
Actigard



What is Systemic Acquired Resistance?
• Pathogen attack stimulates whole plant signaling

• The signal, salicylic acid, accumulates and induces defense

• Results in greater resistance to bacteria, fungi, viruses

SA SA

SA SA

After SAR induced,
leaf more resistant 
to secondary attack



How do we use SAR for fire blight?

Actigard mimics salicyclic acid

Sprays and paints of Actigard
turn of defenses in trees 

Result in less fire blight !



Actigard protection in mixture with antibiotics
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No. of ASM treatments in program 
with single antibiotic treatment 
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Inoculated fire blight trials 
Wenatchee (Smith) 
Corvallis (Johnson) 
2011 to 2014

Effect of one antibiotic 
spray in combo with 0, 1 
or 2 sprays of Actigard 
(2 oz/100 gal)

Oxytetracycline

Streptomycin

Actigard sprays improve 
antibiotic control

No. of Actigard treats in program 
(antibiotic applied once)



CuttingBlight



How to take care of fire blight once it is present
• Cutting blight 

- Cells of pathogen diffuse through healthy-appearing wood well ahead of expanding canker
- The younger the tree, the deeper the cut:  2- to 4-feet below canker in very young trees.  

12- to 18-inches in older trees (with ugly stub).
- Repeat tree inspections frequently.
- Consider Actigard therapy in conjunction with cutting

• Tree replacement
- Rootstock blight: (M.9, EMLA 26)

-- occurs in spring of next season, but in fall, tree canopy can appear ‘reddish’ before leaf drop
- 1st- and 2nd-leaf trees with fire blight:  the rule is pull and replace
- High density orchards: Fire blight can move root-to-root (M.9, EMLA 26)

• Cultural factors that contribute to orchard recovery
- Slow growth by reducing water and nutrition
- Summer copper programs in young orchards with blight



Actigard therapy in association with 
cutting blight

• Expensive!

• But, may be appropriate for 3 to 7 year-old trees in susceptible 
cultivars where tree loss is even more expensive!!



Actigard Section 3 label (November 2015)

Crop Pest Rate per Application Remarks

Apples
Pears

Suppression 
of:

Fire Blight 
(Erwinia 
amylovra) 

Per Acre
0.5 - 3.2 oz/A

1 oz/1 quart
of 1% penetrant

Foliar Application:

Apply in a tank mix with a fire blight treatment (generally an antibiotic) that is standard
in your area. This is generally 2-3 applications between 20% bloom and petal fall 
depending on the environmental conditions.  Do not apply closer than a 7 day interval.

Paint application after canker cut-outs or grafts:

Mix 1 oz Actigard in 1 quart of 1% Pentrabark or similar penetrant. Apply to the branch 
area immediately below canker after cutting to an area extending 1 – 1 1/2 feet. One 
quart will treat approximately 500 cuts. Do not apply within 60 days of harvest.

Pome Crop Group 11-10: Apple; azarole; crabapple; loquat; mayhaw; medlar; pear; pear, Asian; quince; quince, Chinese; quince, Japanese; 
tejocote; cultivars, varieties, and/or hybrids of these.
Specific Use Restrictions:
(1) Do not apply more than 3.2 oz (0.1 lb ai) Actigard 50WG per acre per application.
(2) Do not apply more than 12.8 oz (0.4 lb ai) of Actigard 50WG per acre per season.
(4) Do not apply within 60 days of harvest (60-day PHI).

To aid restoration of health after fire blight
infection in 3- to 7-year-old apple and pear trees



Cells of pathogen diffuse through 
healthy-appearing wood ahead of 
expanding canker

After initial pruning cut, fire blight 
frequently ‘re-ignites’ at the cut site 
or at the graft union (M.9 
rootstock) owing to residual cells of 
the pathogen in tree after the 
canker has been removed

‘Early and fast’ pruning results in 
less time for cell diffusion process

Saw with cut made 
at recommended
distance below
bottom edge of 

visible symptoms 

Pathogen cells that 
have diffused ahead 

of the expanding 
canker, down the 

branch and into the 
central leader.  At 

the time of the cut, 
the branch and 

leader are 
symptomless and 

appear healthy

Sometimes, 
especially in young 

trees, these 
lingering pathogen 

cells start the 
disease up again.

Expanding 
fire blight 

canker



AFTER PRUNING,
paint Actigard onto
central leader to prevent 
re-ignition and slow 
canker expansion 
after re-ignition

Blight

Saw

Treat 30-35” of central 
leader with 

concentrated Actigard. 

DO NOT treat pruning
cuts (waste of time

and material) 

kg
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Re-ignited fire blight



SAR therapy has been beneficial when we’ve tried it

So, question to audience:
when doesn’t it work?

• Apple or pear?
• Cultivar?
• Nutrition interactions?
• Tree age?



