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Abstract
Host range evolution is a central issue for pest management, particularly for invasive species of agricultural importance. The 
invasive tomato leaf miner, Tuta absoluta Meyrick (Lepidoptera: Gelechiidae), a key pest of tomato in Europe and recently in 
sub-Saharan Africa, is a good model organism to better understand underlying processes. We studied oviposition acceptance 
(proportion of females accepting a given plant as host for laying egg), oviposition preference (number of eggs laid by females 
on a given host plant) and performance (offspring development estimated as survival from egg to adult) of two T. absoluta 
populations originating from France (FRA) and Senegal (SEN) on six solanaceous plants (tomato, eggplant, Ethiopian 
eggplant, potato, sweet pepper and pepper). The ovipositional behavioral pattern differed between the two populations; the 
SEN population showed higher oviposition acceptance on Ethiopian eggplant and sweet pepper than the FRA population. 
In addition, SEN population showed higher oviposition preference toward sweet pepper and potato than the FRA popula-
tion. By contrast, the FRA population showed higher preference toward tomato and eggplant than the SEN population. The 
two populations of T. absoluta performed best on tomato (the preferred host plant) and showed similar decreasing trend in 
performance when comparing the two populations on the various other host plants. For both populations, performance on 
solanaceous plant species was closely related to ovipositional response of females to these plants. The differences observed 
between the two populations may indicate an ongoing differentiation in the host range of T. absoluta in the two invaded 
areas, possibly due to the abundance of these alternative host crops in Senegal at a period when tomato crops are scarce.
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Key message

• Preference–performance traits of French and Senegalese 
Tuta absoluta populations (FRA and SEN, respectively) 
were evaluated on six solanaceous plants.

• Both T. absoluta populations preferred and performed 
best on tomato.

• SEN showed higher acceptance than FRA for Ethio-
pian pepper and showed higher preference than FRA for 
potato.

• Survival from egg to adult on the various plants did not 
differ between the two populations.

• The results suggest ongoing differentiation in the host 
range of T. absoluta across invaded areas.

Introduction

Phytophagous insects account for a large part of terrestrial 
biodiversity (Strong et al. 1984). Understanding the mecha-
nisms underlying their diversity has been a central topic in 
ecology and evolutionary biology (Ehrlich and Raven 1964; 
Futuyma and Moreno 1988; Jaenike 1990; Mitter and Far-
rell 1991; Futuyma and Agrawal 2009). Some species show 
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geographic variations in the use of host plants, which may be 
a recent or ongoing evolutionary process (Singer et al. 1992; 
Bigger and Fox 1997; Thompson 1999; Funk and Bernays 
2001; Nylin et al. 2009; Kohyama et al. 2012). Such changes 
in host use pattern of herbivorous insects may occur when 
populations experience new plant species, and adaptation to 
new host plants can involve changes in life history traits such 
as adult oviposition behavior, larval feeding behavior and/or 
digestive physiology (Dethier 1954; Bush 1975; Feeny et al. 
1985). Oligophagous species can colonize new hosts in areas 
where their original or preferred hosts are absent or much 
less abundant. The availability of new hosts can therefore 
facilitate the continued expansion of such species in regions 
beyond the geographic scope of native hosts. For example, 
the common brimstone, Gonepteryx rhamni L. (Lepidoptera, 
Pieridae), one of the few butterflies with host-limited spatial 
distribution, was able to expand its British distribution fol-
lowing the introduction of extra host plants in North Wales 
(Gutiérrez and Thomas 2001).

