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Abstract Tuta absoluta (Meyrick) (Lepidoptera:
Gelechiidae) is one of the most serious pests of tomato,
capable of causing 100% crop losses under favourable
conditions. We studied the effect of different host plants
on developmental and population parameters of this pest
at 25 ± 0.5 °C temperature, 70 ± 5% relative humidity
and 12 L: 12D photoperiod. Host plant had significant
effect on the developmental biology and the population
growth parameters of the pest. The leafminer developed
fastest on tomato leaves and slowest on potato tubers.
Population growth parameters like intrinsic rate of in-
crease, net reproductive rate, finite rate of increase,
doubling time and weekly multiplication rate of
T. absoluta were highest on tomato leaves and lowest
on potato tubers. Mean generation time was minimum
on tomato leaves and maximum on potato tubers. Fe-
males developed on tomato leaves were more fecund
than other hosts. Though, tomato was found to be the
most suitable host plant of T. absoluta, yet, the pest
developed and grew successfully on other alternate
hosts like potato (Solanum tuberosum L.), brinjal (Sola-
num melongena L.) and pepino (Solanum muricatum
Aiton). These hosts can, therefore, play an important
role in the survival, population build up and
overwintering of the miner. Further, under favourable
conditions the miner can become a serious pest on these
crops and need to be monitored on these crops as well.
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Introduction

Tuta absoluta (Meyrick) (Lepidoptera: Gelechiidae) is
one of the most serious pests of tomato throughout
the world (Desneux et al. 2011; Cocco et al. 2015a;
Cuthbertson et al. 2013; Oztemiz 2013; Sharma and
Gavkare 2017). The larvae cause damage by mining
into the leaves, shoots, flowers, buds and fruits
(Sharma and Gavkare 2017). Under favourable con-
ditions, this pest is capable of causing 100% crop
losses in tomato (Cocco et al. 2015b). Though, toma-
to is the most preferred host of T. absoluta, yet it has
also been reported to infest potato, brinjal, common
bean, tobacco and many other plants of the families
Solanaceae, Fabaceae, Cucurbitaceae, Euphorbiaceae,
and Amaranthaceae (Bayram et al. 2015; Mohamed
et al. 2015). Some non-solanaceous host plants were,
however, unsuitable for the growth and development
of T. absoluta (Bawin et al. 2016). There are few
reports on the trophic relationship between this pest
and its alternate host plants (Caparros Megido et al.
2013; Abbes et al. 2016; Bawin et al. 2016), yet the
information on the growth potential of T. absoluta on
its host plants except tomato and potato is missing.
Further, the host plant utilization by insects depends
upon the physical, chemical, physiological and mor-
phological defences of the hosts which ultimately
affect the life history traits of the insect (Singer
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et al. 2004). Life table parameters especially intrinsic
rate of increase, net reproductive rate and generation
time express the biotic potential and the population
growth of a species in the future generations (Frel
et al. 2003; Sauvion et al. 2005). These parameters
are strongly affected by the food quality which varies
with the host plants (Sauvion et al. 2005; Sharma and
Chandel 2009). Knowledge of the host range and
their suitability (in terms of survival, development
and growth potential) to the pest helps in understand-
ing the dispersion behaviour of the insect in the
environment and to guide pest managements deci-
sions (Hill et al. 2004). T. absoluta has invaded India
in 2014 (Sridhar et al. 2014) and has now been
spread to almost all parts of the country where tomato
is grown (Sridhar et al. 2014; Kalleshwaraswamy
et al. 2015; Shashank et al. 2015; Sharma and
Gavkare 2017). Being a new entrant, much work
has not been done on this devastating pest in the
country. The present study, therefore, aims at to study
the effect of host plants like tomato, Solanum
lycopersicum L. (leaves and fruits), potato, Solanum
tuberosum L. (leaves and tuber), brinjal, Solanum
melongena L. and pepino, Solanum muricatum Aiton
on developmental biology and population growth pa-
rameters to understand survival and growth potential
of T. absoluta on these alternate hosts. The study also
be useful to understand the possible role of alternate
host plants on population or overwintering of the pest
in the absence of the main crop (tomato).

