
Hot Water Treatment trials 
Cuttings and plants 

Modification of the treatment protocol 
duration-temperature 
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Hot Water Treatment effiency curve 

Goheen’s curve 

Official protocol 

Possible margin 

Vine mortality FD recovery 

Pierce disease recovery 
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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: Effective protocols 

Untreated control 



• 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 

 

Résultats 

PCR1 

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

213 soit 38% 343 soit 62% 

Modalités 

de TEC 
TNT 

50°-

30’ 

50°-

35’ 

50°-

45’ 

48°-

35’ 

48°-

45’ 
TNT 

50°-

30’ 

50°-

35’ 

50°-

45’ 

48°-

35’ 

48°-

45’ 

Boutures  

traitées 
34 34 34 43 34 34 56 58 58 57 57 57 

Résultats 

PCR2  

bt positives  

20 18 14 20 16 22 - - - - - - 

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

 

HOT WATER TREATMENT 

New Trials in 2011 Untreated control 



TRIALS EFFICACY 2011 

Trials under insect-proof green house 



Control plants 

TRIALS EFFICACY 2011 



Controls 48°-35’ 48°-45’ 50°-30’ 50°-35’ 50°-45’ 

% live cuttings 43 76 75 80 74 80 

% cuttings FD+ 
(on 90 cuttings) 17 0 0 0 0 0 

 

Results:  (batches of 90 cuttings) 
 

TRIALS EFFICACY 2011 

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?) 

 

 

 

 

 

 

 

 

 

 

 

  



Year 
Untreated control 
(cuttings numbers) 

48°-35’ 48°-45’ 50°-30’ 50°-35’ 50°-45’ 

2011 15 FD 
39 

« healthy » 
/ / / / / 

 Observations during the second year  (cuttings treated in  2011: 

2012 
14: dead 
  1 :  FD 

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 2011 



   Additional modalities tested in 2012: 

Phytoplasma Control 
48°-
30’ 

48°-
35’ 

48°-
45’ 

49°-
30’ 

49°-
35’ 

50°-
30’ 

50°-
35’ 

50°-
45’ 

FD (160 bt/lot) 
5 variétés 

x x x x x x x x x FD (160 ct/batch) 
5 varieties 

2% 0% 0% 0% 0% 0% 0% 0% 0% 

BN (55ct/batch) 
Chardonnay 

7% 4% 2% 0% 

→ 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 

 

TRIALS EFFICACY 2012 

Bois noir 



 
→ 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 

CONCLUSIONS TRIALS  EFFICACY 2011 - 2012 

HOT WATER TREATMENT 

But before moving forward, what operating procedures in France and in other countries? 
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OFFICIAL TECHNICAL SPECIFICATIONS IN FRANCE 

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 

HWT protocol : 50°C-45’ 
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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 



MODE OPERATOIRE EN AUSTRALIE 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 
- Material vegetal traceability before and after treatment 
- Treatment station approval process 

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 AUSTRALIA 

Probably the most complete 
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OPERATING METHOD IN CANADA 
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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 



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

- Treatment stations should be adapted to these new conditions 

- Required effective duration : 35’ à 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) 

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… 
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HWT PROTOCOL MODIFICATIONS 
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Seminar Xylella Fastidiosa 16 september 2016 
ANSES’ intervention about HWT efficacy 

French equivalent of EFSA 
(European Food Safety Authority) 

Evaluation of methods to control Xylella fastidiosa 
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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 

HWT efficacy against differents deseases and pests 
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Seminar Xylella Fastidiosa 16 september 2016 
ANSES’ intervention about HWT efficacy 

Hearing of IFV 
about the 
HWT efficacy 
against FD 
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Seminar Xylella Fastidiosa 16 september 2016 
ANSES’ intervention about HWT efficacy 

Same bibliografic data as ours 



22 

Seminar Xylella Fastidiosa 16 september 2016 
ANSES’ intervention about HWT efficacy 

ANSES’s opinion HWT efficacy against vine pests and deseases  
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Seminar Xylella Fastidiosa 16 september 2016 
ANSES’ intervention about HWT efficacy 

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

Same conclusions as ours ! 



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 . 

              

              So, finally, we hope you will support this 
proposal ! 
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HWT PROTOCOL MODIFICATIONS 



THANK YOU FOR 
YOUR ATTENTION 

HOT WATER TREATMENT 