Herbivorous insects specialization has been viewed as the 
result of an optimization process of a host plant use, poten-
tially limiting larval performance on other hosts (Futuyma 
and Moreno 1988). The ‘trade-off’ hypothesis for food 
specialization postulates that increased performance on a 
given resource comes at the cost of decreased performance 
on other resources (Jaenike 1990; Noriyuki and Osawa 
2012). The ‘trade-off’ hypothesis is tightly linked to the 
‘preference–performance’ stating that females will tend to 
oviposit on hosts on which their offspring perform the best, 
particularly when offspring are poorly mobile (Gripenberg 
et al. 2010). Accordingly, females should prefer hosts that 
are most suitable for larval development and accept less suit-
able plant species when the preferred host is either absent 
or not found (Jaenike 1978; Thompson 1988; Scheirs and 
Bruyn 2001; Awmack and Leather 2002). In oligophagous 
insects, relation between female preference and larval per-
formance should be very tight as larvae can survive only 
in a small number of host plants. However, some studies 
indicate that females of some insect species do not select 
exclusively plants or habitats that are optimal for larval 
growth (Wiklund 1975; Rausher 1979; Friberg et al. 2008), 
and can lay eggs on plants that are unsuitable for offspring 
development (Chew 1975; 1981). Assessing the relationship 
between adult oviposition preference and larval performance 
is thus of utmost importance to better understand host speci-
ficity and host shifts, particularly for invasive insect species 
(Futuyma and Agrawal 2009).

The tomato leaf miner, Tuta absoluta Meyrick (Lepidop-
tera: Gelechiidae), native to South America, has become a 
key invasive pest of tomato (Desneux et al. 2010; Campos 
et al. 2017). It was first observed outside South America 
in Eastern Spain in 2006 and 2 years later in North Africa, 
where damage in greenhouses and open fields reached 

80–100% (Desneux et al. 2011; Biondi et al. 2018). The 
pest was then detected in most sub-Saharan African coun-
tries (Adamou et al. 2016; Son et al. 2017; Visser et al. 2017, 
and see Mansour et al. 2018 for a review), including Sen-
egal (Pfeiffer et al. 2013; Brévault et al. 2014; Sylla et al. 
2017). It has also been reported in the Middle East (Cam-
pos et al. 2017) and more recently in India (Sankarganesh 
et al. 2017) threatening now China tomato crops (Xian et al. 
2017; Han et al. 2018). In a recent study, Guillemaud et al. 
(2015) provided strong evidence that a single introduction 
from Chile to Spain has occurred, followed by a geographic 
expansion in the Afro-Eurasia supercontinent. The same 
study indicated an almost complete absence of genetic struc-
turing in the invaded areas from southern Spain to Israel 
and from Israel to Morocco. Many cultivated host plants, 
primarily from the family Solanaceae, have been reported 
for T. absoluta (Table 1). However, oviposition preference 
or larval performance on such host plants has been partially 
assessed, particularly in recently invaded areas. Besides 
cultivated Solanaceae, T. absoluta was reported to lay eggs 
and develop on wild solanaceous plants such as Solanum 
nigrum L. (black nightshade), Atropa belladonna L. and 
Datura stramonium L. (Desneux et al. 2010; Bawin et al. 
2015; Abbes et al. 2016). 

In the present study, we assessed the oviposition accept-
ance–preference and developmental performance of imma-
ture stages on various host plants of two populations of T. 
absoluta originating from Europe (France) and sub-Saharan 
Africa (Senegal). We hypothesized that any significant dif-
ference between the two populations in oviposition accept-
ance–preference or larval performance on a series of host 
plants might indicate possible ongoing differentiation of 
their respective host range. Based on the trade-off and pref-
erence–performance hypotheses, the objective was to verify 
to what extent (1) immature stages perform better on the 
most preferred host and (2) local availability of alternative 
host plants can alter the preference–performance relation-
ship. Results are discussed in the light of possible genetic-
based adaptation to resources available in the invaded areas 
and potential for host shift.

Materials and methods

Laboratory experiments

Two populations of T. absoluta were used for laboratory 
experiments. The French strain (FRA) originated from 65 
individuals collected in 2009 on greenhouse tomato plants 
in the South of France, to which at least 50 tomato field-
collected individuals were added yearly. The Senegal strain 
(SEN) originated from collections of > 200 larvae on tomato 
fields in the Niayes area of Senegal in January 2015. Both 



1389Journal of Pest Science (2019) 92:1387–1396 

1 3

colonies were reared under laboratory conditions (photo-
period 16L:8D, 25 ± 2 °C, 65 ± 10% R.H.) in mesh cages 
(120 × 70 × 125 cm) containing four tomato potted plants and 
honey/water mix (10%) provided ad libitum.