Material and methods

Host plants and insect culture

Four host plants namely tomato (leaves and fruits),
potato (leaves and tuber), brinjal (leaves) and pepino
(leaves) were chosen for the study. Tomato, potato
and brinjal were cultivated at the experimental farm
of the Department of Entomology, YSP University of
Horticulture and Forestry, Nauni, Solan, Himachal
Pradesh, India, whereas, pepino was raised at the
experimental farm of the Department of Vegetable
Science of the University as per the standard package
of practices of the University. The culture of
T. absoluta was obtained from the stock culture main-
tained in the Bio-control Research Laboratory of the
Department of Entomology and reared on the

respective hosts for one generation before using for
the experiments. The environmental conditions used
to rear the insect and conduct the experiments were
25 ± 0.5 °C temperature, 70 ± 5% relative humidity
and 12 L: 12D photoperiod. The adults of second
generation were transferred to insect rearing cages
for mating and provided10% honey solution in cotton
swabs as food. After 48 h each host substrate was
exposed separately to the moths for egg laying.

Developmental biology, survival and growth index

Eggs laid on a single day by the females from the
second generation on each host plant were used in
the experiments. Leaves of tomato, potato, brinjal
and pepino; and slices of tomato fruit and potato
tuber were individually exposed to 12–15 pairs of
T. absoluta for 24 h for egg laying. However, the
insect could not be reared on potato slices and whole
potato tubers were used, hence, no observations
were recorded for individual larval instars. 10%
honey solution in cotton swabs was given as food
for adults. In each case 30 eggs were selected and
placed individually in petri dishes (9 cm diameter).
These eggs were observed daily for hatching, and
observations on egg development time and survival
were recorded. Newly emerged larvae were reared
individually on the respective hosts in petri dishes
under-lined with moist filter paper towel. The larvae
were examined daily for moulting and their food
was changed after every 24 h till the last larva
pupated. Observations on the development time
and survival of each larval instar were recorded.
Pupae thus obtained were sexed (Genç 2016) and
placed individually in glass tubes for adult emer-
gence. Observations on the duration of pupal devel-
opment, survival and sex ratio were recorded.

Adults developed from the pupae were kept in pairs
in glass chimneys containing host substrate for egg
laying and 10% honey solution in cotton swabs as food.
The oviposition substrate was observed for egg laying
and replaced daily till the last adult died. The food was
also replaced daily. Observations on daily survival, fe-
cundity, adult longevity, pre-oviposition period, ovipo-
sition period and post-oviposition period were recorded.

Larval growth index, pupal growth index and overall
immature growth index were calculated by dividing the
survival rate of each growth stage by development time
(Setamou et al. 1999).
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Population growth parameters

Daily survival and fecundity data were used to construct
life-fertility tables of the pest on each host separately to
calculate the population growth parameters (Birch 1948;
Carey 2001) as under:

x = age of the individuals in days (pivotal age), lx =
the proportion of females still alive at age x (survival
rate) and mx = the number of female eggs laid per fe-
male at the age x (fecundity rate). Data thus obtained
were used to calculate the following population growth
parameters or fertility parameters.

i) The net reproductive rate (Ro): rate of multiplication
of the population in each generation, measured in
terms of females produced per generation, calculated
as Ro =Σlxmx

ii) Intrinsic rate of natural increase (rm): calculated by
using the expression Σ (e-rmx lxmx) = 1.

iii) Mean generation time (T): the mean period elaps-
ing from the birth of parents to the birth of off-
spring, calculated by the formula:

T ¼ LogeRo=rm:

iv) Finite rate of natural increase (λ): the number of
times the population increases per unit time, calcu-
lated by the formula:

λ ¼ Antilogerm:

v) The weekly multiplication rate: the number of times
the population increases in a week, calculated by
the formula:

WM ¼ e7rm

vi) The doubling time (DT): the time taken in days by
a species to double its population, calculated by the
formula:

DT ¼ loge2=rm:

Data analysis

The jackknife procedure was used to recalculate the above
parameters. The jackknife method removes one observa-
tion from the original data set and recalculates the param-
eter of interest from the truncated data set. These new
estimates, also called as pseudovalues, were further used
to calculate the fresh values of each parameter which

served as replications for the parameter to calculate mean
and standard error (Meyer et al. 1986; Maia et al. 2000).

