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I. FYTOFEND PRESENTATION



Industrial plant

Research Dep.

+450 m2 lab 

Operational Dep.

+1,200 m2 prod and form area

+400 m2 offices → registration



• To perform bioassays on cells 
and seedlings (with pathogens)

• To increase our scientific data 
package on COS-OGA

• To investigate candidates for 
new low risk active substances

Research center
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Our aim

At global level:

• Biocontrol Key Player

• Plant Defence Inducer Leader



II. TECHNICAL PRESENTATION



Plant-Pathogen interaction and plant immunity

Cell wall

Membrane

Cytoplasm

OomycetesFungi

Bacteria

Boller & Felix, 2009
Ann. Rev. Plant Biol.

Plant-zelf
Receptoren

Plant-zelf
Pathogeen schade molecules

Plant niet-zelf
Receptoren

Plant niet-zelf
Pathogeen molecules

→ Zelfverdedigingsmechanisme

GEVAAR
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COS-OGA concept 

Recognized by plant receptors
Mimics the presence of pathogens

Non-self molecules

Recognized by plant receptors
Mimics degradation of plant cell wall

Self molecules

Emergency signal
State of premunition

Mobilization of a wide range of plant defences

COS OGA

Chitosan Pectin

✓ Complex of oligosaccharides (complex sugars)

✓ 2 sub-components (COS and… OGA)



Scientific signature
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Plant hormone involved in:

o PR proteins synthesis (toxic for fungi)
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Untreated control FytoSave®

COS-OGA induces Salicylic acid production



Proteomic study : MS
Met.  process Protein name in Uniprot Regulation

Defense and 
stress response

Acidic 26 kDa endochitinase (CHIT3) ++

Basic 30 kDa endochitinase (CHIT9) +

Glucan endo-1,3-beta-glucosidase A +++

Subtilisin-like protease (P69 b) +++

Subtilisin-like protease  (P69 b) ++

Subtilisin-like protease (P69 b) +++

Protein 
synthesis and 

folding

ER Luminal binding protein, BiP (Hsp 70) +

Heat shock protein 70 family Hsc 70 (Hsp 70) +

Heat shock cognate 70 kDa protein 2 (Hsp 70) +

Endoplasmin putative (Hsp 90) +

DNA/RNA 
remodeling

MAR-binding filament-like protein 1 (MFP1) ++

DEAD-box ATP-dependent RNA helicase +

DEAD-box ATP-dependent RNA helicase +

Photosynthesis
and energy
metabolism

NADP-dependent glyceraldehydephosphate
dehydrogenase subunit B (GPB1)

+

Isocitrate dehydrogenase (IDH) +

Ribulose bisphosphate carboxylase/oxygenase
activase, chloroplastic (RuBisCO activase)

+++

Putative rubisco subunit binding-protein (60 kDa
chaperonin alpha subunit)

+

Proteins with 
significant variation 
sorted by metabolic 
process:

Positive regulation by 
COS-OGA is scored: 
+      for 100 to 150% 
++    for 150 to 200% 
+++  for 200 and 300%
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Enzyme involved in:

o Reactive Oxygen Species (H2O2) production (toxic for fungi)
o Callose and lignin deposition (physical barrier)
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COS-OGA induces Peroxidase production



FytoSave® Identity

• 12.5 g/L COS-OGA (oligosaccharidencomplex, 10347P/B)

• Dosis : 2 L/ha ~ 1,1 L/ha haag

• Formuleringstype : SL (Soluble liquid → gemakkelijk te gebruiken)

• Niet giftig (LD50 > 2000 mg/kg) → niet-geclassificeerd

• Geen residu: geen MRL, no pre-harvest inteval

• Low risk (Art 47 of Regulation n° 1107/2009)

• Goedgekeurd voor biologische landbouw (Approved for Organic Farming , Regulation 834/2007/EC)

+ IPM (safe for bees and beneficials) → Ecocert at international level

• Preventief

• Cumulativef

https://ap.ecocert.com/intrants/fournisseur.php?id=1609




FytoSave® Main Targets – Plant defence induction

Grape >< Powdery Mildew and Downy Mildew

Cucurbits >< Powdery Mildew

Fruiting solanaceae >< Powdery Mildew + Pseudomonas syringae

Strawberry and other berries >< Powdery Mildew

Ornamentals >< Powdery Mildew

Leafy vegetables >< Powdery Mildew and Downy Mildew (Bremia)



• 3 preventive sprayings
• Interval of 7-10 days between sprayings
• Foliar sprayings to reach the stomata

o Pressure (5-10 bars)

o High water volumes

Technical instructions



Efficacy on 
grape

Summary – Efficacy data on grape

Efficacy Leaves Bunches

Downy mildew 25-80% 30-80%

Powdery mildew 40-85% 45-85%

Partial efficacy on powdery and downy mildew │ multi-skilling
Partial efficacy on leaves and bunches │ systemicity
Key tool for OF and IPM │ flexibility



