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Modification of the treatment protocol
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FLEY] HOT WATER TREATMENT

Purpose:
Identify an other protocol temperature-duration with the same efficacy against
phytoplasma but at a lower intensity than the official protocol (50°c-45’)

Previous trials results: AnaE e el

Untreated control
45°- 48°- 50°-

Pl 12% | 6% | 6% 0% 0%
2000: (50/lot) | 2anl
Entav-Inra FD
S| 4% | 0% | 3% 3% 0%
2004: (€0/lon) | *3 | 2404 4% 2% | 0% | 0% | 0%
2002: (250/lot) | FD
En tav—fnrao anl 5% 0% 0% 0%
ZOOZ:CL?;IOIO/Iot) aFr?l 1% 1% O%




=Trv| HOT WATER TREATMENT

Untreated control NeW Trlals In 2011

) BOUTURES POSITIVES (Lot 1) BOUTURES NEGATIVES (Lot 2)
Résultats
PCR1

213 soit 38% 343 soit 62%
Modalités L L. 50°-  50°  50°  48%  48% o 50°  50°  50°- 48 48"

de TEC 30 35 45 35 45 30 35 45 35 45
Boutures 34 34 34 43 34 34 56 58 58 57 57 57
traitées
Résultats
PCR2 20 18 14 20 16 22 - - - - - -

bt positives

soit en % 59% 53% 41% 46% 46% 65% = = = = = =

556 cuttings taken on vines with symptoms
4 varieties concerned: Alicante HB, Cabernet-Sauvignon, Carignan, Sauvignon

Individual PCR tests on the 556 cuttings. Only 38% positive = uncertain distribution of
phytoplasma and/or lower concentration in the cuttings. Tests more efficient on leaves.

Tests PCR done after TEC : not conclusive - phytoplasma detection possible even if killed
by HWT

Necessity to visually check symptoms after propagation under insect-proof greenhouse.

Tests PCR on leaves for all the cuttings




TRIALS EFFICACY 2011

Trials under insect-proof green house



TRIALS EFFICACY 2011

Control plants




et TRIALS EEFICACY 2011

Results: (batches of 90 cuttings)

% live cuttings 43 76 75 80 74 80

% cuttings FD+
(on 90 cuttings)

17 0 0 0 0 0

Number of live cuttings significantly higher on treated cuttings (HWT curative effect?)
No difference between treated batches

No symptom on treated batches

Results confirmed by PCR tests on leaves

Many symptoms on untreated batches

Presence of phytoplasma confirmed by PCR tests

But results to be verified the following growing season (incubation period?)



TRIALS EFFICACY 2011

» Observations during the second year (cuttings treated in 2011:

Year | ontreatedcontrol o, ool 4o 450 | 50°-307 | 50°-357 | 50°-45”
(cuttings numbers)

AL i « healthy »
2012 ‘i'fDad 5 FD / / / / /

Still no cuttings with symptoms on treated batches
Incubation confirmed on control cuttings
But no new cuttings with symptoms in 2013




TRIALS EFFICACY 2012

> Additional modalities tested in 2012

Phytoplasma | Control 48°- | 48°- | 48°- | 49°- | 49°- | 50°- | 50°- | 50°-
30’ 35’ 45’ 30’ 35’ 30’ 35’ 45’
FD (160ct/batch) | o | 00c | 0% | 0% | o% | 0% | o% | o% | o%

5 varieties

BN (55ct/batch)

chardonnay 7% 4% 2% 0%
Bois noir
—> High mortality for all the cuttings (>50%)
- FD: no symptom on treated batches
- FD: 2% of cuttings with symptoms on control plants
—> FD: cuttings observation during 2 years after treatment: no
new symptoms
- 50°-30’ ineffective for Bois Noir
—> Might be useful to test 50°-35’ for Bois Noir detection
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HOT WATER TREATMENT

CONCLUSIONS TRIALS EFFICACY 2011 - 2012

— Confirmation that HWT official protocol 50° - 45’ : effective to kill FD and
Bois Noir phytoplasma

— Other protocols temperature — duration : effective against FD phytoplasma
but lower margin. Well-adjusted machine essential

