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Researcher ID : T-3541-2017

 Position: Senior Researcher of Phytopathology

 Location: Regional Centre of Agricultural Research of Sidi
Bouzid, Tunisia (CRRA-Tunisia)

 Main research interests
1. Phytosanitary diagnosis of fungal disease infecting strategic

agricultural crops;
2. Interaction plant-soil-microoganisms;
3. Microbiological control using fungi and bacteria against

phytopathogenic fungi;
4. Impact of regenerative agriculture practice to improve plant

resilience towards biotic stress;
5. Impact of climate change on soil microorganisms.

 Work Tasks
-Research and disseminate research activities on scientific papers, workshop,
seminars
-Supervising students in plant pathology studies
-Teaching and Training for professionals, farmers and students
-Fungal diseases prospections and farmers consulting

 Current Records (2022)
36 publication            5 book chapters 31 International communications           
19 supervision           3 Partnership agreement            Project Membership (8)



Main achievments 2022

National Coordinator 
of PRIMA project

Fellow of 7th edition of 
women for science 
(women for Africa) Nuffic Fellow

The Hague Academy for 
Local governance Arab Society for Fungal 

Conservation's Award

2022 
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Previous H2020 Project 

Marie Curie (MSCA-IF-SE-H2020) 
2018/2019

Co-Fund programme 2019

(Got Talent Energy programme)  

MOBIDOC H2020

R&I (SME and NGO assistance)

PRIMA (2020 -2022)



Cereals 

Conservation and management 
of natural resources 

Horticulture Animal Production 

Plant Protection 

National and International funding
Good Publication Record



O. Impact of regenerative methods on pathogens and

beneficial microorganisms under Climate change context

Laboratory of Plant Pathology 
current projects 

Sustainable innovations for Regenerative 
Agriculture in the Mediterranean area

Regenerative agricultural approaches 
to improve ecosystem services in 

Mediterranean vineyards

O.1-The use of microbial biostimulants to enhance

plant resilience towards biotic and abiotic stress

O. 2-The impact of using microbial consortia associated

with some regenerative approaches
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Application of 
Regenerative Approaches

Select and apply 4 protocols
(bio-stimulants, bio-fertilizers,
amendment, microbial
consortia, cover crop,
resistant/tolerant genotypes)
under field conditions

Beneficial microorganism 
Selection 

- Field Survey and Prospection
- Pathogenic Fungi Isolation and

Identification
- Isolation and Identification of

Beneficial Fungi
- Selection for PGP traits

Impact of Climate 
change

-Microbial diversity
entomopathogenic fungi, AMF,
PGPB
-Pathogens and diseases (insects,
foliar and trunk fungi)
-Field assessment on field
grapes/Olive/Tomato and Potato

Effect of Protocols on Pilot 
farm/s

-Effect on agronomic traits
(physiological, biochemical and
phenological Analysis
-Effect on abiotic stress (water
deficiency)
-Effect on biotic stress (microbial
diversity) and the fauna dynamic

Roles in REVINE and SIRAM 

…….
.



Climate change, defined by the United Nations Framework Convention on Climate Change as “a

change of climate which is attributed directly or indirectly to human activity that alters the

composition of the global atmosphere and which is in addition to natural climate variability

observed over comparable time periods”

Create environmental pressures that result in new diseases caused by fungi

Emergence- Diversity-

Environmental disruptions due to climate change such
as floods, storms, and hurricanes can disperse and
aerosolize fungi or implant them via traumatic wounds,
resulting in infections by previously very rare or
unknown fungal species.

with consequences for health, biodiversity, and food security

Climate change can increase the
geographic range of pathogenic species or
their vectors, leading to the emergence of
diseases in areas where they have not
previously been reported

AGRICULTURECLIMATE CHANGE



Plant-associated fungi harbor enormous potential to provide economical and sustainable solutions 

to current agricultural challenges. 

3. Biocontrol

Engineered fungi might be
useful to diagnose plant
physiological changes caused
by biotic stresses and to
deliver desired traits

The main goal is to devise a practical effective eco-friendly strategy for the integrated use of bio-
control agents (BCAs) for the safe crop production.

BENEFICIAL FUNGI AGRICULTURE

Finding new microorganisms that can sustainably support plant development, nutrition, 
fitness, disease control, and productivity in dynamic and stressful environments therefore 

depends on developing strategies to manage phytomicrobiomes

1. Biofertilization
Plants require
macronutrients such as
nitrogen (N) and phosphorus
(P). In nature, plants source
N from ammonia produced
by nitrogen-fixing fungi

2. Biostimulation
Many plant-associated fungi
can synthesize plant
hormones such as auxin,
ethylene, and cytokinins that
have crucial multifaceted roles
in plants



Safe food
Exploring Soil biodiversity 

microorganisms

Eco-friendly method 

Biological sources  

Sustainable environment  Protect health

Sustainable Development goals   

Bio-pesticides



Applied studies on beneficial fungi in 
sustainable agriculture

• 1. Effect of Verticillium leptobactrum and Purpureocillum lilacinum to control
Root-knot and Potato cyst nematodes and growth –promoting Potato

• 2. Fungal diversity associated with tomato wilt disease complex in Tunisia

• 3. The use of Phytomicrobiome (fungi) in controlling wilt disease complex
(Meloidogyne javanica and Fusarium f.sp. lycopersici) on tomato crop

• 4. Beneficial fungi against early blight and grey mold disease of tomato

• 5. Screening and application of Beneficial fungi in Tunisian vineyards
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Study 1
1. Effect of Verticillium leptobactrum and Purpureocillum 

lilacinum to control Root-knot and Potato cyst nematodes and 
growth –promoting Potato

Evaluation of biocontrol potential of indigenous strains of V. leptobactrum and P. lilacinum in individual and
combined with M. javanica et G. pallida (PCN) and their effect on potato growth

Soil application of each isolate of P. lilacinum and V. leptobactrum reduced
significantly PCN development on root and soil.

