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Abstract: The tomato leafminer Tuta absoluta became the most important tomato pest in Algeria. It never
ceases to cause spectacular damages since its introduction in 2008. Controlling this insect requires the research
of several methods to solve this problem. For this reason, our experimental work focused on a comparison
between the effectiveness of two biopesticide, Emamectin benzoate and spinosad against larval stages of T.
absoluta under laboratory conditions. The results showed that the Emamectin benzoate and spinosad were
very effective on larvae of T.absoluta. The Emamectin caused complete mortality of treated larvae while
Spinosad has killed more than 94%. In conclusion, the tested insecticides proved effective against T. absoluta
and might be used to control this pest.
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INTRODUCTION the mesophyll and develop creating mines and galleries

The tomato crop occupies a very important place in populations of T. absoluta. It is practiced in all countries
world agriculture; it is grown all over the world even in infested by this pest in combination with other control
cold areas through greenhouse cultivation, its worldwide methods such as biological or biotechnological control. In
production reached 163.9 million tons in 2013 to a surface Algeria, some biopesticides (Spinosad, neem oil and
of 4.72 million hectares [1]. Emamectin benzoate…etc) have been certified to fight

The  tomato  culture  is  prone  to  several constraints against this pest. Their effectiveness depends on the
as  water stress   and   phytosanitary   problems   that conditions of use. This work is to perform tests under
may contribute to the quantitative and qualitative laboratory conditions to measure the effectiveness of two
alteration of the product [2]. Among the harmful insects, biopesticides (Spinosad and Emamectin benzoate)
invasive pest Tuta absoluta Meyrick (Lepidoptera: approved in Algeria in order to integrate their use as part
Gelechiidae)  became  the  most  threatening insect of an integrated management program. We compared the
because of its outbreaks that often exceed the tolerable efficacy of these biopesticides molecules (Emamectin
threshold. benzoate and spinosad) through the mortality of the

T. absoluta Meyrick is a native microlepidopteron of developmental stages of tomato leaf miner T. abosluta
South America [3-6] which is an exclusive pest of exposed to these two products.
Solanaceae, but it preferentially attacks tomato [7-9]. This
microlepidoptera causes tomato yield loss, because its MATERIALS AND METHODS
larvae can feed on all parts of the plant (leaves, stems,
flowers and fruits) [10, 11] and it damages the green fruits Plant Material: The work was carried out in the
as well as the ripe fruits [12]. The larvae of this pest and Entomology laboratory at the University of Mostaganem
once it enter into the parenchyma, it begins to consume on    tomato    seedlings  of   the   hybrid   variety  Tafna.

[13]. Chemical control is the most common way to control
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The seedlings were transplanted into truncated conical The test consists of immersing tomato leaflets in a
plastic pots of 20 cm diameter in a mixture of sand and
compost and then placed in parallelepipedal shaped glass
cages (40x40x80cm).

Pest: The insect Tuta absoluta is used, where all stages
(eggs, larvae, pupae and adults) are available for the
requirements of the experiment.

Biopesticides: We used two biological insecticides:

The first product is known as spinosad its trade name
is Tracer®. 

Spinosad, a mixture of spinosyns A and D, is derived
from the naturally occurring actionomycete,
Saccharopolyspora spinosa [14]. Because of its unique
mode of action, involving the postsynaptic nicotinic
acetylcholine and Gamma-aminobutyric (GABA)
receptors, spinosad has strong insecticidal activity
against insects especially Lepidoptera [15, 16]. 

The second product is the Emamectin benzoate
whose trade name is PROCLAIM®. Emamectin benzoate
(Proclaim) is a novel semi-synthetic derivative of the
natural product abamectin in the avermectin family. This
insecticide has a high potency against a broad spectrum
of lepidopterous pests with an efficacy of about 1,5-fold
more potent against certain armyworm species [17].