Other things we have done with Actigard 
therapy, which are interesting but impractical

• Soil drenches of Actigard to slow disease advancement

• Drenches and concentrated Actigard to protect rootstocks

• Concentrated Actigard protection of tree replacements

• Concentrated Actigard to protect trees from floral infection



Drenches
Fire blight canker expansion in Golden Russet Bosc pear 

0

10

20

30

40

50

60

70

80

6-Jun 6-Jul 5-Aug 4-Sep

C
an

ke
r l

en
gt

h

Actigard drenched onto soil: 
1 mo before inoculation (magenta square)
At inoculation (purple diamond)
1 mo after inoculation (blue triangle)

Untreated check

Inoculated control

Actigard drenched
on soil 1 mo

before inoculation

Graft union
G

re
en

 s
ho

ot
M

ai
n 

st
em


Chart1

		39979		39979		39979		39979		39979		39979

		39987		39987		39987		39987		39987		39987

		39994		39994		39994		39994		39994		39994

		40003		40003		40003		40003		40003		40003

		40008		40008		40008		40008		40008		40008

		40015		40015		40015		40015		40015		40015

		40022		40022		40022		40022		40022		40022

		40050		40050		40050		40050		40050		40050



Actigard drenched onto soil: 
1 mo before inoculation (magenta square)
At inoculation (purple diamond)
1 mo after inoculation (blue triangle)

Untreated check

Canker length

Fire blight canker expansion in Golden Russet Bosc pear
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Sheet1

		Pear																																																																pear																																																																Pear

		inco cut 3.5-5cm

												15-Jun				23-Jun				30-Jun				trunk		9-Jul						14-Jul						21-Jul						28-Jul						25-Aug																										15-Jun				23-Jun				30-Jun				trunk		9-Jul						14-Jul						21-Jul						28-Jul						25-Aug																										15-Jun				23-Jun				30-Jun				trunk		9-Jul						14-Jul						21-Jul						28-Jul						25-Aug																								average

										initial		cm				eval				eval				infect		eval																																				green		green										initial		eval				eval				eval				infect		eval																																						green										initial		eval				eval				eval				infect		eval																																								green								r1		r2		r3																		Imid hi		1

				trt		rep		tree		inco		1				2				3						4						5						6						7										shoot		trunk		total				shoot		shoot				trt		rep		tree		inco		1				2				3						4						5				0		6						7										shoot		trunk		total						shoot				trt		rep		tree		inco		1				2								3		4						5						6						7												shoot		trunk		total						shoot				15-Jun		t1		14.58		15.33		16.50																		Imid low		2

		imid hi		1		1		1				20				29.5				37						31						37				0		37						37						38				38		36		74				352				imid hi		1		2		1				17				20				19						19						19				0		29						29						30				16		46		62				74				imid hi		1		3		1				18				16				37				1		55				1		55				1		56						56				dead		67						34		52		86				44								t2		18.25		14.92		14.75																		Asm hi		3

								2				12				35				55.5						53				1		79				1		79						79						79				52		41		93				304										2				11				16				24						43				1		43				1		46						46						48				23		36		59				218										2				15				25				42						42				1		72				1		72						72						99						42		57		99				6								t3		9.83		14.17		16.33																		Asm lo		4

								3				14				38.5				45						73				1		78				1		80						80						81				43		42		85				143										3				18.5				28				37				1		47				1		47				1		47						47						47				27		46		73				136										3				33				30				30						63				1		68				1		71						71						71						30		57		87				84								t4		21.75		13.92		13.92																		Foliar hi		5

								4				16				27				32				1		60				1		60				1		64						64						63				27		45		72				188										4				17.5				24				33						63				1		63				1		63						63						64				31		51		82				59										4				17				26				31				1		54				1		88				1		91				dead		91				dead		86						25		61		86				0								t5		21.25		8.33		10.33																		Foliar low		6

								5				10				35				45				1		55				1		62				1		62						62				dead		62				16		45		61				0										5				16.5				18				19						19						19				0		19						19						23				22		40		62				299										5				9				12				15						15						15				0		15						15						15						23		55		78				134								t6		14.92		12.58		13.67																		INA hi		7

								6				15.5		14.5833333333		18		30.5		22		39.4166666667		1		25		49.5		1		26		57		1		27		58.1666666667				28		58.3333333333				28		58.5		32		46		78		77.1666666667		231		203								6				11.5		15.3333333333		20		21		36		28		1		52		40.5		1		52		40.5		1		62		44.3333333333				62		44.3333333333				65		46.1666666667		20		45		65		67.1666666667		107		148.8333333333								6				7		16.5		33		23.6666666667		35		31.6666666667		1		68		49.5		1		74		62		1		75		63.3333333333				75		63.3333333333		dead		78		69.3333333333				31		47		78		85.6666666667		0		44.6666666667		imid hi lo				t7		26.79		13.07		14.71																		INA lo		8

		imid low		2		1		1				15.5				23				26						26						26				0		26						26						36				46		31		77				133				imid low		2		2		1				21				21				61				1		72				1		87				1		87						87				dead		87				23		57		80				0				imid low		2		3		1				13				36				40						57				1		60				1		62						62						108						40		66		106				75								t8		17.30		13.00		14.40																		Root dip		9

								2				18				25				34						60						60				0		64						64						92				60		32		92				130										2				6				14.5,19				26				1		62				grph un		65				1		66				dead		66				dead		66				15		50		65				0										2				9.5				20				20						20						20				0		20						20						20						29		37		66				237								t9		15.95																						Inoc. Cntr		10

								3				16.5				23				28						40				1		46				1		46						46						46				35		26		61				207										3				15.5				17				17.5						18						18				0		18						18						24				30		55		85				308										3				14				55				72						84				1		87				1		89						89						89						57		58		115				109								t10		15.25																						No Trt		11

