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Abstract - In Tunisian citrus groves, damages caused by thrips (Thysanoptera: Thripidae), were firstly
observed in 2008. The symptoms of attack were in the form of silver rings and mottling of the bark,
depreciating the fruit appearance and thereby reducing their market value. In order to determine the
areas of citrus production (particularly on Thomson oranges) most affected by this new pest, a survey
was launched in 2013 in four study biotopes: Cap Bon (12 plots), Morneg (4 plots), El Alia (3 plots) and
Boussalem (3 plots) thanks to blue sticky traps. On the other hand, in order to evaluate the effect of trap
colors on the attractiveness of thrips, two colors were tested: blue and yellow, in three plots only of each
biotope. In addition, a trial was conducted in 4 plots of Cap Bon to test the varietal sensitivity of thrips
on Thomson and Maltaise oranges.

The results of this study showed the regular presence of thrips in the four study biotopes and that the
biotope of Boussalem was the most affected by the presence of this new pest. In addition, the most
important generations were recorded around the second half of July 2013 for all biotopes. Besides, the
blue traps showed a greater attractiveness for this pest. Concerning the varietal sensitivity of thrips, the
catch rate at the sticky traps recorded on Thomson oranges was almost twice that recorded on Maltaise
oranges.

These different results suggest early identification of new thrips attacks and increased monitoring of the
most affected biotopes and the most sensitive varieties to prevent their multiplication.
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1. Introduction

Thrips (Thysanoptera: Thripidae) are minute insects with an elongated shape, narrow and fringed wings,
often hidden in the flowers and the calyx of young fruits which makes their identification, catches and
rearing difficult (Fraval 2006). These pests attack various botanical families such as Poaceae, Fabaceae,
Solanaceae, Rosaceae, Cucurbitaceae, Myrtaceae, Vitaceae and Ebenaceae (Elimem et al. 2011, Elimem
and Chermiti 2013a, Razi 2016, Razi et al. 2017).

In Tunisia, and in the fruit arboriculture sector, thrips damages appear mainly on vines (Besbes 2011).
The damage on this crop is due to nutrition stinging, which causes a blockage of neighboring cells
growth which is reflected later in the fruit enlargement by bursting berries (M'Hafdhi et al. 2015). During
the last decade, thrips attacked Rutaceae in the Mediterranean basin countries such as Italy Spain and
Algeria (Conti et al. 2001, Navarro et al. 2011, Koutti and Bounaceur 2013). In Tunisia, the damage
attributable to these Thysanoptera was observed in 2008 in the citrus orchards of Cap Bon (Trabelsi and
Boulahia-Kheder 2009). On this crop, the damage of all thrips species was about 47% whose attack
symptoms were in the form of silver rings and mottling of the bark, depreciating the external appearance
of the fruits (Belaam and Boulahia-Kheder 2012). However, since thrips are sucking biting insects, the
danger of some species is the transmission of fungi, bacteria and viruses, causing many diseases
(Bournier 1982, Fraval 2006, Reitz 2009). On this fact, the knowledge of citrus growing areas most
affected by this pest as well as the most sensitive varieties can help to control the numbers of these
insects and to limit their spread. In this context, the objectives of this study were, on the one hand to
survey the thrips population level on Thomson oranges according to four citrus growing areas, on the
other hand to determine the most attractive color of sticky traps to these pests. Moreover, this work
aimed to evaluate the varietal sensitivity of thrips on Thomson and Maltaise oranges.
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2. Material and Methods

2.1. Prospection sites

The prospection, on the thrips population level on Thomson and Maltaise oranges, was carried out in
2013 in 4 study biotopes distributed as follows (Tabl. 1):

Table 1: Distribution of study plots according to biotopes and varieties concerned

Biotope (Governorate) Number of plots Study plots Orange variety
12 C1, C2, C3, C4, C5, C6, C7, C8, Thomson
Cap Bon (Nabeul) C9, C10, C11, C12
2 B1, B2 Maltaise
Morneg (Ben Arous) 4 M1, M2, M3, M4 Thomson
El Alia (Bizerte) 3 Al, A2, A3 Thomson
Boussalem (Jendouba) 3 J1,J2,J3 Thomson

On Maltaise oranges only 2 plots were chosen in the Cap Bon biotope (B1, B2).
All plots were conducted in conventional mode with a drip irrigation system. The survey period was
from May 20" to September 2™, 2013.