— Efficacy of Protocol 50°C-35’ to be tested for BN

But before moving forward, what operating procedures in France and in other countries?



et OFFICIAL TECHNICAL SPECIFICATIONS IN FRANCE

HWT protocol : 50°C-45’

HWT machine identification:

- Commissioning date

- Maximum capacity of treatment
- Identification number

HWT machine description:

- Thermal insulation
- Heating appliance : homogeneous and stable temperature (variations < + 0,5°c during the

treatment). Regular sensors verification and calibration
- Automatic recording system

- Time stamp
- Easiness to record movements (dipping and removal)

Technically very difficult to guarantee
11



= 1FV | OFFICIAL TECHNICAL SPECIFICATIONS IN FRANCE

Data recording:
-  Temperature and duration
- Machine connected to a secured edition device

Vegetal material traceability:
- Vegetal material provider
- Vegetal material characteristics

HWT certificate:
- Baths identification by code number (date, order n°)
- Certificate model

Data archiving:
- Maintenance of records per campaign
- Data archiving during 5 years

Technical recommendations:

- Storage before and after treatment
- Acclimatization

- Customer information

12



OPERATING METHOD IN AUSTRALIA

DEPARTMENT OF PRIMARY INDUSTRIES
ICA-37 Version 7.4 HOT WATER TREATMENT OF GRAPEVINES

Highly coordinated procedure in terms of regulatory measures:

- Recommended device, pump, sensors, data recorder,
calibration,...

- Sensor’s location (3 sensors minimum), operational tests

- Treatments recordings e

- Material vegetal traceability before and after treatment

- Treatment station approval process

Victonal
TheFace e

Probably the most complete

Treatment protocol:

- 50°c + 1°c during 30 minutes (option 1) or 54°c +1°c during 5 minutes (option 2)
Adjustment at 51°c before starting (option 1)

Temperature should rise up to 50°c +1°c within 2 minutes after the beginning of the
treatment

Temperature should not go down under 49°c during the treatment (for the 3 sensors)



OPERATING METHOD IN CANADA

WHY IS HOT WATER TREATMENT (HWT) NOW ACCEPTED AS A
VIABLE SOLUTION?

+ Prior to 2003, French Nurseries had little commercial experience with HWT and were reluctant to
endorse its use on exported plants.
+ In 2006, based upon new research and protocols, the region of Burgundy began to insist on HWT
treatment of vines.
»  Over one million plants were successfully treated 1n the Burgundy region with less than 3%
mortality, :

The table below summarizes the difference in the original HWT protocol and the New HWT Protocol.

PREVIOUS HWT PROTOCOL NEW HWT PROTOCOL
» HWT - 50°C for 45 minutes *» 24 hour acclimatization at room temperature
pre and post HW'T

* ool water soak to cool down vines rapidly » HWT - S0°C for 35 minutes

* Retum to cold storage or plant = 24 hours at room lemperature

* Fungcide dip treatment

* Acrated packaging

* Return to cold storage up to 8 weeks at 1-2°C

« Soak vines in water munimwm of 24 hours
prior to planting

RESULTS - h]'gh maortality loss RESULTS - low mortality, approximately 3%,
similar {o non-treated vines

Grape Growers of Ontario
PO Box 100, Vineland Stotion, OM LOR 2E0 Phans: $05-688-0990 Fox: P05-588.3211 www.gropegrowecofonfors.com 14



OPERATING METHOD IN CALIFORNIA

HWTprocess currently involves three steps.
1. Immersion during 5 minutes into a pre-heating tank at 30°C to warm up the canes.
2. Immersion during 5 minutes into the HW tank at 52.8°C (127°F) to kill vine mealybugs.

3. Immersion during 5 minutes into a cooling tank at +/- 23°C : used as a buffer to prevent any damage on the
plant material.

Several publications report that these treatments can be done without negative impact on the material
Hot-water treatments also have the added effect of providing partial to complete control of pests such as:

root knot nematodes, grape phylloxera, Pierce’s disease (Xylella fastidiosa), Phytopthora cinnamomi,
Flavescence dorée, and Agrobacterium spp.