Six main solanaceous plants commonly found in the main 
vegetable-cropping area in Senegal were selected to assess T. 
absoluta oviposition acceptance–preference and larval per-
formance under laboratory conditions: tomato (S. lycopersi-
cum cv. Xina, Tropicasem), potato (S. tuberosum cv. Alaska, 
Gopex), pepper (C. frutescens cv. Bombardier, Technisem), 
sweet pepper (C. annuum cv. Goliath F1, Technisem) and 
two eggplant species (S. melongena cv. Kalenda F1, Tech-
nisem and S. aethiopicum cv. Keur Mbir Ndao, Tropicasem). 
Plants were grown using small plastic pots filled with com-
mercial compost.

Oviposition acceptance and Oviposition preference—
Female oviposition acceptance and preference for the six 
selected solanaceous plants were individually assessed in no 
choice tests. Gravid females were considered mated as they 
were kept together in cohorts with males for a minimum of 
5 days before being used in oviposition experiments. Tests 
were performed in cylindrical plastic cages (10 cm diameter 
and 20 cm height) containing one single plant (4 weeks). 
Eggs were counted on plants 24 h after release of females 

into cages defining the oviposition acceptance as the propor-
tion of females that laid at least one egg on the plant species 
tested and the oviposition preference as the number of eggs 
laid by females on the tested plants. Twelve replicates were 
performed for each plant species.

Juvenile Performance (egg to adult)—For each of the 
six selected solanaceous plants, three eggs per plant (on 
10 plants) were individually placed on randomly selected 
leaves covered with a mesh bag. Then, egg hatching, larval 
development and adult emergence were checked daily. The 
offspring development was estimated as the proportion of 
surviving individuals from egg to adult, as well as the devel-
opment time to reach adulthood. Laboratory experiments 
were conducted in climatic chambers at 25 ± 1 °C, 65 ± 10% 
R.H., and a photoperiod 16L:8D (hours).

Field survey

Monitoring of a set of 527 solanaceous field crops was car-
ried out over two cropping seasons (from January to June) 
in 2014 and 2015 in the main vegetable-producing area in 
Senegal (Niayes). The objective was to assess the host plant 
range of T. absoluta and the proportion of infested plants. 
In each sampled field, 24 plants were randomly selected and 

Table 1  Host crops of the tomato leaf miner, Tuta absoluta, in native (South America) versus invaded areas (Europe and Africa)

a Importance describes the incidence of damage caused by T. absoluta on the various possible host plants, the magnitude of potential negative 
effects of infestation (+, ++ or +++) is relative to the optimal host (i.e. tomato being at maximum of negative impact: +++)

Area Family Host plant Common name Main reference Importancea

Native South America Solanaceae Solanum lycopersicum
Solanum tuberosum
Solanum melongena
Solanum sisymbriifolium
Capsicum annuum
Nicotiana tabacum
Nicotiana rustica
Nicandra physalodes
Solanum dulcamara

Tomato
Potato
Eggplant
Litchi tomato
Pepper
Tobacco
Mapacho tobacco
Apple pf Peru
Bittersweet

Vargas (1970)
Campos (1976)
Galarza (1984)
Galarza (1984)
García and Espul (1982)
Mallea et al. (1974)
Desneux et al. (2010)
Desneux et al. (2010)
Vargas (1970)

+++
++
++
+
+
+
+
+
+

Invaded Europe Solanaceae Solanum lycopersicum
Solanum tuberosum
Solanum melongena
Solanum muricatum
Capsicum annuum
Nicotiana tabacum
Physalis peruviana

Tomato
Potato
Eggplant
Pepino
Pepper
Tobacco
Cape gooseberry

Urbaneja et al. (2013)
Desneux et al. (2010)
Desneux et al. (2010)
Wyckhuys et al. (2013)
Portakaldali et al. (2013)
Desneux et al. (2010))
Tropea Garzia (2009)