Efficacy on 
grape

Efficacy on Powdery mildew
on Leaves
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Powdery mildew severity on leaves
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Thiovit jet 4 x 10 kg

FytoSave 2 L

GEP trial, field (Brachetto)
Italy, 2012
High disease pressure



Efficacy on 
grape

GEP trial, field
(Chardonnay)
France, 2013
Moderate disease pressure



Efficacy on 
grape

GEP trial, field
France, 2013
Moderate disease pressure

Efficacy on Powdery mildew
on Leaves



Efficacy on 
grape

GEP trial, field (Grenache)
France, 2013
Moderate disease pressure

Efficacy on Downy mildew



Efficacy on 
grape

GEP trial, field (Grenache)
France, 2013
Moderate disease pressure

Efficacy on Downy mildew
on Leaves
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Positioning on Grape

Organic Vs PM

IPM Vs DM & PM

Sulphur
@ full dosis

4 x FytoSave
+ K-bicarbonate 

@ 2,6 kg/ha 

4 x FytoSave
+ Sulphur
@ 2 kg/ha

Organic Vs DM
Copper

@ full dosis

4 x FytoSave
+ Copper

@ 350 g/ha

4 x FytoSave
+ Copper

@ 350 g/ha

Chemical protection
@ full dosis

4 x FytoSave
+ 70% cyflufenamid – difenconazole –

mandipropamide – …

4 x FytoSave
+ 70% cyflufenamid – difenconazole –

mandipropamide – …



In Switzerland



In France: insights from the french market





Plot sites 2019

Chardonnay

Chardonnay

Cabernet S.

Sauvignon

Merlot



Programme du DomaineProgramme du Domaine

+

• Sequence of preventive protection

• BLASON reinforcement from the beginning of the protection
(T1 or T2) until flowering-fruit setting

• If the equipment allows it, adapt the dose at the beginning of
the protection.

Systematic program comparison



Big plot trial FytoSave (Dep 34)
Chardonnay July 23 rating

July 23 rating on 200 grape bunches per condition clustered among 4 lines.

Dates April 23 May 2 May 15 May 23 June 8 June 13 June 24

Products
and dose

Copernico 1.25 
+ Thiovit 5

Copernico 1.25
+ Thiovit 5

Copernico 1.25
+ Thiovit 5

Copernico 1.25 
+ Thiovit 5

Copernico 1.25 + 
Thiovit 7.5

Copernico 1.25 + 
Thiovit 5

Copernico 1.25 + 
Thiovit 7.5

Blason 2L/HA 2L/HA 2L/HA 2L/HA 

0

1,32

0,5

16

0 5 10 15 20

Agri
spuitprogramma

+ Fytosave

Agri
spuitprogramma

Aantasting van valse meeldauw op druivenbladeren

Frequency

Severity



Partners Varieties
Number of 
sprayings

Yield
with reference

kg/ha

Yield
with FytoSave

kg/ha 

Additional
Yield

kg / hl*

Earning/ha* 
including
FytoSave

Grower 1 Cabernet S 3 9070 9409 + 340 kg/ha 
= 2,4hl

+ 210 €

Grower 2 Chardonnay 4 4240 5272 +1032 kg/ha
= 7,4 hl

+ 910 €

Grower 3 Merlot 4 18182 20522 + 2340kg
= 16,7hl

+ 2394 €

Grower 4 Sauvignon 5 12773 13533 + 760 kg/ha
= 5,4 hl

+ 669€

Grower 5 Chardonnay 5 12000 12320 + 320 kg/ha 
= 2,3 hl

+ 95€

Yields and economical impacts FytoSave

* Estimations:

140 kg = 1 hl 

Earning/ hl in organic farming: 150 €/hl 

FytoSave end user price 2019: 25 €/l
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+ 210 €/ha + 910 €/ha + 2 394 €/ha + 95 €/ha + 669 €/ha 

5T / 10L3T / 6L 4T / 8L 4T / 4,42L 5T / 5,65L

GP 2019 Analyse des résultats

Feedback van franse gebruikers
→ https://www.facebook.com/watch/?v=238674930740494

https://www.facebook.com/watch/?v=238674930740494


Geregistreerd als GBM (10347P/B)

Efficiënt tegen echte/valse meeldauw

Bijkomende positieve effecten (groen effect)

Geen residu, geen MRL

Geen risico op resistentieopbouw

Niet beïnvloed door UV en regenvastheid

Geen fytotoxiciteit

Stabiel bij kamertemperatuur

Toegelaten in OF en belangrijk instrument voor IPM

Gepatenteerde technologie

Solide wetenschappelijke achtergrond

FytoSave® Key points 



Bedankt voor uw aandacht


