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Abstract
Tuta absoluta (Meyrick) (Lepidoptera: Gelechiidae) is a key pest of tomato crops in Tunisia causing
heavy losses to its production. The population dynamics of this pest was surveyed during spring-summer
tomato growing season in Zaghouan and Nabeul provinces between 2014 and 2016. T. absoluta was
monitored using two sex pheromone water traps. Tomato leaves were harvested and inspected weekly in
order to determine the number of generation accomplish by each alive instar (eggs, larvae and pupae).
Mines with and without larvae are also counted. Results showed that this pest was able to achieve 4-5
flight peaks. Three generations of eggs and larvae were recorded with a significant preference to laid
eggs in the underside of leaves. High correlations were found between traps catches, eggs laid, active and
total mines. Obtained data may help Tunisian farmers to detect early infestations, therefore to establish
and to apply efficient control methods.
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1. Introduction
Tomato (Solanum lycopersicon L.) is considered in Africa and especially in Tunisia as a
strategic culture thanks to income, food and nutrition that provides to farmers [6, 16, 19, 29].
Tomato was cultivated throughout the year under protected and open field crops [21].
Nevertheless, this important vegetable crop may be threatened by several diseases and pests [9,
22, 29]
. Among pests, Tuta absoluta (Meyrick) (Lepidoptera: Gelechiidae) was cited as the most
harmful lepidopteran which can cause serious damages mainly to this crop [8, 9, 22]. Other
cultivated and weed species belonging to the families of Solanacae and fabacae have been
classified as host plants [2, 15, 20]. Damages were caused by larvae which feed on all areal parts
of the plant (leaves, stem and fruits) causing characteristic mines [3, 21]. Tuta absoluta may
perform several generations per year in field conditions which may reach 7-8 generations as
reported for Chile [27]. In Turkey, this pest completed 5 generations during summer-winter
growing season [21]. In Tunisia, studies have demonstrated that T. absoluta was able to achieve
3 generations in protected crops for the period extending from January to May [7].
Development cycle of T. absoluta depends on availability of host plants as well as suitability
of climatic conditions especially temperature [11, 13, 20]. Data studying its biological and
ecological characteristics are needed to establish effective management of this pest [21]. Thus,
various factors must be taken into consideration such as climate interactions with the biology
of the pest and multi-species interactions such as competition and predation [24]. Several
control strategies were carried out to limit damages caused by this pest including chemical
sprays, the use of sex pheromone for mass trapping or mating disruption and releases of
natural enemies [4, 5, 10, 12, 26, 28].
The aim of this work was to investigate the population dynamics of T. absoluta in open field
tomato crops over two years in two Tunisia regions (Bou Slim and Takelsa). The relationship
between male captures and specific parameters (eggs laid, mines with larvae and total mines),
correlations between mines with and without mines as well as distribution of eggs per side of
leaf, was also examined
2. Materials and methods
2.1 Study sites
This study was carried out in two Tunisia counties: Bou Slim (North-East, Governorate of
Zaghouan, Latitude.
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36° 24' 10.48" N, Longitude. 10° 08' 34.51" E) and Takelsa
(North-East, Governorate of Nabeul, Latitude. 36°27.3636′N,
Longitude. 10°44.2578′E), characterized by favorable climatic
conditions to Tuta attacks.
2.2 Insect monitoring
Population dynamics of Tuta absoluta was surveyed over two
years under open field crops through spring-summer main
growing season. T. absoluta was monitored using two sex
pheromone water traps (Pherodis®) set up on 15/04/2014 and
14/04/2016 respectively for Bou slim and Takelsa regions and
placed at a distance of 40 cm above the ground. A distance of
about 20 m was respected between these traps.
The renewal of sex pheromone capsules was realized every 4
weeks. Dirty contents of traps (water and a thyn vegetable
oils) were removed and replaced by others. For each open
field crop, tomato plants were drip-irrigated under plastic
mulch. Chemical applications were done by farmers by
spraying to runoff insecticides at the recommended doses
using a compressed air sprayer. Insecticides sprays were
started when captures in water traps reached 50 moths/trap as
recommended by the Tunisian ministry of Agriculture.
Specific characteristics of studied sites are given by Table 1.
2.3 Sampling
Samplings were carried out in the three chosen open field
crops. Forty tomato leaves taken weekly at random, were put
individually in plastic bugs and then brought back to the
laboratory. Sampled leaves were inspected for their both
leaflets surfaces as well stems using a binocular microscope
(Leica® Model MS5). Thus, the number of eggs, larvae,
pupae and mines found on the whole leaves were counted.
2.4 Climatic data
The climatic data for Zaghouna and Nabeul provinces are
given by the Tunisian Meteorological Institute (Table 2).
2.5 Statistical analysis
A one-way ANOVA and a post hoc mean comparison test
(Duncan test at p<0.05) was carried out to test linear
regression of parameters cited above and the distribution of
eggs per side of leaf. Statistical analysis was performed using
SPSS version 21 (2012).
3. Results
3.1 Male flight activity
The study was initiated in middle April and continued to
05/08/2014 and 12/07/2016 respectively for tomato growing
areas of Bou Slim and Takelsa counties. Five generations
were recorded on April, May, June, July and August in Bou