Application of two fungi increased potato growth (agronomic traits) and
yield and reduced the combined infection by both nematodes
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Study 2 2. Fungal diversity associated with tomato wilt disease complex in Tunisia

135 prospected parcels and Samples collected (soil and root)
during 3 years and screened for their Oomycota and fungi
diversity

Study the potential correlations between fungal diversity and
abiotic factors

31 fungal species and 17 genera

Fusarium oxysporum (11%)
dominance followed by
Fusarium solani (6%)

Species composition is dependent on environmental factors in
particular the temperature

Epicoccum
Alternaria
Cladosporium
Macrophomina 
Paecilomyces
Penicillium  
Aspergillus
Phytophtora 
Pythium
Verticillium
Pochonia
Lecanicillium
Colletotrichum Fungi Frequency 



Study 3
3. The use of Phytomicrobiome (fungi) in controlling wilt disease complex (Meloidogyne javanica and
Fusarium f.sp. lycopersici) on tomato crop

Screening of potential antagonistic of indigenous fungi
Observation or parasitism by scanning electron microscopy (SEM)
Biological control of Wilt disease complex

Paecilomyces, Lecanicillium, Penicillium, Pochonia and Trichoderma showed intersting nematicide
acitivity; 3 Trichoderma isolates and Penicillium: fungicide potential

Trichoderma reduced wilt disease incidence in particular T. longibrachiatum.



Micrographes by (SEM) of eggs and juveniles

parasitized by Lecanicillium and 2 Trichoderma

species
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Micrographies by (SEM) of FOL parasitized by  

Trichoderma longibrachiatum

F

F

F

F



Botrytis cinerea

Light brown spots on the leaves

A whitish to light brown canker on the stem

A greyish down on the fruits

4. Beneficial fungi against grey mold disease of tomatoStudy 4

1. Antifungal activities of BCFs against
B. cinerea

2. Biochemical caracterization of soil
microorganisms

4. Effect on tomato growth and quality
criteria

3. Potential of plant defense mechanism
stimulation
(SDP)



Biochemical characterization (PGP)

In vivo tests

In vitro tests



Antifungal activity

Trichoderma viride: 79.6%

In vitro tests

Indirect method (VOC) Culture filtrate

Fungus growth spore germination

Direct method



In vivo tests

Promoting plant growth
Reduction disease incidence (DI)

Treatments MDA (µmol/g) 
Total protein

content (mg/g) 

Total phenolic

content (µg/g) 

TR1 3.32±0.004a 19.46±0.02b 0.91±0.009b

TR2 2.73±0.006b 12.71±0.007b 0.7±0.003c

TR3 2.32±0.006c 31.24±0.02ab 0.78±0.01c

AS 2.11±0.007cd 50.85±0.1a 0.74±0.003c

TM+ 1.86±0.01d 15.5±0.02b 0.59±0.01d

TM- 2.04±0.02cd 14.88±0.05b 1.04±0.01a

P-value <0.01 <0.01 <0.01

Reduction of grey mold rate on fruit



Study 5
5. Screening and application of Beneficial fungi in Tunisian vineyards

Correleation Soil physio-chemical proprieties-microbial biodiversity

Soil fungal diversity of vigneyards on The Centre of Tunisia

Soil parameter method

soil texture Sedimentation analysis (e.g. pipette method, hydrometer)

pH Potentiometric determination in H2O and in KCl / CaCl2

SOC Wet oxidation (potassium dichromate) - Walkley and Black
total N Kjeldahl

available P Olsen (Na bicarbonate 0.5 M, pH 8.5)
exchangeable K Ba chloride, pH 8.1

CEC Ba chloride, pH 8.1

EC Electrical resistance of a 1:2 soil:water suspension

water-stable aggregates Elliot et al., 1986
bulk density Cylindrical Core Method

Isolation 
Identification

Diversity Analysis

Correlation (CPA)

Selection of fungi with PGP traits 
and antifungal activity

Field application on pilot 
parcel



Amylolytic activityProtease activity Phopshate
solubilisation

Azote fixation

Antifungal activity

Production of 
HCN antibiotic



The crop management and sustainability could be assessed by Knowledge 
of the interactions within a phytobiome. 

These studies are interesting for improving plant health and 
productivity and give new insight and significant consequences in 

agriculture in global. 

Understand plant-fungi interaction at molecular 
and genomic level  

Discover new isolates; Fungi Kingdom richness 
of fungi with high interest to sustainable 

agriculture



Thank You for your attention
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ANY QUESTIONS?
You can find me at

elhajjilobna@yahoo.fr