Data on the development time, fecundity, and popu-
lation growth parameters of the pest on different hosts
were subjected to one-way analysis of variance and
significantly different (p = 0.05) means were separated
by least significant difference (LSD).

Results

Developmental biology, survival and growth index

Mean development time of each developmental stages
of T. absoluta on different host plants differed signifi-
cantly (Table 1). Incubation period was shortest
(3.30 days) on tomato leaves and longest (6.94 days)
on potato tubers. Larval development of T. absoluta
was the fastest (15.1 days) on tomato leaves followed
by potato leaves, tomato fruits, brinjal leaves, pepino
leaves and potato tuber. Similarly, the pupal period was
the shortest (10.4 days) on tomato leaves and longest
on potato tubers, pepino and brinjial leaves. The pest
took 28.88, 32.47, 32.88, 42.27, 47.73 and 60.14 days
to complete the immature development (egg-adult
emergence) on tomato leaves, potato leaves, tomato
fruits, brinjal leaves, pepino leaves and potato tubers,
respectively. Both male and female longevity differed
significantly among different host plants, and was
shortest on brinjal and pepino leaves and longest on
potato tubers (Table 2). Females lived longer than
males in each case. Food source had no significant
impact on pre-oviposition period of the pest, whereas
oviposition period, post-oviposition period and fecun-
dity varied significantly among different hosts
(Table 2). Though the female longevity was the highest
on potato tubers, the oviposition period was shortest
(5.67 days) on this host. The longest oviposition period
was recorded in females reared on tomato leaves. The
post-oviposition period was longest (12 days) on pota-
to tubers and shortest on brinjal and pepino leaves.
Fecundity of the pest was highest (175.38 eggs/female)
on tomato leaves followed by tomato fruits, brinjal
leaves, pepino leaves and potato tuber (20.66
eggs/female). Sex ratio (M: F) varied from 1: 0.88 on
brinjal leaves to 1: 1.5 on pepino leaves.

The mortality and growth indices for egg, larva, pupa
and overall immature stage of T. absoluta on different
hosts are presented in Table 3. The egg and larval
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mortality was the lowest (13.3 and 0%, respectively) on
tomato leaves and highest (43.3 and 16.7%, respective-
ly) on potato tubers. The pupal mortality was highest
(16.7%) on potato tubers, whereas, no pupal mortality
was observed on tomato fruits. Daily survival rate and
fecundity of female moths is presented in Fig. 1. Insects
reared on tomato leaves had minimum (16.6%) imma-
ture mortality and 83.4% individuals developed into
adults, whereas those reared on potato tubers experi-
enced maximum (76.7%) mortality during the immature
stages and only 23.3% individuals reached the adult
stage. The maximum daily fecundity (female
eggs/female) was on 3rd or 4th day after the start of
the egg laying. The growth indices of egg, larva, pupa
and overall immature stage (egg to adult emergence)
were also the highest (26.3, 6.6, 9.3 and 2.9, respective-
ly) on tomato leaves and the lowest (8.2, 2.2, 5.2 and
0.4, respectively) on potato tubers (Table 3).

Population growth parameters

Food source had significant impact on the population
growth parameters namely, net reproductive rate (Ro),
intrinsic rate of increase (rm), mean generation time (T),
finite rate of increase (λ), doubling time (DT) and week-
ly multiplication rate (WM) of T. absoluta (Table 4).