								4				15				15				16						16						16				0		16						16						16				32		35		67				264										4				14				16				17						17						17				0		17						17						17				29		44		73				331										4				17				19				40						70				1		84				1		84						84				dead		84						39		48		87				26								t11		0.00																																																												0

								5				22.5				54				58						66				1		95				1		98				grun		98				dead		98				55		42		97				0										5				15				18				19						19						19				0		19						19						19				36		54		90				230										5				11				20				20						57				1		79				1		79						79						86						21		65		86				0																																																																						0

								6				22		18.25		47		31.1666666667		57		36.5				70		46.3333333333		1		76		53.1666666667		1		88		56.3333333333				93		57.1666666667				92		63.3333333333		55		48		103		82.8333333333		84		136.3333333333								6				18		14.9166666667		31		20.6		32		28.75				67		42.5		1		68		45.6666666667		1		68		45.8333333333				68		45.8333333333				69		47		30		48		78		78.5		188		176.1666666667								6				24		14.75		51		33.5		69		43.5				80		61.3333333333		1		85		69.1666666667		1		93		71.1666666667				93		71.1666666667				93		80				57		35		92		92		34		80.1666666667		imid low hi																																																																		0

		Asm hi		3		1		1				17				30				42						57				1		67				1		72						75						72				44		44		88				13				Asm hi		3		2		1				14.5				15				17						17						17				0		17						17						17				37		47		84				110				Asm hi		3		3		1				7				17				18						18						18				0		18						18						20						20		58		78				269

								2				12				13				13						13						13				0		13						13						13				26		43		69				196										2				16.5				20				41				1		42				1		42				1		52						54						54				26		48		74				65										2				10.5				10.5				11						11						11				0		11						11						12						10		56		66				268

								3				6.5				21				35						38				1		52				1		58						58						63				34		43		77				65										3				19.5				26				26						41				1		43				1		45						45						48				26		40		66				28										3				14.5				30				38						50						65				0		66						66						66						38		47		85				132										average

								4				8.5				15				15						15						15				0		15						15						16				15		43		58				105										4				15.5				24				32						36						37				0		38						38						40				32		56		88				122										4				9.5				21				30						37						37				0		38						38						38						42		58		100				227										r1		r2		r3																		Imid hi		1

								5				9				16				16						16						16				0		27						27						27				22		38		60				173										5				7				27				40				1		53				1		53				1		53						53						64				30		55		85				118										5				30				42				42						84				1		87				1		96						96						39						45		60		105				71						23-Jun		t1		30.50		21.00		23.67																		Imid low		2

								6				6		9.8333333333		18		18.8333333333		19		23.3333333333				20		26.5				20		30.5		0		24		34.8333333333				24		35.3333333333				41		38.6666666667		20		49		69		70.1666666667		207		126.5								6				12		14.1666666667				22.4		18		29				18		34.5				18		35		0		20		37.5				20		37.8333333333				20		40.5		33		44		77		79		338		130.1666666667								6				26.5		16.3333333333		41		26.9166666667		40		29.8333333333				57		42.8333333333		1		57		45.8333333333		1		58		47.8333333333				58		47.8333333333				93		44.6666666667				40		59		99		88.8333333333		135		183.6666666667		Asm hi LO				t2		31.17		20.60		33.50																		Asm hi		3

		Asm lo		4		1		1				20				41				58						76				1		80				1		90						90						90				57		48		105				91				Asm lo		4		2		1				8				8.5				10						10						10				0		18						18						17				26		58		84				246				Asm lo		4		3		1				18				20				26						28						30				0		30						30						30						52		48		100				71								t3		18.83		22.40		26.92																		Asm lo		4

								2				36				46				54				1		63				1		68				1		72						72						72				49		48		97				110										2				16				21.5				32						44						48				0		53						53						53				50		51		101				340										2				15				29				37						37						38				0		38						38						45						45		49		94				235								t4		32.25		17.67		19.17																		Foliar hi		5

								3				17				23				30						45				1		49				1		53						53						43				30		31		61				201										3				13				13				14						50				1		51				1		61						61						63				45		64		109				151										3				15.5				19				40						93				1		93				1		94				grun		94				dead		96						46		50		96				0								t5		31.92		15.58		15.75																		Foliar low		6

								4				15.5				34.5				58						60				1		66				1		76						76						79				59		53		112				228										4				16.5				25				37				1		57				1		60				1		63						63						63				28		52		80				71										4				13				20				31						46						52				0		72						72						72						47		42		89				0								t6		27.33		18.25		21.83																		INA hi		7

								5				20				20				21						22				1		36				1		36						36						57				47		33		80				28										5				10				11.5				12						12						12				0		12						12						15				20		57		77				262										5				9.5				11				42						50				1		51				1		51						51						55						30		55		85				53								t7		41.00		19.93		24.36																		INA lo		8

								6				22		21.75		29		32.25		57		46.3333333333		1		63		54.8333333333		1		65		60.6666666667		1		67		65.6666666667				67		65.6666666667				67		68		29		46		75		88.3333333333		103		126.8333333333								6				20		13.9166666667		26.5		17.6666666667		33		23				52		37.5		1		54		39.1666666667		1		55		43.6666666667				55		43.6666666667				55		44.3333333333		32		56		88		89.8333333333		120		198.3333333333								6				12.5		13.9166666667		16		19.1666666667		26		33.6666666667				38		48.6666666667		1		52		52.6666666667		1		62		57.8333333333				62		57.8333333333				62		60				26		42		68		88.6666666667		44		67.1666666667		Asm lo hi				t8		26.20		17.50		27.40																		Root dip		9

