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RESULTS AND DISCUSSION 

CONCLUSION AND PERSPECTIVES

INTRODUCTION

The natural reserve of cedars of Tannourine is characterized by the presence of Cedrus libani (A.

Rich.), considered an endangered plant species (Gardner, 2013) that is suffering from the attacks of C.

tannourinensis (Chevin, 2002). Due to the alarming situation of the forest, this study will look for a

biological agent potentially capable of controlling the outbreak of C. tannourinensis populations.

However, before introducing any biocontrol agent in a natural and protected ecosystem, it is essential

to search for the presence of natural parasites. Therefore, the first objective of the present study is to

isolate endemic forest EPNs in Tannourine cedars forest in Lebanon. If any EPNs were to be found,

the second objective will be to test in vitro and in vivo (jars placed in the forest) their efficiency

against C. tannourinensis larvae.

Figure 5. In vitro pathogenicity of EPNs against C. tannourinensis larvae

1. Survey of EPNs in cedars forest: Morphological and molecular 

identification

2. In vitro pathogenicity of EPNs

- 0, 40, 100 and 250 IJs / larvae of C. tannourinensis in 

eppendorf tube

- 3 repetitions

- 2 parameters : % of mortality,  parasitic success (number 

of cadavers having EPNs emergence upon to the number of 

insect larvae total)

3. In vivo pathogenicity of EPNs in natural environmental 

conditions

- 625000 IJs / m2

- 10 larvae of C. tannourinensis / jar introduced in the soil 

- 2 repetitions 

- 2 parameters: % of mortality, parasitic success

Figure 4. Phylogenetic tree of  EPNs
Table 1. In vivo experiments

1. Survey and identification of EPNs
EPNs found in Tannourine’s forest belonged to Steinernema feltiae species

according to morphometric results and molecular results (figure 4) and were

named LIB132. They were found in a mixed dense forest stands of cedar and

broadleaved trees habitat.

Entomopathogenic nematodes belonging to the S. feltiae specie were found in Tannourine cedar forest. In vitro experiments showed a lower pathogenicity of the S. feltiae specie against C.

tannourinensis larvae than H. bacteriophora specie when compared to previous published results (Noujeim et al., 2015). In vivo experiments showed promising results since EPNs were able

to kill C. tannourinensis larvae without finishing their cycle and emerging from the cadavers. This means that once this specie is used in an integrated management program against C.

tannourinensis in the forest, it might have less impact on the ecosystem of this protected environment. Further studies need to be conducted in situ, in order to evaluate the effectiveness of

such a treatment against C. tannourinensis on a large area of the forest. A monitoring of the population of C. tannourinensis will help in establishing a long term strategy aiming to control the

outbreaks of this cedars pest.

3. In vivo pathogenicity of EPNs

The table 1 shows the mortality rate caused by the commercial strain of H. bacteriophora.

IJs of H. bacteriophora emerged from G. mellonella cadavers only but not from C.

tannourinensis cadavers. This means that an EPNs treatment on C. tannourinensis in

natural conditions can be effective against the cedars pest without impacting the protected

environment of the forest.

2. In vitro pathogenicity of EPNs
S. feltiae specie can effectively control C. tannourinensis larvae only at a concentration of 250 IJs /

larvae (figure 5). However, its effectiveness is lower than the commercial strain of H. bacteriophora

(Noujeim et al., 2015). That’s why H. bacteriophora specie is used in the in vivo experiment of this

study.

MATERIAL AND METHODES

Figure 1. Symptoms of the defoliation in 

Tannourine cedars forest

Solution ???

Figure 3. Cephalcia tannourinensis

Figure 2. EPNs

???

Insect Treatment Mortality rate (%)
Parasitic success of

H. bacteriophora (%)

C. tannourinensis
No 18.33 a(1) 0

Yes 85 b 0

G. mellonella
No 16.67 a 0

Yes 86.67 b 78
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(1) Measured parameters followed by the same letter in one column show non-statistical significance at P<0.05 level.

EPNs strains:

S. feltiae LIB132

S. feltiae ENTONEM

H. bacteriophora (Noujeim et al., 2015)
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