The net reproductive rate was the highest (75.6 females/
female/generation) on tomato leaves and lowest (2.1
females/female/generation) on potato tubers. The intrin-
sic rate of natural increase, also called as specific growth
rate, ranged from 0.1316 females/female/day on tomato
leaves to 0.0128 females/female/day on potato tubers.
The mean generation time of T. absoluta was minimum
(32.8 days) on tomato leaves and maximum (62.2 days)
on potato tubers. The finite rate of increase of
T. absoluta was 1.349, 1.261, 1.211, 1.133, 1.098 and
1.031 on tomato leaves, tomato fruits, potato leaves,
brinjal leaves, pepino leaves and potato tubers, respec-
tively. Tuta absoluta is expected to double its population
in 4.49, 5.89, 7.86, 10,54, 15.26 and 44.8 days with a
weekly multiplication rate of 2.84, 2.09, 1.79, 1.5, 1.36
and 1.09 on tomato leaves, tomato fruits, potato leaves,
brinjal leaves, pepino leaves and potato tubers,
respectively.

Discussion

Tuta absoluta was able to complete development on all
the hosts under study with four larval instars on each
hosts. Earlier Torres et al. (2001), EPPO (2005), Pereyra
and Sanchez (2006) and Ganbalani et al. (2016) reported

Table 1 Mean development time (days ± SE) of different developmental stages of Tuta absoluta on different hosts

Development stage Host plant Statistics

Tomato leaves Potato leaves Brinjal leaves Pepino leaves Tomato fruits Potato tuber

Egg 3.30 ± 0.01d 4.30 ± 0.10c 5.89 ± 0.59a 6.39 ± 0.11a 5.09 ± 0.17b 6.94 ± 0.20a F5,116 = 31.52
p = < 0.001

I instar 3.23 ± 0.10b 4.22 ± 0.09b 4.71 ± 0.17b 6.59 ± 0.15a 5.05 ± 0.09b – F4.98 = 111.6
p = < 0.001

II instar 3.80 ± 0.13c 4.14 ± 0.08c 4.18 ± 0.13c 9.81 ± 0.14a 6.10 ± 0.12b – F4.94 = 382.4
p = < 0.001

III instar 4.11 ± 0.13b 3.95 ± 0.15b 3.82 ± 0.13b 6.69 ± 0.17a 5.90 ± 0.12a – F4.95 = 75.30
p = < 0.001

IV instar 2.96 ± 0.17b 3.75 ± 0.12b 7.06 ± 0.20a 4.56 ± 0.16b 4.84 ± 0.11b – F4.94 = 91.98
p = < 0.001

Total larval period 15.10 ± 0.11f 16.20 ± 0.11e 19.10 ± 0.25c 26.00 ± 0.14b 17.40 ± 0.15d 37.40 ± 0.19a F5.104 = 2774.0
p = < 0.001

Pupa 10.40 ± 0.10c 11.80 ± 0.01b 15.60 ± 0.13a 15.10 ± 0.13a 12.3 ± 0.18b 16.10 ± 0.11a F4,90 = 326.5
p = < 0.001

Egg-adult emergence 28.88 ± 0.22e 32.47 ± 0.31d 42.27 ± 0.19c 47.73 ± 0.42b 32.81 ± 0.27d 60.14 ± 0.38a F5.90 = 6696.0
p = < 0.001

Means followed by different letters in the same row are significantly different by LSD post-hoc test (p < 0.05)
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four larval instars of T. absoluta on tomato. Tomato
leaves seems to be the most suitable food for the pest
as all the parameters related to the development and
population growth were better on tomato leaves than
other foods under study. Present results agree with the
findings of Pereyra and Sanchez (2006) who reported
that tomato is a more suitable and nutritionally better
host than potato. In the present study, the larval period of
T. absoluta varied from 15.1 days on tomato leaves to
37.4 days on potato tubers. Larval period of the pest on
tomato leaves reported in the present study is slightly
higher than recorded in earlier studies at similar temper-
ature conditions (Pereyra and Sanchez 2006; Erdogan
and Babaroglu 2014; Duarte et al. 2015; Silva et al.
2015; Ganbalani et al. 2016). Our results also agree with
those of Sridhar et al. (2015) who reported that