2.2. Thrips monitoring

Thrips adult populations monitoring was by the 25 x 10 cm blue sticky traps made of polyvinyl chloride.
One trap per orchard was hung on the north side of the tree at a height of 1.5m.

The traps were checked and replaced weekly. The thrips captured by the traps were counted in the
laboratory under a binocular loupe.

2.3. Effect of the trap color on the thrips attractiveness

In order to compare the effect of the trap color on the number of thrips caught on Thomson oranges,
only 3 plots of each biotope were selected and presented as follows: for the Cap Bon biotope (C1, C2
and C3), for Morneg (M1, M2 and M3), for el Alia (A1, A2 and A3) and for Boussalem (J1, J2 and J3).
In each plot only one yellow trap was installed (in addition to the blue trap). The survey duration was
during five weeks for all the study plots.

2.4. Effect of the orange variety on the thrips attractiveness

Four plots located at the Bou Argoub delegation (Cap Bon biotope) were chosen to evaluate the
presence rate of these pests on Thomson (plots: C8 and C9) and Maltaise oranges (plots: B1 and B2)
with blue sticky traps only. The survey period was from May 20" to September 2", 2013.

2.5. Climatic data

The temperature variation between the different study biotopes during the survey period was very similar
(Fig.1). The lowest temperature average (around 20°C) was recorded in May while the highest average
(around 28 °C) was recorded in August.
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Figure 1: Monthly average temperature variation by biotope during the survey period from May 20" to September 2" 2013
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2.6. Statistical Analyses

Statistical analyses were performed using SPSS software 16.0 (Inc.2007). In order to evaluate the most
affected citrus production areas, variance analysis was performed and the averages comparisons were
carried out with the Duncan test with P = 0.05. The Student test was used with a 5% significance level
to compare the effect of trap color and orange variety on the thrips attractiveness.

3. Results and Discussion

3.1. Determination of the thrips presence level according to the biotope

The results of this survey showed that significant rates of thrips catches, for all species combined, were
recorded in the all study biotopes during the monitoring period from May to early September (Fig.2).
The study of Elimen and Chermiti (2013b) showed that during this monitoring period, the populations
of Frankliniella occidentalis, Pezothrips kellyanus and Thrips tabaci were the most important on
different citrus species. While Attia et al., (2019) found that the most abundant species were Thrips
major Uzel with 69.66% and Frankliniella occidentalis Pergande with 22.47% during 2012 and 2013
in Takelsa region (Cap Bon Biotope).

Moreover, the presence rate of these pests was variable between the biotopes where the highest capture
level was recorded in Boussalem with an average of around 1300 captured adults, while the Morneg
biotope showed the lowest catch rate with an average of around 600 adults (Fig.2). Variance analysis
showed a significant difference for the Boussalem biotope with (P = 0.011, F = 2.305, df = 21).
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Figure 2 : Variation in thrips catch rates by biotope during the survey period from May 20" to September 2", 2013

The high catch rate recorded in the Boussalem biotope could be explained by the proximity of the study
plots to the fields planted by poaceae and fabaceae, which are reservoir host plants for these pests. In
accordance with our results, the study of Belaam Kort and Boulahia Khedher (2017a) carried out in the
biotopes of Cap Bon, Bizerte and Morneg in 2012 showed also the low presence of these pests in the
Morneg biotope.

In addition, the highest peak catches were recorded during the second half of July for all study biotopes
with 185, 182, 173 and 86 adults captured respectively for Boussalem, EI Alia, Cap Bon and Morneg
(Fig.3). On the one hand, these results could be explained by the increase of the temperature during this
period, between 25 and 30°C (Fig.1), which is ideal for the development of Frankliniella occidentalis
for example (Koutti et al.2017).

