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ABSTRACT

Tuta absoluta (Meyrick) (Lepidoptera: Gelechiidais)a serious pest species that recently becamajarrhreat to
tomato production in the Mediterranean Basin. lg&ia, it was observed for the first time in 2008e present
study followed some biological aspects of this datang agent in tomato greenhouses installed énetkperimental
station of the University of Mascara. Our resultlowed that sex pheromone traps were effective ab3Joluta
males were trapped and their number increased dutine season (from December, 2013 to July, 2014).
Furthermore, dynamics of the populations seem talbgely linked to weather conditions. Captures araximal
when the temperatures vary from 20 to 25 °C andmthe hygrometry is situated between 50 and 70 foth@
other hand, we demonstrated that attacks on ti# fioor are significantly higher than those of titermediate
and superior floors.
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INTRODUCTION

The tomato I(ycopersicon esculentyrivlill) is a member of the Solanaceae family andioated Tropical America,
probably in Mexico or in Peru [1]. Tomatoes and &onproducts are the most consumed nonstarchyaldgeand
are the most significant source of dietary lycopemeowerful antioxidant that has greater bioawdity after
cooking and processing [2]. In 2012, tomato aretaénworld amounted to 4.8 million hectares, demptduring the
last ten years (2012—-2003), an increase of 17.3i& ificrease was due essentially to the Africart(9%) and
Asian (+30.8%) continents, which in 2012, represéntespectively, 21.0% and 58.8% of world toma&asa [3].

The tomato borerTuta absoluta(Meyrick) (Lepidoptera: Gelechiidae), is a seriqest species native to South
America that recently became a major threat to torpaoduction in the Mediterranean Basin [4]. Larfaed on
the mesophyll of all aerial parts of the plantsyad as on the fruit, resulting in significant iddoss and cosmetic
damage to fresh market tomato [5]. The potentiglaot of T. absolutacan be very high, in case of introduction of
the pest in greenhouses. Both yield and fruit gqua&lian be significantly reduced and crop lossesoup00% have
been reported. Without any control measure therpiatedamage may be 100% [G]uta absolutaMeyrick became
the most important pest of tomato crops in Algaiizce 2008. It causes extensive damage on tomdtweinorth
western of Algeria [7].

The present study followed some biological aspetthis devastating agent in tomato greenhousealied in the
experimental station of the University of Mascara.
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EXPERIMENTAL SECTION

2.1. Experimental site

The present study was carried out in plastic greesés at the experimental station of the UniversitiMascara.
Mascara province (5941 km?) is located in the nevést of Algeria, (at 360 km of Algiers) with mesfitanean
climate and mean annual precipitations of about&90[8,9,10].

2.2. Climatic data
Climatic data provided by the laboratory’s meteogital station installed in the experimental statio

2.3. Trapping of T. absoluta
For the capture of adul®. absolutatraps of typeDelta (INRA) were used. The trap is constituted by albaard
tent with a mobile stuck cardboard at the bottord provided with a capsule in charge of pheromong. (61).
Males are mainly attracted.

Figure 01: Trap Delta with pheromone (A) for the @pture of adults Tuta absoluta (B)

To estimate the population dta absolutatwo (02) traps are placed. These traps are pasiti at the bottom of
the foliage (approximately 1m of the ground) toidvhat they are covered by the vegetation.

To be able to follow the evolution @iuta absolutapopulations, observation of the traps was realesty week
and the trapped adults were counted and removeddial being counted again in the next statemergrdthone
dispensers were replaced every 4 weeks. Patctasthtutraps were regularly changed to avoid thetiaration.

2.4, Statistical analysis
Mean data values are presented, with their standiarhtions (mean + SD). All statistical comparisavere made
by Student’s test, and statistical significance was defineg €<.05.

RESULTS AND DISCUSSION

In the Mediterranean Basin and Europe, the tometp bas recently been affected by the new exotst Peta
absoluta(Meyrick) (Lepidoptera: Gelechiidae) [11]. Redgnhon-insecticide control strategiesTafabsolutahave
been developed, including biological control matéigsruption and mass trapping using light and pimemce water
traps [12]. The present study aimed to follow thgaimics of T. absolutaat greenhouses installaed in the
experimental station of the University of Mascara.