Foundation Plant Services FPS Grape Program
Newsletter October 2004




et HWT PROTOCOL MODIFICATIONS

Technically possible to adopt 50°C-35’ under certain conditions :

- Treatment stations should be adapted to these new conditions

- Required effective duration : 35’ a 50°c * 1°c considering machine’s characteristics, type of
material (top-graft cuttings, rootstock cuttings or plants). 50°c + 0,5°c technically impossible
to guarantee !

Necessity to verify the conditions to raise temperature after the beginning of the HWT (plan
verifications ahead by accredited organization)

Sensors and recorders standardized and verified (Ex: sensor PT100 for immersion with
exactitude of £ 0,5°c maxi and resolution of 0,1°c)

Recording frequency: every minutes
Efficacy on Bois Noir to be verified for this protocol (not tested yet)



=PV HWT PROTOCOL MODIFICATIONS

And after these conclusions. What procedure?

FFPV requested the French Ministry of Agriculture for the modification of the
HWT’s protocol

The Ministry of Agriculture requested the opinion of ANSES about this proposal

ANSES carried out a study on the efficacy of HWT against grapevine yellows and
other diseases or pests.

ANSES, within this framework, audited IFV about the efficacy of HWT against
phytoplasma

Not yet official opinion of ANSES released but ... we have some indications through
their presentation during the last seminar on Xylella fastidiosa...

17



Seminar Xylella Fastidiosa 16 september 2016

ANSES’ intervention about HWT efficacy

a nseS ‘) <:I French equivalent of EFSA

(European Food Safety Authority)

k_, nnaitre, evaluer

Evaluation of methods to control Xylella fastidiosa

Evaluation des méthodes de lutte contre
Xylella fastidiosa

Charles Manceau

Anses

Ry Va6 ' m

M i | S Paris — 16 septembre 2016
. AR Seminaire : Xylella fastidiosa un an apreés ?

T en santé végétale' Connalssances acquises et perspectives de recherche et développement
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Seminar Xylella Fastidiosa 16 september 2016

ANSES’ intervention about HWT efficacy

Request by the Ministry for a ANSES’s opinion about
the HWT'’s protocol modification

2015 -5A-0265

Demande d’avis relatif a la modification du couple
temps-température du traitement a I'eau chaude du

matériel végétal

Dhecscn glesise o fsbrmristas

“{%-007

St PG

NIFSETERE OF LAGIICULTUNE, DF LAGRO-ALUMENTAAE ET DE LA FORET

Mosseur & Dvoct

e [agare
Toberertaton de o

> oty

210 aorwo tu g 8! Levhore
B S4TOY Nurmor Ablort ondes

Onjat: Saisive refative 4 la it du couple

renw 18 DEC. 7%

de A foan

chisda du matériel vapetal

1- Déterminer l'efficacité du traitement a I'eau chaude (TEC) pour la Flavescence dorée (FD) et
Xylella fastidiosa (Xf) avec couple temps/température de 35 minutes 3 50°
2- Déterminer l'efficacité du traitement a I'eau chaude avec les couples temps/température de 35

minutes a 50° et de 45 minutes a 50°

— jaunisses de maniere générale
—  Xylophilus ampelinus
— Phylloxera

sur les organismes suivants :

«—

HWT efficacy against differents deseases and pests

— Agrobacterium tumefaciens et Agrobacterium vitis

— nématodes vecteurs de virus

— insectes et plus particulierement aux stades de développement ceufs, larves, nymphes.

‘J/:."\‘j E]

" -
/ -/y'
M /i
T Diagnostic
en santé vegetale '

Paris — 16 septembre 2016

3 séminaire : Xylella fastidiosa un an aprés ?
Connaissances acquises et perspectives de recherche et développement
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Seminar Xylella Fastidiosa 16 september 2016

ANSES’ intervention about HWT efficacy

1- Déterminer I'efficacité du traitement a I'eau chaude pour Flavescence dorée (FD) et
Xylella fastidiosa (Xf) avec couple temps/température de 35 minutes a 50° C.