Slim region. However, in Takelsa, only 4 peaks were
registered within the he above mentioned time frame (Figure
1).
Figure 1 showed that catches were more frequent in summer
at high temperature especially in Takelsa. The highest trap
counts were recorded on 13/06/2014 in Bou Slim (142
males/trap/week) and on 03/06/2016 in Takelsa (380.5
males/trap/week).
3.2 Population dynamics
Figure 2 showed that, in Zaghouan province, T. absoluta was
able to achieve three generations of eggs and larvae recorded
in June, early and late July, 2014. The number of larvae found
was the greater compared to it of eggs and may reach 9.5
larvae/40 tomato leaves on 11/07/2014 (Figure 2a). Likewise,
in Nabeul province, T. absoluta performed three generations
for both eggs and larvae for the study period extending from
April to July, 2016 (Figure 2b). Oviposition on leaves started
low and rose up to 7.5 on 24/06/2014 and 164 on 03/06/2016
respectively for Bou Slim and Takelsa locations (Figure 2).
Whereas, during the survey, all development stages were
more abundant in Takelsa and started to appear early
compared to them in Bou Slim (Figure 2). The number of
pupae recorded in the two study sites was very low and did
not exceed 5 pupae /40 tomato leaves for example in Takelsa
region on 03/06/2016.
3.3 Distribution of eggs per side of leaf
For the two study sites, figure 3 showed that the number of
eggs laid in the underside of tomato leaves (85%) was
significantly more important compared to it found in the
upper side (F1, 43=10.67; p=0.002<0.05).
3.4 Relationship between trap catches, number of eggs laid
and mines
Figure 4a indicated a significant linear regression
demonstrated for trap catches/eggs laid in the surveyed open
field crops (R2=0.78; F1, 43=27.81; p=0.000<0.05). Likewise,
for the two experimental sites, captured adults/mines with
larvae were highly and significantly correlated (R2=0.74; F1,
87= 25.88; p=0.000<0.05) (Figure 4b). A high linear
regression between trapped adults/ total mines (with and
without larvae) was noted, despite there is no significant
statistical analysis found (R2=0.75; F1, 87=0.722; p=0.398)
(Figure 4c).
Figure 5 indicated a high and significant linear regression
between mines with larvae/ mines without larvae in tomato
open field crops for Bou Slim and Takelsa counties (R2= 0.83;
F1, 87= 7.76; p=0.007<0.05).

Table 1: Some characteristics of selected open field crops in the two study sites
Distance (m)
Row Plant

Years

Harvest

Area

Tomato plants

2014

*Main crop season
*2 open field crops in Bou slim region

1 Ha each

*33000 plants each
*Crop 1: var. cxd 255
*Crop 2: var. Podium

1.6

0.20

2016

*Main crop season
*1 open field crops in Takelsa region

1 Ha

*30000 plants
*var. Chams

1.5

0.3
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Insecticides application
*23/04/2014: Cyromazin 750, 30g/hl
*10/06/2014: Indoxacarb, 50cc/hl
*11/07/2014: Spirotetramat, 50cc/hl
*21/04/2016: Flubendiamid, 30g/hl
*01/06/2016: Indoxacarb, 50cc/hl
*02/07/2016: Diafenthiuron, 100cc/hl
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Table 2 (A, B): Climatic data for Zaghouan (A) and Nabeul (B) provinces (year 2014 and 2016)
Year
2014

