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AGRAUXINE S.A.

Research, Development, Registration
Production and Distribution of
Bio-Control products for plant protection, health and
Nutrition based on alive micro organisms and/or natural
substances

Our aims and targets
AGRAUXINE is developing different programs in the area
of plant bio-protection and nutrition

AGRAUXINE is member of IBMA.
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Esquive WP
A bio fungicide against pruning
wound diseases on vine and
plant root pathogens

Dr Bachar BLAL
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S Esquive WP

Trichoderma atroviride 1-1237

Many strains of Trichoderma have been selected In
90’ by INRA for there capacity to fight most of the soill
root pathogens, Pythium, Sclerotinia, Phytophtora,
Rhizoctonia...

Among these strains we have selected one of the best
for its ability to also stop development of fungi
Involved in the Eutypiose and ESCA diseases on vine.

Trichoderma atroviride - Strain T1
Collection : CNCM N° : 1-1237
Patent belonging to Agrauxine

IBMA OCTO 2008



BIORIZE

inside

-
Agrauxine

la nature au service de la nature

In vitro

«  Trichoderma strain T1 shown a strong antagonistic capacity to
stop the development of fungi known to be involved in wound
prunes diseases on vine (ESCA, Eutypiose).

Phaeomoniella chlamydospora Eutypa lata

(collaboration with ITV NOimes- France)
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In situ Antagonistic activity of [-1237
against Eutypa lata

Le traitement avec la souche 1-1237 (T1, T10, T4) apres la taille
permet de diminuer la présence d’Eutypa lata dans la profondeur
du chicot (Etude ITV).

Nombre de plaies
avec E. lata

20
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e au serace de la neluee

Antagonistic activity of [-1237 against BIORIZE
fungi involved in Esca diseases —

Le traitement avec la souche 1-1237 (T1, T10, T4) apres la taille
permet de diminuer la présence de Phaeomoniella chlamydospora
dans la profondeur du chicot (Etude ITV).

Nombre de plaies
avec Pch

10
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Trichoderma atroviride - Strain T1 D e

I- Ecology

Dynamic of the microbe in soil, root or phyllosphere (Plant) etc..
Identification / specific marker of the isolate / Detection in
environment /physiology

Effect on soil microbes communities

Mechanism of action (competition, antibiosis, secondary metabolites
Antibiotics,... ?
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investigated to understand the development

ECO/Ogy: Dynamic of the Trichoderma in 5 types of soil have been

BIORIZE

— LHstae

Sol Sol Sol Tourbe Sable
d’Epoisse Marlins bordelais
S (Morvan) (Graves)
nature Clay-loam Sandy sandy peat Pur sand
physico- loam
chimical
pH (H,0) 8,2 4.4 5,8 5,8
(mesuré (mesuré (mesuré (mesuré
6,8) 4,6) 6,4) 5,6)
CIN 10,2 11 12,2 34,3
(apres
désinfecti
on)
MO 2,62 4,64 (tres 1,09 70% poids
(élevé) élevé) (faible) brut
82,2
(apres
désinfecti
on)
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Aptitude écologique S
’ Natural soils =
Agrauxme BIOKIZE
la nature au service de la nature

/ Sol Marlin
Soil Marlins : soil capacity to
1,00E+06 o
regulate population of
100E+05 ® Trichoderma T1 at 1x103
1,00E+04 —4—M 103 prop/gr sol whatever the starting
—M 105 rate, after 2 months: population
1,00E+03 . .
is soil-dependant
1,00E+02
Jo J7 J4  J21 J40  J70
temps de cin'tiq!
Sol d’Epoiss Soil Epoisses. The population of
1,00E+0 Trichoderma in soil is still
'/’\’__,/‘\‘ different in soil after 2 months.
1,00E+0 The population is rate-
— E 10 dependant and concentration of
1,00E+0 ——E 10¢ Trichoderma in the soil can be
managed.
1,00E+0
1,00E+02

Jo J7 J14 J21 J4ao J70
temps de cintic
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ervrasnediine 1. Tdentification of the specie /development of

/ a specific marker of the isolate I-1237

1- Specie identification ---- To confirm atroviride

ITS1

] 185 TTST 5.8S ITS2 285 =

4—
ITS4

Scheme of the ITS 1 et ITS 2 have been targeted and amplified and sequenced using specific
primers of these Ribosomal regions
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Our work confirmed that our strain
T1 is a Trichoderma atroviride as
shown in this phylogeny (94%)

1000

957

T.1

X93983
AY 266658

1 AF414350

992

AF483586

986

1000

982

AF414323
— AF359267

— AF362109
AF501326
AY 266646
Y 154949
AF359265
AY391829
AY 266633

AY 154927
AY 154929
AY328041
AF362100
AF414314

AF414333
AF414344

999

'AF483594

AF501327
u78879
——AF362111

AJ224007
AF456912
AF456916
AF456919
AF456920

0.01 B-I

ORIZE

iuside

AF359255
AF455493
AF359262
AF486010

AY380916

295927
_:AF191041
o AJ230672

@ T. atroviride
@ T. harzianum

Trichoderma section Longibrachiatum
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Agrauxme Ecology 2- Specific marker of the strain BIORIZE
la nature au service de la nature

Diff: rimers have been tested using the RAPD technique to reveal a polymorphism

between more than 25 isolates

T1 11571 T10 T10 T10A28 A36 A42 A32 CB
18
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698bp

Vo

654bp

T. atroviride strains =TT B
585bp
ATCCHRATCC ATCC CBS —— e

-1571
540bp e —

!
4
|
T

28036 36042 42831 18569

|

485bp

450bp

420bp

380bp

350bp
325bp

HHIHl
|

300bp ‘ —

255bp

.