3.1. Spatiotemporal dynamics of the population of tita absoluta

We made a follow-up of the number of absolutatrapped in the traps Delta. The dynamicsTafa absoluta
followed during the period from December, 2013 dillly, 2014 by captures in the traps with pheromoeee
established (Fig.02).
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Figure 02: Populations ofTuta absoluta trapped according to temperature

As shown in our results (figure 02Z), absolutaadults are present in every statement and thenbeu increased
during the seasonl. absolutaadults trapped increases from 26 on 16/03/2012% on 17/02/2014 which
corresponds to the observed peak.

The first adults were captured on 15/12/2013, aft#r installation of the capsule with pheromonewr @esults
demonstrate a good effectiveness of the trappistesy used in the present study. Number$.adbsolutaadults
trapped are higher than those reported in similadiss in Maghreb region. Abbes and Cherr(2012) [13]
reported lower numbers df. absolutaadults trapped with sex pheromone water trapseéerthouses in Tunisia. S
imilar findings have been also reported in Irag)[14

The dynamics of the populations seems closely tintee weather conditions. If we juxtapose the statet®: of
temperatures and hygrometry, we notice that captare low when temperatures are extreme (10 °Q) tod low
hygrometry or too high. Captures are maximal whiea temperatures vary from 20 to 25 °C and when the
hygrometry is situated between 50 and 70 % withetkeeption of dates 10/02 and 17/02/2014. Our fligsliare in
consistence with those previously reported [15]. tB& other hand, influence of winds in general, airdcco
particularly, on the captures df absolutaadults was verified. Captures were clearly reduateén the sirocco
occurred. This seems to be due to the high tempesasuperior to 40 °C and hygrometry lower thafe0
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Figure 03: Impact of pheromone’s capsules change dnabsoluta trapping

3.2. Significant impact of replacement of pheromoris capsules

According to our results (Fig.03), we noticed th#ter every replacement of pheromone’s capsulégrifisant
increase ofl. absolutaadults trapped is observed in the week which ¥adloand that the trapping is similar other
weeks.
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This effect may be explained by the attractivewitgtiof sex pheromones on mal&s absoluta In fact, the sex
pheromone forT. absolutahas been found to be highly attractive to male hsiloPheromone lures are used
extensively throughout Europe, South America, Ndkflica and the Middle East for the monitoring ammhss-
trapping ofT.absolutg16].

3.3. Distribution of the insect in the greenhouse

Our results demonstrated that the first damage @#robserved at the walls of greenhouses. Indeeddred
percent of the first damages is situated in theliNof the greenhouse and, more exactly, 92 % omdingwest walll
of shelters. The number of stings and larvae irsggaccording to the culture’s evolution and tewrupee’s rise
(Fig.04). From the week of 20/06/2010, the dailgrage temperatures exceeded 22°C; we noted a striamgity
of damages as well as the appearance of the éirsades against walls in the North and on the Westess.
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Figure 04: Intensity of the damages according to #cardinal orientation

3.4. Distribution of the damages by foliar floor ofplants
In order to determine the damage levels, we hawntéat random) in consideration 25 plants affecidtribution
of the damages by foliar floor according to theelensf affection of the plant is given in Fig.05.

M Plants having the first
floor affected

H Plants having the
irtermediate floor
affected

i Plants having the floar
Superior affected

Figure 05: Distribution of the damages by foliar fbor of plants according to the level of affectionfothe culture
As shown, attacks on the first floor are significatly higher than those of the intermediate floor. Tte latter is also higher than those of the
upper floor. These results corroborate the findingseported by Celyet al. (2010) [17]. Furthermore, a relation between th&equency of
attack of the culture and the localization of the dmages on the plant can be revealed.
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CONCLUSION

The present study showed the effectiveness of kexomone trap for the capture Tfita absolutaadults males in
greenhouses. Furthermore, our results suggesbrgstelationship between Adults capture and weatbeditions.
Also, we give evidence that attacks on the firsbfflare significantly higher than those of the lintediate and
superior floors. Further studies may be useful toranunderstand population’s dynamics Tafta absolutain
greenhouses in Algeria.
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