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Tomato Bacterial Fruit Spots 

bact. canker 

bact. spot 

bact. speck 



Wisconsin 1905 

North Carolina 1999 

Over 100 years of documented Xanthomonas problems 

Cabbage field (120 acres) in NC, showing all 
plants attacked and destroyed by Xcc. Not a 
head was harvested. 



Bacterial speck lesions 
on young tomato fruit. 

Bacterial speck lesions on the 
stem, leaves, and developing 
flowers. 



RIGHT: Bacterial speck 
lesions on young tomato 
transplants 

LEFT: Intensive systems for 
producing tomato transplants 
can lead to widespread 
distribution of bacterial 
inoculum. 



Bacterial Spot on Seedlings 



• Random start 
• 4 quadrants 
• 5 

symptomatic 
leaves per 
quadrant 



Bacterial speck 
strains 

Bacterial speck 
strains 

BOX-PCR Fingerprints of P. syringae pv. tomato 



Grower 
or field 

No.
County Variety Foliar 

incidence
Fruit 

incidence

number 
of 

isolates 
cultured

number 
resistant 
to copper

number 
resistant 
to Strep

1 Buncombe FL 47 1-3% 0% 11 11 0
2 Madison Sun Leaper 4% 20% 4 4 0
3 Buncombe FL 47 3 1 12 12 0
4 Haywood Florilina trace 0 could not isolate
5 Haywood Mt. Fresh trace 0 na
6 Buncombe 16 16 0
7 Haywood Mt. Fresh 0 0 na
8 Haywood Mt. Spring 20-30 3 20 20 0
9 Macon Mt. Spring 3 0 could not isolate

10 Buncombe 19 19 0
11 Henderson Plum Dandy and ???20 0 13 13 0
12 Henderson Mt. Spring? 3-5% 1 20 20 0
13 Henderson FL AG47 trace 0 18 18 0
14 Henderson Mt. Belle 5 0 20 20 0

Summary of Bacterial Speck survey and work 1999

n=153 



Grower or 
field No. County Variety Foliar 

incidence
Fruit 

incidence

number of 
isolates 
cultured

number 
resistant 
to copper

number 
resistant to 

Strep
1 Buncombe FL 91 1% 0% 4 4 0
2 Buncombe FL 47 1% 0% 0 0 0
3 Buncombe FL 47 3% 0% 7 7 0
4 Macon ? 20% 1% - - -
5 Macon ? 10% trace 10 10 0
6 Henderson Mt. Fresh 4% trace 6 6 0
7 Rabon (GA) ? 1% trace 4 4 0
8 Henderson Mt. Fresh 25% 5% 2 2 0
9 Rabon (GA) ? 20% trace 1 1 0
10 Henderson NC 633 1% trace 9 9 0
11 Henderson FL 47 20% trace 3 3 0
12 Haywood ? 51% trace 0 0 0
13 Buncumb FL 47 5% trace 1 1 0

Summary of Bacterial Speck survey and work 2000

n=47 



Seed:  20% Clorox seed soak (40 min) 
 
Transplants:  Weekly sprays with Streptomycin 

 (200 ppm) 
 
Field:  Sprays with Kocide 2000 vs Actigard  
 
Design:  2x2x3 factorial experiment, RCBD (4 
reps) 

TOMATO BACTERIAL SPECK 
MANAGEMENT STUDY 



RESULTS-TOMATO BACTERIAL SPECK 
MANAGEMENT STUDY 



Total Yield and Fruit Spot Incidence 
for Cultivar and Spray Effects (Race T1; copper sensitive) 

* bars having the same letter are not significantly different (P=0.05) 
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NC Fungicide Application Recommendations 





Xanthomonas 
Species 

DNA 
Group 
 

Tomato 
Race 

Pepper 
Race 
 

Distribution 

X. euvesicatoria A T1 P1-11 widespread 

X. vesicatoria B T2 Midwest 

X. perforans C T3,4 Southeast 
Midwest? 

X. gardneri D Midwest 



Typical	X.	perforans,	race	4	

Although	X.	perforans	
is	an	aggressive	foliar	
pathogen,	it	typically	
does	not	cause	severe	
lesions	on	fruit	

Courtesy Gary Vallad 



Efficacy	of	Products	to	Manage	Bacterial	Canker	Secondary	Spread	

Materials	and	Methods	
• 6	plant	plots	stake	and	weave	
system;	roma-type	tomato	

• Interplanted	2	heavily	
inoculated	plants	with	
Clavibacter	michiganensis	
subsp	michiganensis	using	3	
strains	