		Foliar hi		5		1		1				13				15				15						25				0		25				1		26						30						33				17		33		50				205				Foliar hi		5		2		1				9				18				30				1		36				1		36				1		36						36						39				21		62		83				185				Foliar hi		5		3		1				8				20				46						45				1		45				1		48						55						60						30		57		87				231								t9		22.09																						Inoc. Cntr		10

								2				18.5				21				21						21						41				0		62						62						71				40		44		84				55										2				2				5.5				5				1		5						5				1		5						5						5				24		48		72				361										2				12				13.5				14						14						14				0		14						14						24						24		55		79				236								t10		27.46																						No Trt		11

								3				15.5				29				35						57				1		63				1		66						66				dead		67				36		31		67				0										3				7				7				8						8						8				0		8						8						8				13		60		73				197										3				6.5				7				7						7						7				0		7						7						7						21		47		68				272								t11		0.00

								4				29				47				61						78				1		90				1		92						92						92				61		44		105				308										4				12				43				54						72				1		72				1		72						72						74				43		53		96				96										4				10.5				12				13						13						13				0		13						13						12						18		47		65				207

								5				18				26.5				28						56				1		57				1		57						57				dead		58				28		39		67				98										5				14				14				14						14						14				0		14						14						14				18		55		73				125										5				12				21				23						34						44				0		55						66						73						38		53		91				184

								6				33.5		21.25		53		31.9166666667		72		38.6666666667		1		90		54.5		1		90		61		1		90		65.5				90		66.1666666667				90		68.5		55		39		94		77.8333333333		44		118.3333333333								6				6		8.3333333333		6		15.5833333333		6		19.5				6		23.5				6		23.5		0		6		23.5				6		23.5				10		25		25		63		88		80.8333333333		264		204.6666666667								6				13		10.3333333333		21		15.75		22		20.8333333333				46		26.5				56		29.8333333333		0		66		33.8333333333				76		38.5				82		43				46		54		100		81.6666666667		77		201.1666666667		Foliar hi LO

		foliar low		6		1		1				15.5				21.5				21.5						41				1		44				1		47						47						47				36		46		82				268				foliar low		6		2		1				16.5				31				49						66				1		64				1		67						67						71				48		49		97				103				foliar low		6		3		1				12				13.5				17						18						23				0		23						23						30						18		55		73				24

								2				18				38				48						72				1		72				1		73						43						62				30		31		61				85										2				10				13.5				14						14						25				0		53						56						85				40		43		83				180										2				16				26.5				34						74				1		75				1		76						76						78						35		51		86				23

								3				6.5				24				25						57				1		64				1		64						64						80				48		32		80				0										3				8				9				9						9						9				0		9						9						9				10		50		60				19										3				12				17				23						25						28				0		28						28						28						31		52		83				82										average																						Imid hi		1

								4				20				27				28						28						28				0		28						39						58				36		34		70				142										4				20.5				26				67				1		68				1		68				1		79						83						83				37		52		89				139										4				13				25				36						64				1		80				1		85				grun		85						85						36		43		79				0										r1		r2		r3																		Imid low		2

								5				15				29.5				32						52				1		54				1		56						56						52				32		32		64				94										5				13				22				27						64				1		64				1		69						69						70				36		46		82				25										5				13				21				38				1		35				1		42				1		47						47						47						33		55		88				0						30-Jun		t1		39.42		28.00		31.67																		Asm hi		3

								6				14.5		14.9166666667		24		27.3333333333		43		32.9166666667				43		48.8333333333				63		54.1666666667		0		58		54.3333333333				58		51.1666666667		dead		91		65		43		48		91		74.6666666667		0		98.1666666667								6				7.5		12.5833333333		8		18.25		10		29.3333333333				10		38.5				10		40		0		24		50.1666666667				24		51.3333333333				10		54.6666666667		15		47		62		78.8333333333		532		166.3333333333								6				16		13.6666666667		28		21.8333333333		28		29.3333333333				45		43.5		1		45		48.8333333333		1		45		50.6666666667				45		50.6666666667				45		52.1666666667				33		56		89		83		53		30.3333333333		foliar lo hi				t2		36.50		28.75		43.50																		Asm lo		4

		INA hi		7				1				25				53				53						72				1		75				1		77						77						91				53		38		91				162				INA hi		7		2		1				24				46				67				1		90				1		100				1		101				dead		101				dead		101				52		48		100				0				INA hi		7		3		1				11				14.5				14.5						15						16				0		16						16						16						20		45		65				112								t3		23.33		29.00		29.83																		Foliar hi		5

								2				21.5				44				50						65				1		95				1		95						96						96				55		43		98				83										2				6.5				7				7						7						7				0		7						7						8				27		52		79				451										2				11				13				13						13						13				0		13						13						16						35		56		91				244								t4		46.33		23.00		33.67																		Foliar low		6

								3				39				57				68				1		87				1		99				1		110						110				dead		114				66		48		114				0										3				6				7				8						8						8				0		8						8						8				10		56		66				203										3				13				18				27						26						26				0		26						26						28						34		46		80				242								t5		38.67		19.50		20.83																		INA hi		7

