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Abstract
Devastating insects constitute one of strains for cultivate tomato. Among these insects, tomato leafminer (T. 
absoluta) has been recently introduced in Algeria (2008), it constitute a challenge for both agricultures and 
scientists. Firstly, this insect is introduced without their natural enemies which may reduce their damage. Se-
condly, this species has developed insecticide resistance to many active matters. To contribute to establish a 
control strategy for T. absoluta we have made an inventory of their enthomopathogenic fungi. Two fungi were 
identified among others taken from adults and pupae. These fungi are Aspergillus flavus and Fusarium sp. A 
study was conducted in laboratory of plant pathology to recognize the efficiency of these antagonists. These 
species had unregistered a mortality mounts of 100 % in 6 days.

Keywords: Tuta absoluta; Tomato; Enthomopathogenic fungi; Aspergillus flavus; Fusarium sp.;  control stra-
tegy.

Essai de lutte biologique contre la mineuse des feuilles de la tomateTuta absoluta 
(Meyrick) (Lep: Gelechiidae) par l’utilisation des champignons entomopathogènes 
dans le Sahara algérien
Résumé 
Les insectes ravageurs constituent l’une des contraintes de la culture de la tomate. Parmi ces derniers, la 
mineuse de la tomate (T. absoluta) qui a été signalée récemment en Algérie (2008), constitue un défi pour les 
agriculteurs et les chercheurs ; parce que cet insecte a été introduit sans son cortège d’ennemis naturels. En 
plus, cette espèce a développé une forme de résistance contre certaines molécules insecticides. Dans le but 
de contribuer à l’établissement d’une stratégie de lutte contre T. absoluta, un inventaire des champignons 
entomopathogènes de celle-ci a été réalisé. Deux souches fongiques ont été isolées et identifiées à partir des 
adultes et des nymphes de ce déprédateur. Il s’agit d’Aspergillus flavus et Fusarium sp. L’essai a été conduit au 
laboratoire de la phytopathologie de l’INRAA(Station Sidi Mehdi, Touggourt). Les résultats obtenus montrent 
l’importance de ces micro-organismes car un taux de mortalité de 100 % a été enregistré par ceux-ci.
Mots-clés: Tuta absoluta; Culture de la tomate ; Champignonentomopathogène; Aspergillus flavus; Fusarium 
sp.; Stratégie de lutte.
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Figure 1: Study site

والـتـقــنـي  الــعــلـمـي  الـبـحــث  مـركــز 
الـجـافــة لـلـمـنـاطـق 

86

1. INTRODUCTION
Among all agricultural productions in Algeria, to-
mato takes up a great place and constitutes an im-
portant economic interest. However, this production 
is confronted, like all agricultural productions, with 
certain constraints in particular biotic ones. Tomato 
leafminer (Tuta absoluta) is the second devastating 
insect introduced in Algeria in the last twenty years. 
The first insect was Phyllocnistis citrella(Guénaoui 
&Dahliz 1996). T. absoluta was observed in Algeria 
firstly in the west regions, in 2008 (Guénaoui 2008). 
Controlling this insect makes a new challenge to rise. 
Biological control may be used with predators, pa-
rasitoids and microbiologic agents (fungi and bacte-
ria). 

A good result was obtained with entomopathogenic 
fungi in laboratory conditions against a Lepidoptera 
P. citrella (Lakhdari, 2009) and an Orthoptera Bra-
chytrupes megacephalus(Lakhdari et al., 2015). The 
aim of this work is to conduct an experiment control 
T. absoluta with entomopathogenic fungi.

2. MATERIALS AND METHODS

2.1. Study Area
This study was conducted in the region of Oued Righ. 
This area is located in the Southeastern part of Alge-
ria (Fig. 1). It is a saharian region with a temperate 
winter and a hot summer. It covers a South-North 
axis whose latitude is 32°54’ to 39°9’ north and lon-
gitude 05°50’ to 05°75’ east.