+++
+++
++
+
+
+
+

Amaranthaceae Chenopodium album
Beta vulgaris vulgaris

Lamb’s quarters
Sugar beet

Portakaldali et al. (2013)
Portakaldali et al. (2013)

+
+

Convolvulaceae Convolvulus arvensis
Calystegia sepiums

Field Bindweed
Hedge Bindweed

Portakaldali et al. (2013)
Portakaldali et al. (2013)

+
+

Fabaceae Phaseolus vulgari Common bean Wyckhuys et al. (2013) +
Invaded Africa Solanaceae Solanum lycopersicum

Solanum tuberosum
Solanum melongena
Solanum aethiopicum 
Capsicum annuum

Tomato
Potato
Eggplant
African eggplant
Pepper

Kharroubi (2008)
Guenaoui (2008)
Guenaoui (2008)
Brévault et al. (2014)
Ouardi et al. (2012)

+++
++
++
+
+
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checked for the presence of T. absoluta mines (with or with-
out larvae).

Statistical analyses

All statistical analyses were carried out using R version 3.2.3 
(R. Core Team 2015). Oviposition acceptance (proportion of 
females that laid at least one egg on tested plants) or prefer-
ence (number of eggs laid by females on tested plants) were 
compared on the six tested solanaceous plants as well as 
between the two populations (FRA and SEN) for each plant 
using a generalized linear model with a binomial distribution 
(link = logit) and a Poisson error distribution (link = log), 
respectively (‘stats’ package). A generalized linear model, 
respectively, with a binomial distribution (link = logit) and 
a Poisson error distribution (link = log) was used to analyze 
the effect of plant species on egg and larval performance 
(survival and development time from egg to adult). Multi-
ple comparisons of mean values were performed with the 
least significant difference (Tukey) post hoc test (P < 0.05) 
using the ‘multcomp’ package. A MANOVA Wilk’s test was 
used to compare the performance end points between the 
two populations per given host plant. Occurrence (propor-
tion of infested fields) and incidence (proportion of infested 
plants) of T. absoluta as a function of monitored solana-
ceous field crops were analyzed using a generalized linear 
model with a binomial distribution (link = logit). The rela-
tionship between larval performance and oviposition accept-
ance–preference or field incidence was assessed using Spear-
man’s correlation.

Results

Oviposition acceptance and oviposition preference

The oviposition acceptance of females from both the FRA 
and SEN populations varied depending on the plant spe-
cies encountered (χ5

2 = 48.3, P < 0.001, χ5
2 = 65.5, P < 0.001, 

respectively) (Fig. 1a). The proportion of females from the 
FRA and SEN populations that laid at least one egg on the 
plant was the highest on S. lycopersicum (11/12 for both 
populations), whereas it was the lowest on C. annuum (0/12 
and 3/12, respectively) and C. frutescens (0/12 for both pop-
ulations). This proportion differed also depending on the 
population tested. The SEN population had a higher oviposi-
tion acceptance on S. aethiopicum and C. annuum than the 
FRA population (χ1

2 = 4.64, P = 0.031, χ5
2 = 6.89, P = 0.032, 

respectively), as well as in case of S. tuberosum, although it 
was only marginally significant (χ1

2 = 2.72, P = 0.099).
The oviposition preference of females from both the 

FRA and SEN populations varied depending on the plant 
species encountered (χ5

2 = 814.76, P < 0.001, χ5
2 = 290.08, 

P < 0.001, respectively) (Fig. 1b). The number of eggs laid 
by the FRA and SEN females was the highest on S. lycoper-
sicum (≈ 23 and 11, respectively), whereas it was the lowest 
on C. annuum (0 and ≈ 1, respectively) and C. frutescens 
(no eggs deposited by the two parasitoid populations). This 
number differed also depending on the population tested. 
The FRA population laid a higher number of eggs than 
the SEN population in S. lycopersicum and S. melongena 
(χ1

2 = 48.53, P < 0.001, χ1
2 = 33.88, P < 0.001, respectively), 

whereas the SEN population laid a higher number of eggs 
than the FRA population in S. tuberosum and C. annuum 
(χ1

2 = 14.01, P < 0.001, χ1
2 = 8.32, P = 0.004, respectively).

