
Hot Water Treatment trials 
Cuttings and plants 

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

DƻƘŜŜƴΩǎ 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-45Ωύ 

 
Previous trials results: Effective protocols 

Untreated control 



Å 556 cuttings taken on vines with symptoms 

Å 4 varieties concerned: Alicante HB, Cabernet-Sauvignon, Carignan, Sauvignon 

Å LƴŘƛǾƛŘǳŀƭ t/w ǘŜǎǘǎ ƻƴ ǘƘŜ ррс ŎǳǘǘƛƴƎǎΦ hƴƭȅ оу҈ ǇƻǎƛǘƛǾŜ Ҧ ǳƴŎŜǊǘŀƛƴ ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ 
phytoplasma and/or lower concentration in the cuttings. Tests more efficient on leaves. 

Å ¢Ŝǎǘǎ t/w ŘƻƴŜ ŀŦǘŜǊ ¢9/ Υ  ƴƻǘ ŎƻƴŎƭǳǎƛǾŜ Ҧ phytoplasma  detection possible even if killed 
by HWT  

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

Å 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°-

30ô 

50°-

35ô 

50°-

45ô 

48°-

35ô 

48°-

45ô 
TNT 

50°-

30ô 

50°-

35ô 

50°-

45ô 

48°-

35ô 

48°-

45ô 

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°-орΩ 48°-прΩ 50°-олΩ 50°-орΩ 50°-прΩ 

% 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°-орΩ 48°-прΩ 50°-олΩ 50°-орΩ 50°-прΩ 

2011 15 FD 
39 

« healthy » 
/  /  /  /  /  

ü 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 



ü   Additional modalities tested in 2012: 

Phytoplasma Control 
48°-
олΩ 

48°-
орΩ 

48°-
прΩ 

49°-
олΩ 

49°-
орΩ 

50°-
олΩ 

50°-
орΩ 

50°-
прΩ 

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% 

Ҧ High mortality for all the cuttings (>50%) 

Ҧ FD: no symptom on treated batches 

Ҧ FD: 2% of cuttings with symptoms on control plants 

Ҧ FD: cuttings observation during 2 years after treatment: no 
new symptoms  

Ҧ 50°-олΩ ƛƴŜŦŦŜŎǘƛǾŜ  ŦƻǊ .ƻƛǎ bƻƛǊ 

Ҧ Might be useful to test 50°-орΩ ŦƻǊ .ƻƛǎ bƻƛǊ ŘŜǘŜŎǘƛƻƴ 

 

TRIALS EFFICACY 2012 

Bois noir 



 
Ҧ /ƻƴŦƛǊƳŀǘƛƻƴ ǘƘŀǘ I²¢ ƻŦŦƛŎƛŀƭ ǇǊƻǘƻŎƻƭ рлϲ - прΩ Υ ŜŦŦŜŎǘƛǾŜ ǘƻ ƪƛƭƭ C5 ŀƴŘ 

Bois Noir phytoplasma  

 

Ҧ hǘƘŜǊ ǇǊƻǘƻŎƻƭǎ ǘŜƳǇŜǊŀǘǳǊŜ ς duration : effective against FD phytoplasma 
but lower margin. Well-adjusted machine essential 

 

Ҧ Efficacy of Protocol 50ϲC-орΩ ǘƻ ōŜ ǘŜǎǘŜŘ ŦƻǊ .b 

CONCLUSIONS TRIALS  EFFICACY 2011 - 2012 

HOT WATER TREATMENT 

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