2.2. Isolation of fungi 
The incubationperiod of infected larvaeis between 4 
and 7 days at 27 °C. Fungi were isolated from nymphs 
and adults of T. absoluta. Leaves with tomato leafmi-
ner larvae were sampled at greenhouses located in the 
region of Touggourt (Fig. 2), in the province of Ouar-
gla. Leaves were placed in plastic containers until 
emergence of adults. Dead individuals (nymphs and 
adults) were collected and placed in Petri dish with 
agar-agar. Healthy nymphs were disinfected with 
bleach (2 %) for two minutes, cleaned with distilled 
water and dried in blotting paper. Then nymphs were 
placed in Petri dish with agar-agar to insure the deve-
lopment of fungi. Four nymphs were placed in every 
Petri dish. Petri dishes were placed from20 to 25°C. 
Different breeding grounds were used. 

2.3. Purification of fungi    
Fungi Colonies developing around nymphs and adults 
of T. absoluta in Petri dish were usually made with 
many types of fungi. Purification was necessary. For 
that, pieces of colonies were taken and sub-cultivated 
in a new Petri dish.  This operation was repeated until 
obtaining just one fungusspeciesper Petri dish. 

2.4. Identification of fungi
The identification of purified fungi was based es-
pecially on morphological aspect. For that reason, 
macroscopic and microscopic aspects of fungi were 
examined. Two fungi were identified. It’s aboutAs-
pergillus flavus and Fusarium sp. Other fungi are 
waiting for identification.In our identification of 
fungi, we have based on the determination key (Bar-
nett & Hunter, 1977; George et al., 1984; Wraight & 
Roberts, 1987).

2.5. Effect of fungi on larvae of tomato leaf-
miner
The aim of this test is to recognize the effect of isola-
ted fungi on the tomato leafminer larvae. 

2.5.1. Breading of Tuta absoluta larvae in the 
laboratory
Leaves containingtomato leafminer larvae were sam-
pled at a tomato greenhouse in Sidi Mahdi INRAA 
station. Treated Leaves were placed in Petri dishes 
with cotton soaked in water in order to keep leaves 
cool. Larvae of L2 and L3 stages were used. Twenty 
Petri dishes were used. Every Petri dish contains only 
one larva.
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Table 01: Mortality percentage of leafminer treated by entomopathogenic fungi
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2.5.2. Pathogenicity of fungi on tomato leaf-
miner larvae
Leaves were treated by methods. The method was 
used in our experimentation; leaves were soaked in 
the spore solution. Witness test was used with twenty 
larvae treated by distilled water which contain a drop 
of Tween 80. Two concentrations (104 and 106) of 
Aspergillus flavusand Fusarium sp.were prepared and 
tested on T. absoluta larvae (2nd& 3rd instar) to study 
the effect of these agents on larval mortality. The test 
was repeated three times. Observations were recor-
ded daily in order to recognize the effect of fungi on 
the behavior of tomato leafminer larvae. 

Schneider and Oreilli method was used to calculate 
the mortality of larvae. This method allows elimina-
ting the risk of natural mortality. 

Corrected mortality (MC %) = (M2 - M1)x100/100 
- M1
M1: Rate of mortality in the witness lot
M2: Rate of mortality in the treated lot

2.6. Statistical analyses 
STATBOX was used in the statistical analyses. The 
effect of fungi on the mortality of larvae was very 
significant (1%) whereas, the effect of treatment 
method was non- significant. Mortality in the treated 
lots was observed since the third day of the experi-
ment. 

3. RESULTS AND DISCUSSION

3.1. Isolation and identification of entomopa-
thogenic fungi from adults of T. absoluta

3.1.1. Macroscopic and microscopic appea-
rance of strains
The identification of isolated fungi was conducted 
by examining the color and shape of the biological 
material.

Aspergillus flavus: The fungus grows rapidly on the 
PDA environment. It forms colonies fluffy dusters, 
first white, and then yellow. The conidial head is first 
removed and then is divided into several yellowish 
colonies. The conidiophores are hyaline and subglo-
bose vesicles. Phialides are inserted directly into the 
bladder. Conidia are globose and subglobose (Fig. 
3).

Fusarium sp.: This species forms fluffy or cottony 
white colonies and become light pink. The main 
morphological character is the presence of Fusarium 
macroconidia fusiform and compartmentalized. Phia-
lides are short and wide, formed on the aerial myce-
lium. Micro-conidia are absent (Fig. 4).