230bp

————
— T — ¢ &
B p—— =
—_—  ——
b = ]
f————————

———

Specific SCAR marker for T1 (1-1237) o —

(Sequence Characterized Amplified Region) ===
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;d// 1- Capacity of I-1237 to colonize and persist in the

Agl'auxme vine wood following ESQUIVE application at nursery |B'ORIZE

A L __/
la nature au service de la nature
stage .

/

Objective : to follow and prove the development of I-1237 within the vessels of vine
wood at all the levels of the plant development on 8 different varieties
(collaboration MERCIER Novatech-France).

/ In the vine shoot 5 slices of 1 mm each

A0 Atthe graft part 5 slices of 1 mm each
U ©

% Under the graft 10 slices of 1 mm each

Base of the Rootstock 10 slices of 1 mm each

%
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d 1- Capacity of I-1237 to colonize and persist in the |
Agrauxine vine wood following ESQUIVE application at nursery |BIORIZE

—LHsiae
la nature au service de la nature Stﬁge .

/

Presence of I-1237 within the base of rootstock of 8 different vine varieties

Presence of I-1237 inside the rootstock of 8 varieties of vine after 3 months, comparing
with control naturaly infected by Trichoderma sp.
100 —
- 90 = S—
2 80
g 70
S 60 1T
o BT1 ESQUIVE
;‘:’ 50 T
40 +— BT1 TEMOINS
30 T
20 T
o w1
0 Pl T e T e
O N % @ N % )
@o’b{b & & @(\C‘S\ & 9 & &
- ‘60(\ 4\60{\ \6\0\ \ik\g -A\q S\\q «\\q
0,(@ & Qé\ P P P P
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N
d 1- Capacity of I-1237 to colonize and persist in the

Agrauxine vine wood following ESQUIVE application at nursery BlORlZE

—Lasiae
la nature au service de la nature S?Oge .

/

Presence of I-1237 within the mid of rootstock of 8 different vine varieties

Presence of I-1237 9 cm under the graft section of 8 varieties of vine after
3 months, comparing with control naturaly infected by Trichoderma sp.
90 -
_ 80
= 70
Q —
'g 60 T/
9 50 T BT1 ESQUIVE
d?:. 40 + BT1 TEMOINS
@ 30 T =
%20 1
10 1
0 T T T _- T T T
© N & N %
? & & & S § & &
é\ Kbo ibo Q;'Q \5\”‘9 04\ \3\\ \}\\\Q‘
C}{D C}:@' Qé\\ c‘o’b‘ Q;b CO% 5;0‘
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d 1- Capacity of I-1237 to colonize and persist in the |
Agrauxine vine wood following ESQUIVE application at nursery [BIORIZE

—Lasiae
la nature au service de la nature S?Oge .

Presence of I-1237 within graft section of 8 different vine varieties

Presence of I-1237 within the graft section of 8 varieties of vine after 3
months, comparing with control naturaly infected by Trichoderma sp
90
80
= 70 —
¢ 60 — =
§ 2077 BT1 ESQUIVE
3 40 17 BT1 TEMOINS
.E 30 -
20
10 1T
; , . i - = ,
o N @ N % 3
¥ > fé«‘\m & & o°q/ & &
> & & \fzy‘*\ o8 o o S
A O AR R
O“Q‘b O,Qfé N e P P P
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rofocole:

-Esquive treatment of vine young plant after grafting
-Pathogens involved in Esca diseases
Phaeoacremonium aleophilum, Phaeomonelia chlamydospora

AN

2- Capacity of I-1237 to reduce ESCA pathogen

development in the vine wood following ESQUIVE  |BIORIZE

application at nursery stage .

Botryospheria parva, B.obtusa,

-Artificial inoculation of each Pathogen under the graft point
-Analysis of the presence of each pathogen and I-1237 after 6, 14 months.
-Analysis by INRA Dijon, in collaboration with Mercier Novatech.

+ PATHOGEN + PATHOGEN Esquive I-1237
INOCULATION INOCULATION
Esquive 1-1237

Phaeoacremonium
aleophilum

YES

YES

YES

Phaemoniella
chlamydospora

YES

YES

YES

Botryosphaeria parva

YES

YES

YES

Botryosphaeria obtusa

YES

YES

YES

CONTROL

NO

YES

CONTROL

NO

NO
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Inoculation of the pathogen with a plug of PDA
culture in a hole under the graft point
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BIORIZE

~nside,

Protocole of the wood analysis

In the vine shoot 10 slices of 1 mm each

At the graft part 5 slices of 1 mm each

dddo =

Under the graft 5 slices of 1 mm each

| . Mid of the rootstock 10 slices of 1 mm each

Base of the Rootstock 10 slices of 1 mm each

%Q‘;

Result are expressed as intensity (%) of the pathogen
development in each area of the vine

IBMA OCTO 2008



&

AgraUXine 2- Capacity of ESQUIVE to reduce B. parva 310R12E

la nature au service de la nature deve|opmen1. in 'rhe WOOd of YOUNQ Vine p|an1's.