								4				19				30				40						65				1		74				1		83						83						83				40		36		76				104										4				9				9				9						9						9				0		9						9						9				23		50		73				385										4				12				21				33						45						51				0		51						51						51						52		35		87				231								t6		32.92		29.33		29.33																		INA lo		8

								5				16				16				16						16						16				0		16						16						16				37		40		77				258										5				20				31				30						30						30				0		30						30						32				36		45		81				268										5				16				53				55						104				1		108				1		108				grun/dead		108				dead		108						53		52		105				0								t7		46.86		24.57		28.93																		Root dip		9

								6				24		24.0833333333		36		39.3333333333		48		45.8333333333		1		56		60.1666666667		1		56		69.1666666667		1		61		73.6666666667				66		74.6666666667				76		79.3333333333		42		44		86		90.3333333333		192		133.1666666667								6				12.5		13		20		20		31		25.3333333333		1		31		29.1666666667		1		66		36.6666666667		1		66		36.8333333333		grun		66		36.8333333333		dead		68		37.6666666667		20		48		68		77.8333333333		0		217.8333333333								6				11		12.3333333333		11		21.75		15		26.25				17		36.6666666667				17		38.5		0		20		39				55		44.8333333333				55		45.6666666667				40		48		88		86		0		138.1666666667		INA hi Lo				t8		33.30		34.40		36.70																		Inoc. Cntr		10

		INA lo		8				1				43				51				53						98				1		98				1		98				dead		98				dead		98				51		39		90				19				INA lo		8		2		1				13.5				19.5				20						20						25				0		25						25						31				31		44		75				229				INA lo		8		3		1				29				40				45				1		78				1		83				1		87						87						87						47		39		86				30								t9		33.91																						No Trt		11

						1		2				16.5				21				38						55				1		55				1		78						78						78				48		44		92				142										2				22				25.5				36				1		64				1		69				1		73						73				dead		73				28		50		78				135										2				10				16				17						17						32				0		35						35						41						45		50		95				108								t10		36.68

								3				20.5				56				65				1		78				1		78				1		78						78						77				47		38		85				235										3				11				22				41				1		48				1		50				1		52						52						52				27		48		75				150										3				14				25.5				41						45						63				0		65						65						77						45		48		93				177								t11		0.00

								4				18.5				17.5				17.5						18						18				0		18						18						18				41		46		87				269										4				16				16				22				1		53				1		68				1		68				dead		68				dead		68				20		48		68				27										4				15				17.5				17.5						18						18				0		18						18						18						27		45		72				135

								5				11.5				12.5				14						14						14				0		14						14						14				17		41		58				335										5				6				12				35				1		55				1		66				1		70						70				dead		70				18		51		69				0										5				14				38				40				1		66				1		69				1		81						81				dead		81						37		41		78				0

								6				19.5		21.5833333333		24		30.3333333333		32		36.5833333333				42		50.8333333333		1		52		52.5		1		55		56.8333333333				55		56.8333333333				75		60		26		34		60		78.6666666667		84		180.6666666667								6				10		13.0833333333		12		17.8333333333		38		32				38		46.3333333333		1		75		58.8333333333		1		77		60.8333333333				77		60.8333333333		dead		84		63		35		49		84		74.8333333333		0		90.1666666667								6				19		16.8333333333		40		29.5		68		38.0833333333		1		72		49.3333333333		1		76		56.8333333333		1		1		47.8333333333				76		60.3333333333				78		63.6666666667				38		60		98		87		73		87.1666666667		INA lo hi

		root dip		9		1		1				16				24				32						48				1		80				1		80				grun		80						60				30		53		83				296

								2				23				23				36				1		39				1		41				1		41						41						43				23		51		74				213																																																																																																																																								9-Jul				average																						Imid hi		1

								3				19.5				32				50				1		73				1		80				1		80				dead		80				dead		80				32		45		77				0																																																																																																																																												r1		r2		r3																		Imid low		2

								4				18.5				23				42				1		58				1		63				1		64						64						64				34		53		87				168																																																																																																																																										t1		49.50		40.50		49.50																		Asm hi		3

								5				8				13				18						18						18				0		18						18						18				23		44		67				165																																																																																																																																										t2		46.33		42.50		61.33																		Asm lo		4

								6				18				37				43						65				1		68				1		69						69						69				40		49		89				244																																																																																																																																										t3		26.50		34.50		42.83																		Foliar hi		5

								7				12				13				13						13						13				0		13						13						17				30		52		82				93																																																																																																																																										t4		54.83		37.50		48.67																		Foliar low		6

								8				15				22				45						60						60				0		60						60						65				43		51		94				71																																																																																																																																										t5		54.50		23.50		26.50																		INA hi		7

								9				12				17				19						15						25				0		30						55						54				18		49		67				3																																																																																																																																										t6		48.83		38.50		43.50																		INA lo		8

								10				17.5				19				45				1		60				1		61				1		61						61						63				23		52		75				85																																																																																																																																										t7		65.57		27.86		42.57																		Root dip		9