Juvenile performance (egg to adult)

Proportion of eggs reaching the adult stage varied sig-
nificantly depending on the plant species for the FRA 
(χ5

2 = 187.07, P < 0.001) and SEN (χ5
2 = 179.09, P < 0.001) 

populations (Table 2). Survival rate of the FRA population 
was higher on S. lycopersicum than that on S. melongena 
and S. tuberosum, themselves higher than on S. aethiopi-
cum. Survival rate of SEN did not significantly differ on S. 
lycopersicum and S. melongena, but was higher on S. lyco-
persicum than on S. tuberosum and S. aethiopicum (Table 2). 
For both populations, there was low or no survival on C. 
annuum and C. frutescens, respectively. Survival from egg 
to adult did not differ significantly between populations, for 
one given host plant (MANOVA Wilk’s test, P > 0.05).

Development time from egg to adult also differed sig-
nificantly depending on the plant species for the FRA 
(χ4

2 = 5.46, P < 0.01) and SEN (χ4
2 = 9.24, P < 0,001) popu-

lations (Table 2). For both populations, it was the shortest 
when larvae fed on S. lycopersicum. Larvae from the SEN 
population developed faster than those of the FRA popula-
tion when they fed on S. lycopersicum (F = 27.0, P < 0.01) 
and S. tuberosum (F = 42.3, P < 0.01). No difference between 
strains was observed on other tested plants.

Oviposition acceptance and performance (survival from 
egg to adult) were highly correlated for FRA (r = 0.92, 
P < 0.01) and SEN (r = 0.99, P < 0.01) (Fig. 2a). Oviposi-
tion preference and performance were also highly correlated 
for FRA (r = 0.88, P < 0.01) and SEN (r = 0.91, P < 0.01) 
(Fig. 2b).

Field survey

Most tomato fields (> 90% occurrence) showed symptoms 
of T. absoluta presence (Table 3). Damage caused by T. 
absoluta was lower (χ2

5,517 = 474.4; P < 0.001), but also 
frequently observed (> 50% occurrence) on potato and 
eggplant fields and more sporadically in Ethiopian egg-
plant, sweet pepper and pepper fields (25% occurrence). 
The incidence of the pest was the highest in tomato fields, 
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Fig. 1  a Oviposition acceptance (mean proportion of females that 
laid at least one egg on tested host plants ± SEM) and b oviposition 
preference (number of eggs laid by females on tested plants ± SEM) 
of Tuta absoluta females on six solanaceous plants. For one given 
population (FRA or SEN), bars followed by the same letter are not 

significantly different from each other according to Tukey’s post hoc 
test (P <0.05). Asterisks indicate significant difference between the 
two populations in oviposition acceptance or preference for a given 
plant, according to MANOVA Wilk’s test (***P < 0.001; **P < 0.01; 
*P < 0.05; m.s. means marginally significant P < 0.10)



1392 Journal of Pest Science (2019) 92:1387–1396

1 3

with an average of 54% infested plants (χ2
5,517 = 5723.3; 

P < 0.001), far ahead of other solanaceous crops such 
as potato (24%) and eggplant (17%). Very few damage 
(< 10% infested plants) were observed in Ethiopian egg-
plant, sweet pepper or pepper fields. Damage occasionally 
reached (max proportion of infested plants in one given 
field) 100% infested plants in 15, 5, 4 and 1% of moni-
tored fields for tomato, potato, eggplant, and sweet pepper, 
respectively. A positive relationship was observed between 
oviposition acceptance (r = 0.94, P = 0.01) or between 

oviposition preference (r = 0.91, P < 0.01) and incidence 
in the field.