These finding concord with Kaur (2018), who demonstrated that the population of citrus thrips increased
progressively with the increase in temperature and the decrease in relative humidity.

On the other hand, the presence of weeds and the flowering of other thrips host plants at the study sites
could also influence the increase in catch rates of these pests.

Moreover, Tanigoshi (1991) reported that the period from May to early July was a critical phase for the
attack of Navel orange fruits by citrus thrips. After this period, the fruit diameter is bigger than 4 cm
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which became unfavorable to thrips attacks, for that, these pests change their feeding and egg laying
mode in the summer to attack the foliage.
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Figure 3: Variation of the adult thrips flight activity by biotope between May20™ and September 2", 2013

3.2. Effect of the sticky traps color on the thrips attractiveness

By comparing the thrips rates captured by the sticky traps, it was noticed that, the blue traps caught three
times more thrips (76%) than yellow traps (24%) (Tabl.2). Statistical analysis showed a significant
difference between the two trap colors with (P = 0.022).

Table 2: Variation of adult thrips capture rates by trap color

Blue traps Yellow traps
Total number of captured thrips 2733 853
Mean average of captured thrips / plot 227.67+ 22.49a 71.17+ 9.85b
Capture percentage (%) 76 24

Several studies have investigated the effect of trap colors on the attractiveness of thrips different species
in citrus orchards. Childers and Brecht (1996) showed the important attractiveness of white traps
compared to yellow traps for Frankliniella bispinosa capture on lemon and Navel oranges.

On lemon and grapefruit, Vassiliou (2010), showed that the white colored traps were more attractive
than those of sky blue, navy blue and yellow colors for the attractiveness of Pezothrips kellyanus,
Frankliniella occidentalis and Thrips tabaci.

On Washington Navel, lemon and orange, blue traps were more attractive than white and yellow ones
for thrips (Elekcioglu 2013). On lemon tree also, Conti et al. (2001), showed that white sticky traps were
more attractive to Pezothrips kellyanus followed by blue ones whereas yellow traps did not show any
difference with the control.

On Maltaise oranges, Hassouna (2013) showed the effectiveness of blue traps for catching thrips
compared to yellow ones. In addition, Atakan and Pehlivan (2015) showed that white traps were more
attractive than blue or green on mandarin for catching Thrips tabaci.

These different results showed that the traps color attractiveness to the thrips varied not only according
to the citrus species fruits but also according to the target species of thrips. In addition, the effectiveness
of the blue color traps was confirmed in comparison with the yellow color. The blue color could thus be
used for mass trapping.

3.3. Effect of orange variety on the thrips attractiveness

The attractiveness of thrips varied significantly (where P = 0.021) between the two varieties with 68%
and 32% of adults caught on Thomson and Maltaise respectively (Tab.3).

Table 3 : Variation of adult thrips capture rates by orange variety

Thomson Maltaise
Total number of captured thrips 2045 945
Mean average of captured thrips / plot/ week 127.81+13.12a 59.06+5.82b
Capture percentage (%) 68 32
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In accordance with our results, Belaam (2010) showed that Thomson oranges were more sensitive than
Maltaise oranges to the thrips damages with 68.04% and 42.92% of attacked fruits respectively. In
addition, Koutti and Bounaceur (2013) showed that the thrips attack rate on Thomson oranges could
reach 32% while it did not exceed 14% and 8% on Clementine and Washington Navel respectively.
Moreover, previous studies on other citrus species have shown a very variable sensitivity to the thrips
attacks. In fact, on particularly sensitive species such as bergamots and lemons, the damage of some
species such as Pezothrips kellyanus, reached 59% and 45% on lemons (Belaam-Kort and Boulahia-
Kheder, 2017b). Elekcioglu (2013) showed the sensitivity of lemons compared with Washington Navel
to thrips damages.

4. Conclusion

Finally, this research has shown that thrips were more abundant in Boussalem biotope. Besides, the blue
color of traps was more attractive to these pests. In addition, the Thomson variety was more sensitive to
these insects. Thereby, these findings provided a better knowledge of thrips bio-ecology in order to
establish an integrated pest management program adapted to the Tunisian citrus groves.
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