Year
2016

Parameter (A)
Temperature (°C)
Relative humidity (%)

April
16.70
66

May
19.50
63

June
25.20
50

July
27.20
37

August
28.60
35

Parameter (B)
Temperature (°C)
Relative humidity (%)

April
20.40
79

May
19.50
69

June
23.20
68

July
26.30
68

August
26.20
70

Fig 1: Male flight activity of T. absoluta in Bou slim (a) and Takelsa (b) tomato open field crops

Fig 2: Leaf density of T. absoluta eggs, larvae and pupae in Bou Slim (a) and Takelsa (b) open field crops
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Fig 3: Number of eggs laid per side of leaf recorded in Bou Slim and Takelsa open field crops

Fig 4: Relationship between trap catches /eggs laid (a); trap catches/ mines with larvae (b) and trap catches/ total mines (with and without
larvae) (c) in Bou Slim and Takelsa counties

Fig 5: Linear regression between mines with larvae/ mines without
larvae in tomato open field crops (Bou Slim and Takelsa regions)

4. Discussion
Tuta absoluta is a major pest of tomato crops in Tunisia
causing heavy losses [1, 7, 8]. The knowledge of its population
dynamics under field conditions is considered as major step to
plan effective management strategies. Our results highlighted
the occurrence of 4 and 5 flight peaks registered respectively
in Takelsa and Bou Slim locations. Also, three generations of
eggs and larvae were detected in the two study regions. Pupae
were found with a low number on tomato leaves given that
pupation occurs in most of case in the soil [18].
Several research studied the population dynamics of T.
absoluta. In Tunisia, Cherif and Lebdi-Grissa, [8] indicated
that T. absoluta developed two flight peaks during autumnwinter late growing season in Zaghouan province. According
to Polat et al. [21], T. absoluta may accomplish 5 generations
in Çanakkale province, Turkey, through summer-winter
growing season.
The number of adults, eggs and larvae recorded differs for the
two studied counties (Zaghouan and Nabeul provinces) which
may be explained mainly by differences in environmental
conditions especially temperature and relative humidity. In
fact, from April to August, the temperature values ranged
from 16.70 to 28.60 and from 20.40 to 26.20 respectively in
Zaghouan and Takelsa provinces. Relative humidity values
~ 430 ~
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are higher in Takelsa compared to those in Zaghouan. For
example, the relative humidity recorded during the month of
July was 37% in Zaghouan and 68 % in Takelsa. In this study
period, the number of larvae recorded was 8/40 leaves on
22/07/2014 in Zaghouan region. However, in Takelsa, on
12/07/2016, the number of recorded larvae was 71/40 leaves.
These data explain that, the severity of Tuta attacks was
related to relative humidty, therefore, attacks decrease with
low relative humidity values.
Our findings are in accordance with other results indicating
that environmental conditions such as temperature affected
generation time and biological proprieties of T. absoluta [21].
Likewise, Cherif and Lebdi-Grissa, [8] proved in a previous
study realized in Zaghouan province, that the low density of
recorded eggs and larvae was linked to cold weather
registered in the study period extending from October to
December, 2011.
In the present study, we assessed the preference of T. absoluta
to lay eggs on the underside of leaves (85%) which proved
results of Torres et al. [25].
Here, we indicated the existence of a high and significant
linear regression between trap catches and eggs laid (R2=0.78)
or trap catches and actives mines (R2=0.74). Likewise, mines
with and without larvae were highly correlated (R2=0.75). In a
previous study, Abbes and Chermitti, [1] indicated the presence
of a significant relationship between trapped adults and
infested leaves in protected tomato crops.
This paper provides population dynamics data in two Tunisian
provinces (Zaghouan and Nabeul) where T. absoluta attacks
level differs. With the resulting information’s, we will be able
to estimate infestation rate caused by this pest. Obtained data
can be considered as a vital step towards early detections and
therefore developing efficient Integrated Pest Management
programs against this pest.
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