— LHstae

/

Intensity (%) of colonisation
by B. parva in the wood

Reduction of Botryosphaeria parva developement in

90

80

70

60

50

o8]
o

o]
o

-k
o

o

the woody vine following Esquive treatment

O Témoins inoculés

avec Botryosphaeria

parva

OPlants traités avec

Esquive et inoculés
avec Botryosphaeria

o parva

Base porte- Milieu du sous la Greffon Sarment
greffe porte-greffe greffe

zone of inoculation of the pathogene
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A auxine 2- Capacity of ESQUIVE to reduce B. obtusa BmmZE
g[natureausewicedelanature deV€|OPmen‘|' in the wood of young vine plan‘l's. e

/

Reduction of B.obtusa development in the wood vine by
Esquive treatment

100

90

80 | |BTémoins inoculés
70 i avec B. obtusa

60

50

) 40 . |OPlants traités avec
30 | Esquive et inoculés
avec B. obtusa

20

10
(i} T T T

Base porte-greffe Milieu du poT sous la greffe Greffon Sarment

Intensity (%) of colonisation of
B.obtusa

greffe

Zone of inoculation of the pathogen
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Aorauxine 2- Capacity of ESQUIVE to reduce Phaeomoniella B‘jgm
g[natureausewicedelanature ChlamYdOSPOf'a developmen‘l' in fhe WOOd Of young SRS

/ vine plants.

Reduction of P chlamydospora development in the vine wood after
Esquive treatment

OTémoins inoculés avec
Pch

OPlants traités avec esquive
et inoculés avec Pch

% de rondelles colonisées

Base porte-greffe Milieu du porte- sous la greffe Greffon Sarment
greffe

one of pathogen inoculation
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A auxine 2- Capacity of ESQUIVE to reduce Phaeomoniella  [gioriZE
g[natureausewicedelanature ChlamYdOSPOf'a developmen‘l' in fhe WOOd Of young —=

/ vine plants.

Reduction of P. aleophilum development in the
wood after Esquive treatment

60
50
BTémoins
40 inoculés avec
Pal

w
o

OPlants traités
avec Esquive et
inoculés avec

PaAal
T ot

N
o

Intensity (%) of colonisation by
P.aleophilum in the wood
o

greffe porte-greffe

Base porte- Milieu du rous la greffe Greffon Sarment

Zone of pathogen inoculation
IBMA OCTO 2008



N
-7 3- Capacity of I-1237 to reduce Eutypa lata
Agrauxine development in the vine wood by ESQUIVE BIORIZE

PtEe au senace de la netuee

application under field conditions. —

/

« 3 years Field trials were conducted by INRA - Bordeaux (France)
according the official method (CEB 155). 4

- The pathogen (spores) is Inoculated one day after Esquive
treatment and wood analysis are done 1 year later in the wound.

« Treatment of the prunes wound with ESQUIVE has shown its
capacity to reduce Eutypa lata development in the wood

On pruning wounds

Efficac 60%
%) Y (Mean of 3 field trials during
i 3 years)
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e

Conclusion

Trichoderma atroviride strain I-1237

is able to colonize and persist within the vessels of vine wood and
capable to develop as a natural barrier .

has interesting antagonistic capacities against some of the Esca
pathogens and Eutypa lata.

Its utilization every year after pruning seems to be one of the
good way to protect vine against ESCA and Eutypa diseases

development.

IBMA OCTO 2008
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ESQUIVE BQELZJ

Formulation as a WP

*ESQUIVE WP is a soluble powder containing alive spores of [-1237
with a high potential of germination and a proved capacity

*ESQUIVE WP =1 x 1012 spores / kg
«Storage : 1 year at low temperature 4-10 C
«Application : 20 gr/liter

IBMA OCTO 2008
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la nature au service de la nature SUbStance In the annexe 1

@OO

(”%:’%,
N
S .AYS A PAYS B
Examen par
E& chaque pay@

PAYS E PAYS C

PAYS

RAPPORTE UM Wongapie? == % o K?

8

<

Inscription de la matiere active
a l'annexe 1 de la directive 91/414za otto 2008
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Bl OR]ZE

AgraUXlrdle About registration !!! —

« The European dossier has been submitted to
AFSSA (France) to be supported for the
registration of Trichoderma atroviride — strain I-
1237 in the annex | of the EU Directive 91/414/CE.

« The completeness list ok for France and EU.

« We are waiting for response in October 2008.
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— dnstde

Charte BIORIZE

To guaranty to users a high bio- product quality :
— Regulatory
— safe
— Proved Agronomical Efficiency
— Alive components or active ingredients
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