3.2. Mortality of tomato leafminer treated by 
entomopathogenic fungi 
The table below shows that the mortality started in 

Figure 2: Sampling of leaves in the greenhouse of tomato 
(Lakhdari et al., 2015)

Days Fusarium sp. Aspergillus flavus Witness
106 104 106 104

1st day 0% 0% 0% 0% 0%
2nd day 0% 0% 0% 10% 0%
3rd day 10% 20% 30% 40% 0%
4th day 20% 30% 40% 30% 0%
5th day 30% 30% 20% 20% 0%
6th day 20% 10% 10% 0% 0%
7th day 20% 10% 0% 0% 5%
Total 100% 100% 100% 100% 5%
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the 2nd day to reach 100% in the 5th day observed in 
the leafminers of Tuta absoluta treated by Fusarium 
sp. with a concentration of 106 and the larvae treated 
by the 2nd concentration (104) reached 100 % in the 
6th day. Unlike the other fungus which is the Asper-
gillus flavus have attained 100 % of mortality in the 
7th day with two concentrations.

Thus, it was evident that the highest effective concen-
tration of Fusarium sp.on the second instar larvae of 
T. absoluta was 104 & 106 conidia/ml where these 
concentrations gave 100% reduction rapidly in the 
5th day of the evaluation.

According to the statistical analysis, we note that both 
fungi (Aspergillus flavus and Fusarium sp.) have a 
highly significant effect for larvae mortality of T. ab-

soluta in comparison with the witness (F= 18% and 
F= 19%) respectively. As against there is no signifi-
cant difference between the two doses used.

According to recent searches, in a biological control 
test against larvae Phyllocnistis citrella by several 
fungi, the most striking effect was that of Fusarium 
sp. which caused the highest mortality rate with 75% 
(Lakhdari et al., 2015).

Several studies of biological control against Or-
thoptera by the use of insect pathogenic fungi were 
made (Doumandji-Mitiche et al., 1999; Kaidi, 2006; 
Chaouch, 2009; Saiah et al., 2010; Outtar et al., 2014)
interesting results were strong obtained.

Our results are similar to those obtained by (Lakhdari 
2015), has tested Fusarium sp. against an orthoptera 
Brachytrupes megacephalus which has found a mor-
tality rate 100% in the 11th day from the treatment. 

Also Saiah (2010), found that the mortality rate in its 
biological control by Fusarium sp. against a lepidop-
tera (Phyllocnistis citrella) was superior to 55%.  

Several studies of biological control against Tuta ab-
soluta by the use of different insect pathogenic fungi 
like Metarhizium sp., Alternaria sp., Penicillium sp., 
Aspergillus niger, Verticillium lecaniiet Beauveria 
bassiana(Saiah 2010; Abdel-Raheem et al., 2015).

3.3. Treatment effect on Tuta absoluta larvae
A. flavus either by penetration of the hyphae in the 
body of the larvae giving the appearance of needle 
sticks, which causes destruction of the tissues of lar-
vae (Fig. 5).

Figure 3: Macroscopic aspect (A) and microscopic (B) of 
Aspergillus flavus sp. (G X 40)(Lakhdari et al., 2015)

Figure 6: White mycelium covers the larvae of Tuta abso-
luta after 5 days of treatment by Fusarium sp. (Lakhdari et 
al., 2015)

Figure 4: Macroscopic (A) and microscopic aspect (B) of 
Fusarium sp. (G X 40) (Lakhdari et al., 2015)

Figure 5: Action of Aspergillus flavus on the larvae of Tuta 
absoluta after 6 days of treatmen (Lakhdari et al., 2015)
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Fusarium sp. wraps with mycelium whitish over the 
entire surface of the larva, leaving only appear not 
even one millimeter. Shortly after, one notices the di-
sintegration of the larva (Fig. 6).

CONCLUSION
At this stage, the tests demonstrated the possibility of 
biological control on the populations of Tuta absoluta 
with the use of the fungi (Aspergillus flavus and Fu-
sarium sp.) but before considering a field use of this 
entomopathogenic, it would be desirable to extensive 
experiments in terms controlled.

ACKNOWLEDGMENT
This work was supported by the Algerian National 
Institute for Agricultural research (INRAA), Sidi 
Mehdi Station, for which we are grateful. Additional 
grateful to the farmers of Megarine region: Mr. Sed-
diki Halim,Ghougali Abdelwahab, Chafou Rettmi 
and Miss Soltani Souadfor their helpful in this ex-
periment.