								11				16		15.9545454545		20		22.0909090909		30		33.9090909091				70		47.1818181818		1		70		52.6363636364		1		70		53.2727272727				70		55.5454545455				76		55.3636363636		28		51		79		79.4545454545		108		131.4545454545																																																																																																																																								t8		41.40		51.60		43.60																		Inoc. Cntr		10

		inoc. Cntr		10		1		1				14				18.5				21						40				1		40				1		40						40						47				20		46		66				100																																																																																																																																										t9		47.18																						No Trt		11

								2				19				54				63				1		83				1		89				1		92						92						92				54		45		99				80																																																																																																																																										t10		54.93

								3				14.5				28				34						59				1		60				1		63						68						81				36		45		81				0																				actigard drench						control																																																																																																																t11		0.00

								4				15.5				46				54				1		92				1		92				1		92				dead		92				dead		95				46		49		95				0

								5				15				19.5				20						39				1		45				1		58						58						58				20		46		66				68														15-Jun				9.8		14.2		16.3				15.3

								6				15				18				41				1		61				1		62				1		63						63				dead		91				29		42		71				38														23-Jun				18.8		22.4		26.9				27.5

								7				17				18.5				18.5						19						20				0		20						20						31				33		54		87				66														30-Jun				23.3		29.0		29.8				36.7

								8				16				33				41						59				1		59				1		102				grun		102				dead		104				58		46		104				0														9-Jul				26.5		34.5		42.8				54.9																																																																																																														14-Jul				average																						Imid hi		1

								9				17				33				38				1		61				1		82				1		82						82				dead		86				34		54		88				0														14-Jul				30.5		35.0		45.8				59.5																																																																																																																		r1		r2		r3																		Imid low		2

								10				13				19				26				1		25				1		28				1		28						28						30				18		50		68				46														21-Jul				34.8		37.5		47.8				68.1																																																																																																																t1		57.00		40.50		62.00																		Asm hi		3

								11				19				24				35				1		58				1		71				1		91				dead		91				dead		91				31		51		82				0														28-Jul				35.3		37.8		47.8				68.4																																																																																																																t2		53.17		45.67		69.17																		Asm lo		4

								12				13				24				29						62				1		62				1		69						69				dead		74				28		46		74				0														25-Aug				38.7		40.5		47.8				73.7																																																																																																																t3		30.50		35.00		45.83																		Foliar hi		5

								13				15				36.5				40						58				1		70				1		100						100						101				55		50		105				0																																																																																																																																										t4		60.67		39.17		52.67																		Foliar low		6

								14				10.5		15.25		12.5		27.4642857143		53		36.6785714286				53		54.9285714286				53		59.5		0		53		68.0714285714				53		68.4285714286				51		73.7142857143		21		49		70		82.5714285714		184		41.5714285714																																																																																																																																								t5		61.00		23.50		29.83																		INA hi		7

		no trt		11		1		1				0				0				0						0						0				0		0						0						0						41		41				72																																																																																																																																										t6		54.17		40.00		48.83																		INA lo		8

								2				0				0				0						0						0				0		0						0						0						30		30				180																																																																																																																																										t7		73.29		35.00		44.86																		Root dip		9

								3				0				0				0						0						0				0		0						0						0						45		45				149																																																																																																																																										t8		43.40		65.60		51.60																		Inoc. Cntr		10

								4				0				0				0						0						0				0		0						0						0						51		51				72																																																																																																																																										t9		52.64																						No Trt		11

								5				0				0				0						0						0				0		0						0						0						40		40				21																																																																																																																																										t10		59.50

								6				0				0				0						0						0				0		0						0						0						45		45				99																																																																																																																																										t11		0.00

								7				0				0				0						0						0				0		0						0						0						51		51				123		102.2857142857

																																																																																		imidacloprid drench						control

																																																																												15-Jun				18.3		14.9		14.8				15.3

																																																																												23-Jun				31.2		20.6		33.5				27.5																																																																																																														21-Jul				average

																																																																												30-Jun				36.5		28.8		43.5				36.7																																																																																																																		r1		r2		r3

																																																																												9-Jul				46.3		42.5		61.3				54.9																																																																																																																t1		58.17		44.33		63.33																		Imid hi		1

																																																																												14-Jul				53.2		45.7		69.2				59.5																																																																																																																t2		56.33		45.83		71.17																		Imid low		2

																																																																												21-Jul				56.3		45.8		71.2				68.1																																																																																																																t3		34.83		37.50		47.83																		Asm hi		3

																																																																												28-Jul				57.2		45.8		71.2				68.4																																																																																																																t4		65.67		43.67		57.83																		Asm lo		4

																																																																												25-Aug				58.5		46.2		69.3				73.7																																																																																																																t5		65.50		23.50		33.83																		Foliar hi		5

																																																																																																																																																																																																								t6		54.33		50.17		50.67																		Foliar low		6

																																																																																																																																																																																																								t7		77.14		35.14		45.86																		INA hi		7

																																																																																																																																																																																																								t8		48.60		68.00		40.00																		INA lo		8

																																																																																																																																																																																																								t9		53.27																						Root dip		9

																																																																																																																																																																																																								t10		68.07																						Inoc. Cntr		10

																																																																																																																																																																																																								t11		0.00																						No Trt		11

																																																																																																																																																																																																						28-Jul				average

																																																																																																																																																																																																										r1		r2		r3

																																																																																																																																																																																																								t1		58.33		44.33		63.33

																																																																																																																																																																																																								t2		57.17		45.83		71.17																		Imid hi		1

																																																																																																																																																																																																								t3		35.33		37.83		47.83																		Imid low		2

																																																																																		actigard spray						control																																																																																																																t4		65.67		43.67		57.83																		Asm hi		3