Rearing of Tuta absoluta: The reading of Tuta absoluta
is carried out on tomato seedlings Var. Tafna at a
temperature of 25°C ± 1°C, relative humidity (RH) of 70%
± 10% and a photoperiod of 16L: 8D. Twenty adult males
and females are introduced into a cage containing 3
tomato plants, 24h later, the plants are moved into another
cage. Other healthy seedlings are introduced into the 1st
cage to obtain a maximum of eggs. After an incubation
period ranging from 4 to 6 days in the conditions
described by Guenaoui and Ghelamallah [18] 1st stage
larvae are taken gently with a fine brush to be used in our
experiment. The total number of larvae required for each
stage is 120 larvae. The same method is applied to obtain
the different larval stages (L2, L3 and L4).

Efficacy Test of Biopesticides: This method was adapted
by Niedman and Meza-Basso [11] and Silva [19]. The work
aims to compare the efficacy of spinosad and Emamectin
benzoate in the same conditions to assess mortality of all
larval stages.

solution of each product during 5 seconds and deposit
there 5 larvae for each larval instars, 8 repetitions for each
stage and by product were performed. Two hours after
immersion in the product, the leaflets are deposited on an
agar medium in Petri dishes covered with thin tulle.
Controls were immersed in solutions without insecticide.
For the experiment the dose is 0.6 ml / liter of water to
spinosad (Liquid product) and 0.6g/l for the Emamectin
benzoate (Granulated product). After 48 hours, the larval
mortality was evaluated by comparison with the control.
Larvae are considered dead if they do not move when
handled with a brush.

The mortality rate was corrected by the Schneider-
Orelli formula [20] which is written as follows:

In the laboratory trial, due to the low number of live
larvae in the control, a one way ANOVA percentage of
mortality was used instead of corrected mortality.

The percentages of efficacies of insecticides were
evaluated either:

Abbott Formula: the percentage of efficacy = (Ca-
Ta)/Ca*100 where Ca is the average live larvae in the
control  and  Ta  is the mean survival score in the
treatment.

Statistical Analysis: The results were statistically
analyzed by analysis of variance (ANOVA) with the
StatBox PRO software; the study of the effects of
insecticides against the control and mortalities of each
stage by biopesticide was performed by ANOVA analysis
of variance of two factors a mean comparison test is
performed with the Newman Keuls test with 5%.

RESULTS

Effect of Spinosad and Emamectin on the Mortality of
Different Stages of T. absoluta: The effect of spinosad
and Emamectin was evaluated on each larval stages of T.
absoluta separately. Table 1 shows the average mortality
due to each insecticides for each larval stage.

The effects of spinosad and Emamectin are highly
significant for all larval stages. Figure 1 shows the effect
of biopesticides (Spinosad and Emamectin) on the
mortality of different larval stages.
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Table 1: Mortality number of each instar of T. absoluta due to the two insecticides (Spinosad, Emamectin)

Larval stages Spinosad Mean ± SE Test F Emamectin Mean ±SE Test F Control Mean ± SE

L 4.75 ± 0.46 378 ** 5 ± 0 842.333 ** 0.25 ±0.46 1
a a b

L 4.5 ±0.75 183.909 ** 5 ± 0 842.333 ** 0.25 ±0.462
 a  a  b

L 4.87 ± 0.35 412.364 ** 5 ± 0 638.867 ** 0.37±0.513
 a  a b

L 4.75 ±0.46 504.368 ** 5 ± 0 1521 ** 0.12±0.354
 a  a  b

a, b: homogeneous groups

**: Highly significant at P = 1%.

Test F: Test of Fisher

Fig. 1: Effect of two biopesticides (Spinosad, Emamectin) T. absoluta and other lepidopteran insects has been
on the mortality rates of different larval stages of reported by several authors [22, 23]. The results obtained
T.absoluta in  our  test  of  the  effectiveness  of  Emamectin against

Fig. 2: Percentage of efficacy of biopesticide by larval densities of the melon thrips, Thrips palmi adults and
stages larvae (Thysanoptera: Thripidae). Stanley et al. [27]

