvulus arvensis (Bawin
etal., 2016). Also, T. absoluta does not oviposit on
Beta vulgaris vulgaris and Chenopodium album,
belonging to Amaranthaceae (Bawin et al., 2016).
Finally, T. absoluta could not develop on other plant
species such as Geranium robertianum and C. pepo
(Ingegno et al., 2017b).

Suitability of host plants to 7. absoluta development
may be linked to its oviposition behaviour which may
influence the larval survivability, given that most
lepidopteran larvae cannot migrate to alternative host
plants (Awmack & Leather, 2002; Gripenberg et al.,
2010). Various factors may influence the oviposition
site selected by the leafminer, including the larval
host plant experience (Caparros Megido et al., 2014),
the conspecific infestation level (Bawin et al., 2014;
De Backer et al., 2015) and parasites (Bawin et al.,
2014).

S.HOST PLANTS AND TUTA ABSOLUTA
CONTROL

Using tolerant cultivars in plant breeding programs
may reduce the use of chemical insecticides as well
as problems of resistance to many active ingredients
(Gharekhani & Salek-Ebrahimi, 2014). In search for
tolerant tomato cultivars, 7. absoluta life history traits
were compared on different cultivars during field and
laboratory assays (Table 2). Several studies made
conclusions based on the absence of fitness differences
among the tested tomato cultivars: the intrinsic rate of
increase, net reproductive rate, and mean generation
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times were similar in 7. absoluta individuals reared
on the cultivars ‘Falkato’, ‘Isabella’ and ‘Grandella’
(Rostami et al., 2017). However, many other studies
showed differences among the tested cultivars (Table 2).
Susceptible tomato cultivars tested under laboratory or
field conditions were characterized by a high number of
mined (with or without larvae) leaves, stems or fruits,
as well as a better suitability for egg-laying (Oliveira
et al., 2009; Cherif et al., 2013; Khederi et al., 2014,
Darbain et al., 2016; Sohrabi et al., 2016a; Sohrabi
et al.,2016b; Allache et al., 2017; Ghaderi et al., 2017).
Tomato cultivar ‘Bravo’ is commonly classified as one
of the most susceptible cultivars, and was shown to be
a better host plant than cultivar ‘“Tex 317: the latter led
to a longer development time and a lower emergence
rate (Silva et al., 2015). The net reproductive rate as
well as the intrinsic rate of population growth were
both higher on ‘Bravo’ than on ‘Tex 317°. Larvae
feeding on the ‘Valouro’ cultivar, classified as highly
susceptible to T.absoluta infestation, showed the
lowest proteolytic and amylolytic activity and reached
the highest body weight (3.42 mg) compared to the
‘Korral’ cultivar (Shahbaz et al., 2017). Sadeghinasab
et al. (2017) indicated that Km and Vmax values for
a-amylase, the specific activity of o-/B-glucosidases
and o/B-galactosidases, obtained for 7. absoluta fourth
instar larvae differ among tested tomato cultivars
(‘Kingston’, ‘Riogrande’, ‘Super Luna’, ‘Super
Chief’, ‘Super strain B’ and ‘Calj’). They reported that
the ‘Kingston’ cultivar could be considered as the least
suitable host for 7. absoluta development, since larvae
showed lowest carbohydrase activities.

Tuta absoluta cultivar resistance is likely associated
with the diversity and abundance of glandular trichomes
(Campos et al., 2009; Khederi et al., 2014; Shahbaz
et al., 2017). The length and density of glandular
trichomes are negatively correlated with 7. absoluta
damage (Darbain et al., 2016). Sohrabi et al. (2016b)
suggested that the high density of leaf trichomes
present in three cultivars (cvs. ‘Berlina’, ‘Zaman’
and ‘Golsar’) tested under field conditions could be
one of the possible causes of resistance to the tomato
leafminer. In Lycopersicon hirsutum, the increase of
glandular trichome density, especially the abundance
of 2-TD, was linked with the reduction of the larval
development rate and survival of T.absoluta (Leite
et al., 1999a; Leite et al., 1999b; Leite et al., 2001).
Khederi et al. (2014) found that, under greenhouse
conditions, the most infested tomato genotypes (Mobil
and Cal J N3) displayed the lowest IV and VI trichome
style ranks of leaf blade, vein and domatia (glandular
trichomes). De Oliveira et al. (2012) confirmed that
genotypes with higher densities of glandular trichomes
had higher resistance than the susceptible controls,
with the strain BPX-367D-238-02 being particularly
notable in its resistance. However, glandular trichomes
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Table 2. List of tolerant and susceptible tomato cultivars to Tuta absoluta damages — Liste des cultivars de tomate tolérants

et sensibles aux dégdts de Tuta absoluta.