																																																																																																																																																																																																								t5		66.17		23.50		38.50																		Asm lo		4

																																																																												15-Jun				21.3		8.5		10.3				15.3																																																																																																																t6		51.17		51.33		50.67																		Foliar hi		5

																																																																												23-Jun				31.9		15.8		15.8				27.5																																																																																																																t7		78.00		35.14		50.86																		Foliar low		6

																																																																												30-Jun				38.7		23.5		20.8				36.7																																																																																																																t8		48.60		68.00		55.00																		INA hi		7

																																																																												9-Jul				54.5		23.5		26.5				54.9																																																																																																																t9		55.55																						INA lo		8

																																																																												14-Jul				61.0		23.5		28.8				59.5																																																																																																																t10		68.43																						Root dip		9

																																																																												21-Jul				65.5		23.5		33.8				68.1																																																																																																																t11		0.00																						Inoc. Cntr		10

																																																																												28-Jul				66.2		23.5		38.5				68.4																																																																																																																																								No Trt		11

																																																																												25-Aug				68.5		25.0		43.0				73.7

																																																																																																																																																																																																						28-Jul				average																						Imid hi		1

																																																																																																																																																																																																										r1		r2		r3																		Imid low		2

																																																																																																																																																																																																								t1		58.50		46.17		69.33																		Asm hi		3

																																																																																																																																																																																																								t2		63.33		47.00		80.00																		Asm lo		4

																																																																																																																																																																																																								t3		38.67		40.50		44.67																		Foliar hi		5

																																																																																																																																																																																																								t4		68.00		44.33		60.00																		Foliar low		6

																																																																																																																																																																																																								t5		68.50		25.00		43.00																		INA hi		7

																																																																																																																																																																																																								t6		65.00		54.67		52.17																		INA lo		8

																																																																																																																																																																																																								t7		82.00		36.71		51.57																		Root dip		9

																																																																																																																																																																																																								t8		52.40		69.40		59.00																		Inoc. Cntr		10

																																																																																																																																																																																																								t9		55.36																						No Trt		11

																																																																																																																																																																																																								t10		73.71

																																																																																																																																																																																																								t11		0.00

																																																																																																																																																																																																						28-Jul				average																										one month

																																																																																																																																																																																																										r1		r2		r3																						after inoc

																																																																																																																																																																																																								t1		203.00		148.83		44.67																		Imid hi		1

																																																																																																																																																																																																								t2		136.33		176.17		80.17																		Imid low		2		Imid super

																																																																																																																																																																																																								t3		126.50		130.17		183.67																		Asm hi		3

																																																																																																																																																																																																								t4		126.83		198.33		67.17																		Asm lo		4		Imid super

																																																																																																																																																																																																								t5		118.33		204.67		201.17																		Foliar hi		5

																																																																																																																																																																																																								t6		98.17		166.33		30.33																		Foliar low		6		Imid super

																																																																																																																																																																																																								t7		116.86		219.43		122.71																		INA hi		7

																																																																																																																																																																																																								t8		213.00		62.40		98.60																		INA lo		8		Imid super

																																																																																																																																																																																																								t9		131.45																						Root dip		9

																																																																																																																																																																																																								t10		41.57																						Inoc. Cntr		10

																																																																																																																																																																																																								t11		102.29																						No Trt		11
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Actigard drenched onto soil: 
1 mo before inoculation (magenta square)
At inoculation (purple diamond)
1 mo after inoculation (blue triangle)

Untreated check

Canker length

Fire blight canker expansion in Golden Russet Bosc pear



		



Imidacloprid  drench 
1 mo before inoc (magenta)
at inoc (yellow)
1 mo after inoc (blue)

Canker length

Fire blight canker expansion



		



Actigard sprays  
1 mo before inoc (magenta)
at inoc (yellow)
1 mo after inoc (blue)

Canker length

Fire blight canker expansion
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Pear shoot growth on greenhouse SAR trees



		