0 -5-02 66

* Saisine soumise suite au wam
rapport technique de l'lFV
— Montrant qu’un traitement a 50° C LBLLSMENT A L:BAI
. o o CHAUDE DES BOIS ET
: pendant 35 min permettait d’assainir PLANTS DE VIGNE

Hearlng Of IFV |E maté HE' Végétal de Vigne vis_‘a_vis PROGRAMME FRANCEAGRIMER 2011-2012
about the de ED
HWT efficacy
against FD

FAM — Marque Entav-Inra ®

RAFPORT TECHNIQUE

— Audition de M. P. Bloy (IFV)

Séminaire : Xylella fastidiosa un an aprés ?

| connaissances acquises et perspectives de recherche et développement 20

R /}- 4 —py M —
M. f = Paris — 16 septembre 2016

en sante vegetale '



Seminar Xylella Fastidiosa 16 september 2016

ANSES’ intervention about HWT efficacy

Analyse bibliographique

Same bibliografic data as ours

T

en sante vegetale '

L AR -I-- "
Diagnoshic| " T hmn

Seminaire : Xylella fastidiosa un an aprés ?
Connaissances acquises et perspectives de recherche et développement

ounis D’apres Caudwell et al., 1990 qui
E
TEh ] (] w % ,
wed T+ intégre les résutats de I'INRA sur la
- \ FD et de Goheen et al., 1973 sur X.
\ fastidiosa
L1
II\\ . e
" % 2! ]
00 \‘ — ,
5 1»’” -, Exemerionia col
"\'; - *r T -,_:i.‘ Erwimia amylovara
i K E"‘ campusiria .;.' R
03 sl r o T Y
13h3 TR \.l‘\ E.g. ||:lm.p"[|':ll |,?_’¥J\_’?‘5‘-Fm': Q-;"\:‘..__‘
. % i-i- | - T
1ao A L | 1 fasligions . L
- 4| ) " \,1
B f-i' II II lI|
304
j; % 45 minutes/50°C
1 i 35 minutes/50°C
L —
13 13 40
R LG
M A = Paris — 16 septembre 2016
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Seminar Xylella Fastidiosa 16 september 2016

ANSES’ intervention about HWT efficacy

HWT efficacy against vine pests and deseases ANSES’s opinion

Efficacité des TEC sur les organismes nuisibles a la'vigne

45 minutes 35 minutes
efficacité incertitude efficacite incertitude
Nématodes vecteurs de faible 4 faible

4RFSV

" Réseau Frangais pour
il 1a Santé Véegétale

M y" Paris — 16 septembre 2016
-~ Séminaire : Xylella fastidiosa un an aprés ?
on santé vigdtale' Connaissances acquises et perspectives de recherche et développement
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Seminar Xylella Fastidiosa 16 september 2016

ANSES’ intervention about HWT efficacy

Same conclusions as ours !

Conclusions

* Lapplication de TEC sur des bois de vigne assainit de facon générale les organes traités vis-a-
vis des bioagresseurs de la vigne. Cependant, les bioagresseurs ont des sensibilités
différentes aux traitements.

* Les differentes donnees bibliographiques et les essais récents de I'l[FV montrent gu'un
traitement des bois et plants de vigne a I'eau chaude pendant 35 minutes a 50° est efficace
pour détruire le phytoplasme de |la FD. Les données bibliographigues indigquent qu'il en est de
méme pour X. fastidiosa.

* 'abaissement de la durée du traitement de 45 a 35 minutes ne peut s'envisager que si la
température de consigne du traitement de 50 ° est suffisamment maitrisée pour que la
température réelle ne descende jamais en-dessous de 49° durant 35 minutes.

* En outre, pour maintenir une durée de traitement réellement efficace, celle-ci doit é&tre
considéeree quand le bain est a la température de consigne, c'est-a-dire aprés stabilisation de
la température suite a I'immersion des plantes.

‘ ANSES’s official opinion expected by the end of the year

R Vs@7 X prpm——
M ~ [ z — Paris — 16 septembre 2016 R F S V
R Séminaire : Xylella fastidiosa un an aprés ? Arggerat v sl
iagnostic|” T ) i ) ) 23
T ananiéiginie’ Connaissances acquises et perspectives de recherche et développement




=PV HWT PROTOCOL MODIFICATIONS

Next step:

Official request to Europe by the French Ministry of Agriculture.

But it’s necessary that the other countries agree this modification’s
proposal .

mmmm) So, finally, we hope you will support this
proposal !
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