Discussion

We demonstrated differences in the oviposition accept-
ance–preference and development performance on the six 
tested solanaceous plants between the two populations of T. 
absoluta originating from Europe (France) and sub-Saharan 

Table 2  Mean (± SE) values of the performance (survival and development time from egg to adult) of two Tuta absoluta populations from Sen-
egal (SEN) and France (FRA) on six solanaceous plants

Within each column, values followed by the same letter are not significantly different from each other according to Tukey’s post hoc test (at 
the P < 0.05 level). Asterisks indicate significant difference between the two populations in development time on a given plant, according to 
MANOVA Wilk’s test (*P < 0.05)

Plant species FRA SEN

Survival (%) Development time (days) Survival (%) Development time (days)

Solanum. lycopersicum 73.5 ± 7.57 a 25.2 ± 0.30 a* 66.6 ± 8.75 a 21.2 ± 0.54 a
Solanum melongena 47.1 ± 8.98 b 30.6 ± 0.42 c 50.0 ± 9.28 ab 25.3 ± 0.34 b
Solanum tuberosum 47.2 ± 8.43 b 28.4 ± 0.30 b* 40.0 ± 9.09 bc 25.1 ± 0.41 b
Solanum aethiopicum 28.5 ± 7.93 c 28.7 ± 0.47 b 36.6 ± 8.94 bc 28.5 ± 0.57 c
Capsicum annuum 2.9 ± 2.85 d 31.0 ± 0.50 c 10.0 ± 5.57 d 34.0 ± 0.73 d
Capsicum frutescens 0.0 ± 0.0 d – 0.0 ± 0.0 e –

Fig. 2  Relationship between a oviposition acceptance of Tuta absoluta females and juvenile survival (egg to adult) on six solanaceous plants and 
b oviposition preference of Tuta absoluta females and survival from egg to adult on six solanaceous plants, for FRA and SEN populations
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Africa (Senegal). Such differences may indicate possible 
ongoing differentiation of their respective host range. For 
both populations, there was a strong relationship between 
oviposition acceptance (preference) and successful devel-
opment (performance) of T. absoluta immature stages; the 
best performance of juveniles was on the most preferred 
host, tomato. The population collected in the most recently 
invaded area, i.e., Senegal, did not specialize on this pre-
ferred host plant, likely due to local availability of various 
alternative host plants associated with a spatial and/or tem-
poral lack of the preferred host.

Both populations displayed the same general pattern of 
oviposition acceptance–preference among the six solana-
ceous tested plants, ranking from highly accepted-preferred 
for tomato as the major host plant, moderately for eggplant, 
followed by potato and Ethiopian eggplant, to less accepted-
preferred for sweet pepper and pepper. The pattern of female 
oviposition response to Solanum versus Capsicum genus is 
likely linked to phylogenetic distance (Nylin et al. 2014). 
There were still differences occurring between SEN and 
FRA populations regarding preference traits, e.g., SEN 
population showing higher oviposition preference toward 
sweet pepper and potato than the FRA population. These dif-
ferences in acceptance and/or preference between FRA and 
SEN populations may indicate an ongoing differentiation in 
host range of T. absoluta between the two invaded areas. In 
most of the phytophagous insects, the plant on which larvae 
will feed on often depends on the mother’s oviposition pref-
erence (Thompson 1988; Gripenberg et al. 2010; Gómez 
Jiménez et al. 2014). As a result, oviposition behavior is 
a critical factor for the development of the larvae, and the 
first component was exposed to selection. Specialist insects 
can quickly expand their host range if a new host plant is 

taxonomically, chemically or morphologically close to its 
natural host (Lawton and Strong 1981; Dalin et al. 2006). 
Cases of geographic differentiation of host use among popu-
lations of invasive species have been reported, for example, 
for the ragweed leaf beetle, Ophraella communa LeSage 
(Coleoptera: Chrysomelidae) in Japan (Fukano et al. 2016). 
In its native range, O. communa mostly feeds on Ambrosia 
artemisiifolia and it does not utilize A. trifida as a host plant 
even though these plants are sympatrically distributed. How-
ever, the beetle began to attack also the novel host A. trifida 
soon after its introduction into Japan, indicating the ongoing 
host range expansion of O. communa in Japan.