References
Abdel-Raheem M A, Ismail I A, Abdel-Rahman R 
S, Abdel-rhman I E and Reyad N F (2015) Effi-
cacy of three entomopathogenic fungi on tomato leaf 
miner, Tuta absoluta in tomato crop in Egypt. Swift 
Journal of Agricultural Research 1(2): 015-020.

Barnett H L and Hunter B (1977) Illustrated ge-
nera of imperfect fungi. Second edition. Burgess Pu-
blishingCo. 180p.

Chaouch A (2009) Etats phasaires de Dociostaurus 
maroccanus Thunb, 1815 (Acrididae, Gomphoceri-
nae) - Effets de deux champignons entomopathogè-
nes, Beauveria bassiana (Balsamo)et Metarhizium 
anisopliae var. Acridum sur quelques paramètres bio-
physiologiques. Thèse magister. Inst. Nat. Sci. Agr. 
El-Harrach 114 p.

Doumandji-Mitiche B, Halouane F, Bensaad H, 
Bissaad F Z et Cherief A (1999) The efficiency of 
Beauveria bassiana (Bals.) against Locusta migrato-
ria and Schistocerca gregaria (Orthoptera, Acridi-
dae). Med. Fac. Landbouww. Univ. Gent., 64/3a205 
– 209.

George O, Poinar J R and Thomas G M (1984) 
Laboratory Guide to insect Pathogens and Parasites 
Plenum Press.New York 392 p.

Guénaoui Y, Dahliz A (1996) A new serious pest of 
citrus in Algeria, Phyllocnistis citrella stainton (Lepi-
doptera: Gracillariidae). XX International Congress 

of Entomology, Firenze, Italy, August 25 - 31, 1996. 
Agricultural Entomology. 15- 153. 

Guénaoui Y (2008) Nouveau ravageur de la tomate 
en Algérie. Phytoma, la défense des végétaux. 617: 
18-19. 

Kaidi N (2006) Bioécologie de Schistocerca gregaria 
Forskål,1775 (Othoptera, Cyrtacanthacridinae) dans 
la région de l’Ahaggar. essais de lutte biologique au 
moyen de champignons entomopathogènes : Beauve-
ria bassiana et Metarhizium anisopliae var Acridum. 
Thèse magister, Inst. Nat. Agro., El-Harrach 145 p.

Lakhdari W, Doumandji-Mitich B, Dahliz A, Dou-
mandji S, Bouchikh Y, M’lik R, Soud A et Hammi 
H (2015) Essai de lutte biologique contre Brachy-
trupes megacephalus, Lefebvre, 1827 (Orthoptera, 
Gryllinae) par l’utilisation des champignons entomo-
pathogenes. Revue des Bioressources,5; 37- 49.

Lakhdari W (2009) Lutte biologique contre Phyllo-
cnistis citrella Stainton (Lepidoptera: Gracillariidae) 
par l’utilisation de champignons entomopathogènes. 
Mémoire de Magister, Univ. de Mostaganem (Algé-
rie) 73 p.

Lakhdari W (2015) Bioécologie de Brachytrupes 
megacephalus Lefèbvre, 1827(Orthoptera,Gryllidae) 
et lutte biologique par l’utilisation de champignons 
entomopathogènes. Thèse doctorat. Univ. Ouargla, 
150 p.

Outtar F, Mahdjoubi D, Bissad F, Mouhouch F, et 
Doumandji-Mitiche B (2014) The interaction of l5 
larvae of Locusta migratoria (Linnaeus, 1758) (Oedi-
podinae, Acrididae) with biopesticides, Int. Jour. Agr. 
Sci. Res. 4 (3); 11 p.

Saiah F, Bendahmane B S, Benkadda M Y, Ber-
kani A, Lakhdari W et Kolai N (2010) Isolement de 
champignons entomopathogènes à partir de Phylloc-
nistis citrella Stainton (Lepidoptera: Gracillariidae), 
Faunistic Entomology,63 (3) ; 199-202.

Wraight R J et Roberts D (1987) Insect control ef-
fort with fungi. Devel. Industr. Microbiol. 28; 77-87.