T. absoluta develops faster on tomato than potato and
brinjal at 29 ± 1 °C. The differences in the larval devel-
opment time reported in different studies could be due to
the differences in rearing temperature, tomato cultivars
and the geographical populations of the insect used in
different studies. Herbivore development can also be
influenced by differences in rearing conditions, nutri-
tional quality of the host plant and cultivation substrate
of the crop (Bernays and Chapman 1994; Mohamadi
et al. 2017). Pupal period of the pest observed in the
present study was higher than reported by Torres et al.
(2001), Duarte et al. (2015) and Ganbalani et al. (2016).
In our study, the total immature development of the pest
was completed in 28.88 days on tomato leaves and
60.14 days on potato tubers. Earlier reports (EPPO
2005; Cuthbertson 2011; Erdogan and Babaroglu

Table 2 Mean(± SE) pre-oviposition period, oviposition period, post-oviposition period, adult longevity, fecundity and sex ratio of Tuta
absoluta on different hosts

Parameter Host plant Statistics

Tomato leaves Potato leaves Brinjal leaves Pepino leaves Tomato fruits Potato tuber

Pre-oviposition period (days) 1.63 ± 0.18a 1.44 ± 0.17a 1.66 ± 0.21a 2.66 ± 0.30a 1.66 ± 0.21a 2.33 ± 0.33a F5, 32 = 1.94
p = 0.12

Oviposition period (days) 9.13 ± 0.40a 7.22 ± 0.22b 6.67 ± 0.33bc 6.0 ± 0.26c 7.17 ± 0.40b 5.67 ± 0.66c F5, 32 = 11.92
p = < 0.001

Post-oviposition period (days) 7.25 ± 0.31c 6.44 ± 0.29d 4.83 ± 0.40e 5.33 ± 0.33e 10.33 ± 0.49b 12.0 ± 1.52a F5, 32 = 29.13
p = < 0.001

Male longevity (days) 13.62 ± 0.42c 11.11 ± 0.48d 10.50 ± 0.88e 10.66 ± 0.42de 14.66 ± 0.42b 15.66 ± 0.66a F5, 32 = 13.03
p = < 0.001

Female longevity (days) 18.0 ± 0.46c 15.11 ± 0.30d 13.16 ± 0.65e 13.50 ± 0.62e 19.16 ± 0.40b 20.33 ± 0.66a F5, 32 = 30.23
p = < 0.001

Fecundity (eggs/female) 175.38 ± 6.92a 71.44 ± 2.80c 47.0 ± 6.61d 27.16 ± 1.95e 112.5 ± 12.08b 20.66 ± 2.96f F5, 32 = 79.0
p = < 0.001

Sex ratio (M:F) 1: 1.08 1: 0.9 1: 0.88 1: 1.5 1: 1 1: 0.75

Means followed by different letters in the same row are significantly different by LSD post-hoc test (p < 0.05)

Table 3 Mortality and growth index (GI) of immature stages of Tuta absoluta on different hosts

Host Egg Larva Pupa Egg-adult

Mortality (%) GI Mortality (%) GI Mortality (%) GI Mortality (%) GI

Tomato leaves 13.3 26.3 0.0 6.6 3.3 9.3 16.6 2.9

Potato leaves 30.0 16.3 3.3 6.9 3.4 8.2 36.7 1.9

Brinjal leaves 40.0 10.2 3.3 5.1 6.7 6.0 50.0 1.2

Pepino leaves 36.7 9.9 10.0 3.5 3.3 6.4 50.0 1.0

Tomato fruits 26.7 14.4 10.0 5.2 0.0 8.1 36.6 1.9

Potato tubers 43.3 8.2 16.7 2.2 16.7 5.2 76.7 0.4
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2014; Ganbalani et al. 2016) reveal that T. absoluta
completes immature development in 21.87 to 35 days
on tomato at 25–26 °C. Like other parameters oviposi-
tion period of the miner was also longest on tomato
leaves followed by potato leaves, tomato fruits, brinjal
leaves, pepino leaves and potato tubers. Oviposition
period of T. absoluta not only varied with the host plant,
but, also among different cultivars (5.08–16 days) with-
in tomato (Erdogan and Babaroglu 2014; Gharekhani
and Salek-Ebrahimi 2014; Duarte et al. 2015; Silva et al.