The populations displayed the same general pattern of 
performance on the six solanaceous tested plants. Both 
populations performed best on tomato, in terms of survival 
and development time. In herbivorous insects, high survival 
rates and shorter development times are considered to be 
indicators of host plant suitability (Greenberg et al. 2002; 
Awmack and Leather 2002). Both populations can develop 
on other cultivated Solanaceae including eggplant, potato 
and Ethiopian eggplant. This suggests that the invasive pest 
has high potential to use secondary host plants, which can 
allow T. absoluta populations to persist in habitats where 
the major host plant is scarce (Tonnang et al. 2015). Our 
results confirmed and also showed high ability of T. absoluta 
population to develop on potato crops (Caparros Megido 
et al. 2013). Conversely, we showed that both populations 
are poorly adapted to develop on sweet pepper and pepper as 
was observed in the previous study (Biondi et al. 2018). The 
only reliably identified observations of T. absoluta attacking 
sweet pepper have been reported, but no indications have 
been found that T. absoluta is able to complete its lifecycle 
on this plant (Guenaoui et al. 2010).

The preference–performance hypothesis predicts that 
female insects maximize their fitness by using host plants 
which are associated with high larval performance (Jaenike 
1990; Desneux et al. 2009). For both populations, perfor-
mance (survival from egg to adult) on solanaceous plant spe-
cies was closely related to ovipositional response of females 
to these plants. Both populations of T. absoluta performed 
best on the preferred host plant, tomato. On one hand, it is 
possible that the SEN population already experienced ongo-
ing adaptation to locally available host plants such as Ethio-
pian eggplant and potato, associated with spatial or temporal 
lack of tomato. FRA population might have remained highly 
specialized in the absence of alternative hosts and repeated 
cycles on tomato in greenhouses. However, the adaption to 
novel hosts does not appear to result in decreased perfor-
mance on the preferred host (Hoeksema and Forde 2008). 
In addition, T. absoluta may need time to develop further its 
host range due to the strong association with its host plants 
during its life cycle, like most endophytes (Strong et al. 
1984; Gaston 1992).

Table 3  Occurrence and incidence of the tomato leaf miner, Tuta 
absoluta, on solanaceous crops in the Niayes area in Senegal (2014–
2015 survey)

A total of 24 plants per field were observed. N number of observed 
fields. Occurrence: percentage of fields with at least one infested 
plant. Incidence: percentage of plants with at least one damaged leaf 
(at least one mine). For one given column, values followed by the 
same letter are not significantly different from each other according to 
Tukey’s post hoc test (P < 0.05)

Crop N Occurrence (%) Incidence (%) Max 
incidence 
(%)

Tomato 226 90.4 a 53.8 a 100
Eggplant 123 61.0 b 17.3 c 100
Potato 40 70.0 b 24.0 b 100
Ethiopian egg-

plant
45 35.6 c 7.8 d 90

Sweet pepper 69 20.3 c 3.9 e 100
Pepper 20 25.0 c 2.8 e 20
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The two-year survey of six commonly cultivated sola-
naceous crops in Senegal showed the highest incidence 
of T. absoluta on tomato, with potential severe damages 
(Brévault et al. 2014). In addition, pest damage was also 
frequently observed on eggplant and potato fields and more 
sporadically in Ethiopian eggplant, whereas very low inci-
dence (< 10% infested plants) was observed on sweet pepper 
or pepper fields (Diatte et al. 2018). This host use pattern 
observed from the field matched with response of the SEN 
population to the same host plants in the laboratory, both 
in terms of oviposition acceptance–preference and develop-
ment. Results from the field indicate that T. absoluta has 
great potential to cause important damage to other plants 
from the family Solanaceae. Many solanaceous species have 
been considered as host plants, but empirical data on their 
suitability and carrying capacity (source vs. sink) as well as 
modulating factors, such as, for example, bottom-up effect 
(e.g., Han et al. 2014; Blazheyski et al. 2018), are still lack-
ing to make better predictions on the pest population dynam-
ics and geographic expansion.
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