Emamectin caused a mortality of 100% in all larval Helicoverpa armigera under laboratory conditions.
stages. The mortality rate caused by spinosad is different In Algeria, Gacemi and Guenaoui [28] conducted
depending on the stage, 94.73% for L1 and L4 stages, greenhouse experiments to demonstrate the effect of
89.47% for the L2 stage and 97.29% for the L3 stage. In Emamectin on tomato leafminer T. absoluta; the results
the other hand, the mortality rate recorded in the control show the very significant effect of emamectin against
is very low with values of 5% for the L1 and L2 stage, larvae of this pest.
7.5% in the L3 stage and 2.5% for the L4 stage. From these With regard to spinosad its effectiveness compared
results, we can confirm the high efficiency of the two to the control is 94.11%. Similar work was done by Silva
insecticides tested on larval stages of T.absoluta without [19] on 7 populations T. absoluta in Brazil, where he
distinction of a sensitive stage treatment over other larval obtained a mortality close to 100%. Besides its
stages. effectiveness,   Spinosad  show  no resistance in larvae of

Percentage of Efficacy of Biopesticide: Overall percentage
of global efficacy (Figure 02) according to Abbott [21]
formula was 95% for emamectin and 94.73% for Spinosad
(The result of all instars included), this result confirm the
high efficiency of both biopesticide against T. absoluta,
without significant difference among both product.

DISCUSSION

The   use  of    Emamectin     benzoate     to   control

T. absoluta as method of control are comparable to those
obtained by Lopez et al. [24] who reported a mortality rate
of 90% of T. absoluta larvae. Indeed, other authors
confirmed the effectiveness of Emamectin benzoate on
other pests of different crops like corn earworm
Helicoverpa zea (Lepidoptera: Noctuidae) [22] the cotton
worm Spodoptera littoralis Boisd. (Lepidoptera:
Noctuidae) [23]. According to Braham and Hajji [25]
Emamectin benzoate confirmed its effectiveness in
populations of T. absoluta in Tunisian laboratory. Indeed
several authors reported the performance of this product
on several insects, Seal [26] showed the effectiveness of
emamectine benzoate at various rates in reducing the

reported the high acute toxicity of Emamectin Benzoate to
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T. absoluta put in experimentation during several 3. Razuri, V. and E. Vargas, 1975. Biologia y
generations [19]. In Tunisia, Spinosad gave a high
effectiveness on larval populations of T. absoluta [25].
The work done with Spinosad on other lepidopteran pests
such as diamondback moth Plutella xylostella L. (Lep;
Plutellidae), cotton worm Spodoptera litoralis have
shown the efficacy of this bio-insecticide [23, 29-31]. In
Egypt, both of biopesticides, spinosad and emamectin
benzoate provide excellent control against T. absoluta
[32]

Results presented by Arno and Gabarra [33] show
that Spinosad does not have an insecticidal effect on the
adults and the nymphs of predatory Macrolophus
pygmaeus and Nesidiocoris tenuis (Hemiptera: Miridae).
These  results  are  comparable  to those obtained by
Sterk et al. [34], Van de Veira and Tirry [35] and Miles [36]
on the effect of spinosad on M. pygmaeus and N. tenuis.
Indeed, Williams at al. [37] studied the susceptibility of
different species of predators to Spinosad where they
classified it as not harmful to auxiliaries. Concerning
Emamectin Benzoate, another study shows that this
insecticide is not harmful to Trichogramma nubilale
(Hymenoptera: Trichogrammatidae) [38]. Similar results on
Trichogramma pretiosum and Trichogramma chilonis
confirm the compatibility of the Emamectin benzoate with
biological control agents [39].

CONCLUSION

The use of chemical control against the tomato
leafminer T. absoluta despite their effectiveness must not
eliminate the use of IPM methods as trapping by sex
pheromones, insect-proof installation in greenhouse
crops and biological control which can reduce
dependence on chemical products. If chemical control is
necessary it is important to know under which conditions
we can achieve an acceptable result. Biopesticides
products that have proven effective against T. absoluta
are less harmful to the environment can be used in an IPM
program.
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