2015; Ganbalani et al. 2016; Krechemer and Foerster
2017). Adult longevity of the miner also varied signif-
icantly with the host plant, being shortest on brinjal and
pepino leaves and longest on potato tubers. The females
lived longer than the males in each case. The female
longevity on tomato leaves recorded in the present study
(18 days) was almost same (18.16 days) to that reported
by Erdogan and Babaroglu (2014), Slight variations in
the results obtained in different studies could be attrib-
uted to the different varieties on tomato used in different
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Fig. 1 Age specific survival (a)
and fecundity (b) of T. absoluta
on different hosts (ToL: tomato
leaves; PoL: potato leaves; BrL:
brinjal leaves; PeL: pepino leaves;
ToF: tomato fruits; PoT: potato
tubers)

Table 4 Population growth parameters of Tuta absoluta on different hosts

Ro =Σlxmx Rm=Σ(e-rmxlxmx) T = LogeRo/ rm λ =Antiloge rm DT = log e 2/rm WM= e7rm

Tomato leaves 75.6 ± 3.0a 0.1316 ± 0.0014a 32.8 ± 0.2a 1.349 ± 0.005a 4.49 ± 0.41a 2.84 ± 0.18a

Potato leaves 21.0 ± 0.8c 0.0848 ± 0.0013c 36.5 ± 0.4b 1.211 ± 0.004bc 7.86 ± 1.10c 1.79 ± 0.13c

Brinjal leaves 10.8 ± 1.6d 0.0543 ± 0.0032d 44.5 ± 0.2c 1.133 ± 0.008d 10.54 ± 3.95d 1.50 ± 0.17d

Pepino leaves 8.5 ± 0.7e 0.0409 ± 0.0012e 51.5 ± 0.5d 1.098 ± 0.003d 15.26 ± 2.88e 1.36 ± 0.06d

Tomato fruits 35.5 ± 3.8b 0.1007 ± 0.0029b 36.5 ± 0.2b 1.261 ± 0.008b 5.89 ± 0.91b 2.09 ± 0.19b

Potato tubers 2.1 ± 0.4f 0.0128 ± 0.0023f 62.2 ± 0.1e 1.031 ± 0.006e 44.8 ± 28.29f 1.09 ± 0.04e

Statistics F5,32 = 148.5
p ˂ 0.001

F5,32 = 389.3
p ˂ 0.001

F5,32 = 817.9
p ˂ 0.001

F5,32 = 344.8
p ˂ 0.001

F5,32 = 4.73
p ˂ 0.001

F5,32 = 15.14
p ˂ 0.001

Means followed by different letters in the same column are significantly different by LSD post-hoc test (p < 0.05)
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studies. The fecundity of the pest varied significantly
with the host in the order tomato leaves ˃ tomato fruits ˃
potato leaves ˃ brinjal leaves ˃ pepino leaves ˃ potato
tubers. Earlier Sridhar et al. (2015) also reported highest
fecundity of the pest on tomato followed by potato and
brinjal. Fecundity of T. absoluta on tomato (175.38
eggs/female) obtained in the present study falls within
the fecundity range (47.54–260 eggs/female) reported in
previous studies (Uchoa-Fernandes et al. 1995; Pereyra
and Sanchez 2006; Erdogan and Babaroglu 2014;
Duarte et al. 2015; Silva et al. 2015; Sridhar et al.
2015; Ganbalani et al. 2016).

The growth index of immature stages combines the
survival rate and the development time into a single
value (Setamou et al. 1999) and a higher survival rate
and shorter development time results into a higher
growth index. Growth index ultimately provides an
indication of the suitability of the host plant, higher the
index more suitable the host plant is (Greenberg et al.
2001). The growth indices of egg, larva, pupa and
overall immature stage (egg-adult emergence) were
highest on tomato leaves followed by tomato fruits,
potato leaves, brinjal leaves, pepino leaves and potato
tubers indicating that tomato is the most suitable host for
the pest followed by potato leaves, brinjal leaves, pepino
leaves and potato tubers. Immature mortality was also
lowest on tomato leaves and highest on potato tubers.