Trial	Progress	and	Main	Issue:	
• Plants	established	well	
• Plots	are	in	excellent	shape	
producFon-wise	

• Bacterial	canker	symptoms	
progressed	modestly	

• Xanthomonas	(Bacterial	spot)	
pressure	was	high		
	

Early plant stand 

Mid-September plant growth 



Bacterial	canker	(heavy	symptoms)	
on	the	inoculated	plant	nearest	the	
stake	and	spreading	to	neighboring	
plants	(top	leI).	Plant	growth	is	
excellent	on	a	foggy	18	Sep	morning	
(top	right)	and	heavy	dew	advanced	
high	bacterial	spot	pressure	(lower	
right).	



Bacterial	spot	pressure	on	the	
underside	of	the	leaves	(leI);	
lower	canopy	(top	right)	and	
upper	canopy	(boMom	right).	



1	no	spray	(water)	 negaFve	control	
2	no	spray	(water)	 Non-inoculated	control	
3	AcFgard	(0.25	oz/100gal)	drench	 		

		 K-Phite	(3.0	qt/A)	 		
4	Cease	(6.0	qt/100	gal)	 		

		 Milstop	(2.0	lb/100	gal)	 		
5	Double	Nickel	(2.0	qt/A)	 		
6	Terra	Clean	(12.8	fl	oz/100	gal/A)	drench	1,3,5,7	 		

		 AgriPhage	CMM	2	pt/50	gal		 		
7	Oxidate	2.0	(1	.0	gal/100gal)	 		
8	AgriPhage	CMM	2	pt/50	gal		 		

		 Oxidate	2.0	(1.0	gal/100gal)	 		
9	AcFgard	(0.25	oz/100gal)	drench	 		

		 AgriPhage	CMM	2	pt/50	gal		 		
		 K-Phite	(3.0	qt/A)	 		

10	AgriPhage	CMM	2	pt/50	gal		 		
		 K-Phite	(3.0	qt/A)	 		

11	Cueva	(2.0	qt/A)	 		
12	Industry	Standard		 Industry	Standard	

		 Copper	(1.25	lb/100gal)	 		
		 AcFgard	(0.75	oz/100gal)	1,3,5,7	 		













         
 

Treatment Rate Percent of Canopy (severity) with bacterial spot  
 DAYS ATER PLANTING (DAP) 

  

 
30 45 53 60 AUDPC     

1 Water Spray --- 1.75 2.75 39.00 51.00 221.3 C   
2 Standard See footnote 1.50 3.50 31.25 34.25 160.0 AB   
3 Actigard 0.75 oz/100 gal 1.25 4.00 25.00 30.75 144.9 A   
4 Leap 2 2 pt/A 1.25 6.00 29.50 36.25 174.4 AB   
5 Leap 4 4 pt/A 1.50 6.50 33.50 48.75 223.9 C   
6 Leap 2Vol 2 pt/A/100gal 1.25 6.25 36.25 39.50 190.1 BC    

LSD (P=0.05) --- NA NA NA NA 45.1      
Standard is the combination of copper (Kocide 3000 1.25 lb/100 gal) plus Actigard (50WG 0.75 oz/100gal)   
Note: Induce was included at 0.25% V/V in the Leap and Actigard treatments; not in the water and standard controls.   

          

	

Experiment # 2 2015 
Same Site; Similar Design 

         
 

Treatment Rate Percent of Canopy (severity) with bacterial spot  
 DAYS ATER PLANTING (DAP) 

  

 
30 45 53 60 AUDPC     

1 Water Spray --- 1.75 2.75 39.00 51.00 221.3 C   
2 Standard See footnote 1.50 3.50 31.25 34.25 160.0 AB   
3 Actigard 0.75 oz/100 gal 1.25 4.00 25.00 30.75 144.9 A   
4 Leap 2 2 pt/A 1.25 6.00 29.50 36.25 174.4 AB   
5 Leap 4 4 pt/A 1.50 6.50 33.50 48.75 223.9 C   
6 Leap 2Vol 2 pt/A/100gal 1.25 6.25 36.25 39.50 190.1 BC    

LSD (P=0.05) --- NA NA NA NA 45.1      
Standard is the combination of copper (Kocide 3000 1.25 lb/100 gal) plus Actigard (50WG 0.75 oz/100gal)   
Note: Induce was included at 0.25% V/V in the Leap and Actigard treatments; not in the water and standard controls.   

          

	















Thank You 