Assays Tolerant cultivars Susceptible cultivars Reference
Field Open field ‘Shams’ ‘Ferrinz’ Cherif et al., 2013
‘Chebli’
‘Raha’ Sohrabi et al., 2016a
‘Quintini’
‘ES9090 F°
‘Berlina’ ‘Ps-6515° Sohrabi et al., 2016b
‘Golsar’ ‘Petoprid-5’
‘Poolad’ ‘Matin’
‘Zaman’ ‘Sandokan-F1’
‘Golshan-616’
‘Sadeen-95°
‘Sadeen-21’
‘Logain’ ‘Alissa F1° Darbain et al., 2016
‘Super Strain B’
Protected field ‘HGB-674" Oliveira et al., 2009
‘HGB 497’
‘Rio Grande’ ‘Mobil’ Khederi et al., 2014
‘King ston’ ‘Cal JN3’
‘Korral’ ‘Valouro’ Shahbaz et al., 2017
‘CH Falat’ ‘Cal N3’
‘Toufan’ ‘Sahara’ Allache et al., 2017
‘Dawson’
Laboratory ‘Tex 317° ‘Bravo’ Silva et al., 2015
‘Primo Early’ ‘Cal JN3’ Ghaderi et al., 2017
‘Early Urbana’
‘Y?
‘Kingston’ ‘Riogrande’ Sadeghinasab et al., 2017
‘Super Luna’
‘Super Chief’

‘Super strain B’
‘Calj’

also reduce the fitness of biological control agents.
Bottega et al. (2017) suggested that cultivars presenting
high densities of glandular trichomes, especially those
of type I and IV, could be antagonistic to biological
control of T.absoluta by Podisus nigrispinus
(Dallas) (Hemiptera: Pentatomidae) in tomato fields.
Phytochemicals, which constitute approximately
90% of the type IV glandular trichromes secretion
(Fobes et al., 1985), may play an important role in the
resistance to T.absoluta (De Resende et al., 2006).
De Resende et al. (2006) found that the resistance level
increased with longer exposition time to the acylsugars
contents in F2 and F2BC1 tomato plants derived
from the interspecific crossing between L. esculentum
“TOM-584" and L. pennellii ‘LLA716’, both in the field
and in cage tests. They reported also that acylsugar
contents seemed to be highly and negatively correlated
with the traits related to the pinworm resistance.

Resistance mechanisms of plants against pests may
be divided into two categories, namely antixenosis
(non-preference of insect for plants) (Painter, 1951)
and antibiosis (adverse physiological effects that occur
in a pest after ingesting a plant) (Kogan, 1994). Arecent
study characterized the antixenosis and antibiosis
resistance expression of genotypes in the Solanum
section Lycopersicon (S.lycopersicum [Fiorentino,
Naomi and Belle], S.habrochaites [RCAT030597,
P1126446], S. chilense [INIABB79], S.peruvianum
[RCAT031296, RCAT039874 and RCAT030403] and
S. pimpinellifolium [PI1390739]) against T.absoluta
(Vitta et al., 2016). It has been demonstrated that the
resistance-level characterization depends on the insect
response; the genotype S. habrochaites (RCAT030597)
presented more resistance by antibiosis, while S. chilense,
considered as less preferred for oviposition, presented
the highest larval survival (Vitta et al., 2016).
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Nitrogen inputs also impact the quality of a host for
T. absoluta. At least three independent studies suggest
that higher nitrogen fertilization enhances T.absoluta
fitness (larval developmental rate, pupal weight,
reproduction rate) (Larbat et al., 2015; Coqueret et al.,
2017; Blazhevski et al., 2018). Recent studies reported
that sub-optimal nitrogen supplies, water treatments
or their interactions, negatively affect the survival and
development of 7. absoluta larvae on tomato plants (Han
et al.,2014; Han et al., 2016).

6. CONCLUSIONS

Tuta absoluta is considered a key pest of tomato crops
causing heavy yield losses worldwide. Great efforts have
tobe deployed in order to manage this pestby investigating
its host range and developing eco-friendly and safe
management tools. The host range and occurrence of
T. absoluta in the landscape, especially on non-cultivated
Solanaceous plants, is likely to influence the spread and
abundance of the pest in the crop (Bawin et al., 2015;
Coccoetal.,2015; Abbes et al.,2016). Cultural practices,
including crop rotation with non-Solanaceous plants as
well as removing and destruction of infested plants and
weeds, may provide adequate management of the pest
and help to reduce insecticide applications. Development
of resistant tomato cultivars, by the transfer of resistance
factors to commercial tomato cultivars, may be useful
in pest management programs preconized against
T. absoluta (Sohrabi et al., 2016b). The use of RNAi
technology by producing transgenic plants that express
dsRNA molecules should be reinforced (Camargo et al.,
2016). Fertilization manipulation adopted in combination
with biological control, host plant resistance and cultural
practices may enhance the effectiveness of Integrated
Pest Management packages used to control 7. absoluta
(Blazhevski et al., 2018).
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