Fertility tables summarize the data on the age specific
survival and fecundity of the species to determine the
net reproductive rate (Ro) and intrinsic rate of natural
increase (rm). The intrinsic rate of natural increase (rm)
is a measure of the biotic potential of the species and the
advantage of using this parameter is that it integrates the
survival rate, fecundity, sex ratio and length of genera-
tion into a single value. Hence, instead of comparing
several life history parameters, a single comparison
based on the intrinsic rate of increase can be applied
(Havelka and Zemek 1999). The intrinsic rate of in-
crease can be used to determine the finite rate of increase
(λ) of the species, which depicts the number of times the
population increases per unit time. Population growth
parameters such as intrinsic rate of increase, net repro-
ductive rate and finite rate of increase are influenced by
the nature and quality of the food (Pereyra and Sanchez
2006; Chen et al. 2010; Farahani et al. 2012; Golizadeh
et al. 2017). In the present study, the values of intrinsic
rate of increase, net reproductive rate and finite rate of
increase of T. absoluta were highest on tomato leaves
and lowest on potato tubers. It can therefore be inferred

that among all the food sources under study, tomato
leaves were the most suitable for the pest. Selection of
a suitable host is also crucial for mass rearing of the
species for experimentation especially during the initial
years of its invasion into new area. The intrinsic rate of
natural increase of T. absoluta on tomato (0.1316) was
nearly similar to that reported (0.1046–0.1606) in the
previous studies (Pereyra and Sanchez 2006; Erdogan
and Babaroglu 2014; Duarte et al. 2015; Silva et al.
2015; Ganbalani et al. 2016). Pereyra and Sanchez
(2006) reported an intrinsic rate of natural increase of
the pest on potato as 0.08 which is again almost same to
the present study (0.0848).

Nutritional value of the host affects the survival rate
and fecundity of the insect and hence the intrinsic rate
of increase (Tsai 1998). Better nutrition enables the
pest to grow faster and reduces the mean generation
time (Price 1997; Ganbalani et al. 2016). In the present
study T. absoluta grew faster and had better intrinsic
rate of increase on tomato indicating that tomato is a
nutritionally superior host plant for the pest as com-
pared to other hosts under study. A shorter generation
time (T) on tomato would also reduce the time of
exposure of T. absoluta to natural enemies under field
conditions (Price et al. 1980). It means that the pest
will have more survival and fecundity on tomato. A
large number of plants have been listed as hosts of
T. absoluta (Colomo et al. 2002; Bayram et al. 2015),
however, the studies regarding the suitability of most
of them as host plant to the pest are lacking. Capsicum
annuum L. for example, mentioned as the host plant of
T. absoluta (Bayram et al. 2015) could not be included
in the present study as in the preliminary study the pest
neither oviposited nor fed on the host. Studies report
that T. absoluta feed on potato, but, has never been
considered (Garcia and Espul 1982; Colomo et al.
2002). In the present study, the pest developed and
grew successfully on potato, brinjal and pepino under
laboratory conditions, suggesting that these hosts nad
play important role in population and overwintering of
the pest, and under favourable conditions it can be-
come a pest on these crops. The potato and makoi
(Salanum nigrum L.) (Cocco et al. 2015a) and
attaining a pest status on solanaceous plants (Bawin
et al. 2016) has already been reported. The demograph-
ic parameters of the pest on these host plants would be
useful to assess its biotic potential on these host plants
and to evaluate the host-plant quality (Sanchez and
Pereyra 1995; Sanchez et al. 1997).
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Conclusion

In the present study, tomato was found to be the most
suitable host plant of T. absoluta, yet, the pest developed
and grew successfully on other alternate hosts like po-
tato, brinjal and pepino. These hosts can play an impor-
tant role in the survival, population buildup and
overwintering of the miner and need continuous moni-
toring for the pest. Further under favourable environ-
mental conditions, spatial and phonological synchroni-
zation, lack of natural enemies, etc. the pest can become
a serious pest on these crops.
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