						# of trees		# of trees		RNA						Rates

		Timing		Chemical		treated		inoculated		trees				Admire Pro		Actigard		INA

		Root dip		Imid		11		10		1				250 mg/L								DIP

		5 weeks		Imid Hi		6		5		1				2.5 ml/pot								Drench in 500 ml

		before		Imid Lo		6		5		1				1 ml/pot								Drench in 500 ml

		inoculation		Asm Hi		6		5		1						50 mg/pot						Drench in 500 ml

				Asm Lo		6		5		1						20 mg /pot						Drench in 500 ml

				Foliar Hi		6		5		1						500 mg/L spray						Spray to run off

				Foliar Lo		6		5		1						200 mg/L spray						Spray to run off

				INA high		6		5		1								25 mg/pot				Drench in 500 ml

				INA high		6		5		1								10 mg/pot				Drench in 500 ml

				48		trees

		1 week		Imid Hi		6		5		1				2.5 ml/pot								Drench in 500 ml

		before		Imid Lo		6		5		1				1 ml/pot								Drench in 500 ml

		inoculation		Asm Hi		6		5		1						50 mg/pot						Drench in 500 ml

				Asm Lo		6		5		1						20 mg /pot						Drench in 500 ml

				Foliar Hi		6		5		1						500 mg/L spray						Spray to run off

				Foliar Lo		6		5		1						200 mg/L spray						Spray to run off

				INA high		6		5		1								25 mg/pot				Drench in 500 ml

				INA high		6		5		1								10 mg/pot				Drench in 500 ml

				48		trees

		At time of		Imid Hi		6		5		1				2.5 ml/pot								Drench in 500 ml

		running		Imid Lo		6		5		1				1 ml/pot								Drench in 500 ml

		canker		Asm Hi		6		5		1						50 mg/pot						Drench in 500 ml

		expression		Asm Lo		6		5		1						20 mg /pot						Drench in 500 ml

				Foliar Hi		6		5		1						500 mg/L spray						Spray to run off

				Foliar Lo		6		5		1						200 mg/L spray						Spray to run off

				INA high		6		5		1								25 mg/pot				Drench in 500 ml

				INA high		6		5		1								10 mg/pot				Drench in 500 ml

				48		trees

		Untreated				18		15		3

		Uninoculated				3		0		3

		Total				176







Drenches and paints to protect 
rootstocks -- EMLA 26 (Gala) 
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0 = None
2 = running from wound
4 = full circumference of graft union


Chart2

		control		2.6930724261

		paint lo		1.7032702454

		paint lo then hi		3.4622482622

		paint high		1.9545931865

		paint high then lo		1.2689734016

		drench low once		2.9901305018

		drench low twice		3.6410857902

		drench high once		2.7060723612

		drench high twice		1.7440089468



Canker area (cm^2)

10.47966875

10.0783375

8.914575

1.3609125

4.047575

4.3498

5.0092

2.97605

2.1537625



Design

		Greenhouse - Gala

		2010				-1mo										-2mo

						inoc1		hi		Dh		T1				inoc2		hi		Dh		T1

						inoc1		hi		Dh		T2				inoc2		hi		Dh		T2

						inoc1		hi		Dh		T3				inoc2		hi		Dh		T3

						inoc1		hi		Dh		T4				inoc2		hi		Dh		T4

						inoc1		lo		Dh		T5				inoc2		lo		Dh		T5

						inoc1		lo		Dh		T6				inoc2		lo		Dh		T6

						inoc1		lo		Dh		T7				inoc2		lo		Dh		T7

						inoc1		lo		Dh		T8				inoc2		lo		Dh		T8

						inoc1		hi		DL		T1				inoc2		hi		DL		T1

						inoc1		hi		DL		T2				inoc2		hi		DL		T2

						inoc1		hi		DL		T3				inoc2		hi		DL		T3

						inoc1		hi		DL		T4				inoc2		hi		DL		T4

						inoc1		lo		DL		T5				inoc2		lo		DL		T5

						inoc1		lo		DL		T6				inoc2		lo		DL		T6

						inoc1		lo		DL		T7				inoc2		lo		DL		T7

						inoc1		lo		DL		T8				inoc2		lo		DL		T8

						inoc1		hi		Pah		T1				inoc2		hi		Pah		T1

						inoc1		hi		Pah		T2				inoc2		hi		Pah		T2

						inoc1		hi		Pah		T3				inoc2		hi		Pah		T3

						inoc1		hi		Pah		T4				inoc2		hi		Pah		T4

						inoc1		lo		Pah		T5				inoc2		lo		Pah		T5

						inoc1		lo		Pah		T6				inoc2		lo		Pah		T6

						inoc1		lo		Pah		T7				inoc2		lo		Pah		T7

						inoc1		lo		Pah		T8				inoc2		lo		Pah		T8

						inoc1		hi		PaL		T1				inoc2		hi		PaL		T1

						inoc1		hi		PaL		T2				inoc2		hi		PaL		T2

						inoc1		hi		PaL		T3				inoc2		hi		PaL		T3

						inoc1		hi		PaL		T4				inoc2		hi		PaL		T4

						inoc1		lo		PaL		T5				inoc2		lo		PaL		T5

						inoc1		lo		PaL		T6				inoc2		lo		PaL		T6

						inoc1		lo		PaL		T7				inoc2		lo		PaL		T7

						inoc1		lo		PaL		T8				inoc2		lo		PaL		T8

						inoc1		hi		C		T1				inoc2		hi		C		T1

						inoc1		hi		C		T2				inoc2		hi		C		T2

						inoc1		hi		C		T3				inoc2		hi		C		T3

						inoc1		hi		C		T4				inoc2		hi		C		T4

						inoc1		lo		C		T5				inoc2		lo		C		T5

						inoc1		lo		C		T6				inoc2		lo		C		T6

						inoc1		lo		C		T7				inoc2		lo		C		T7

						inoc1		lo		C		T8				inoc2		lo		C		T8

																				80 trees total





8-3 bench 1 

				TREE		H/L INOCULANT		WIDTH (cm)		HEIGHT (cm)				OOZE 1-5		ooze comments										area

		control		1		10^7		4.5		7.9		27.9		1		none												33.5				2.5

		control		2		10^7		4.1		8.5		27.4		2		droplets at wound

		control		3		10^7		5.1		7.1		28.4		4		running down half way around

		control		4		10^7		6.2		10.3		50.1		3		ooze at canker wound

		control		5		10^5		5.1		6.5		26.0		3		running down tree from wound												25.6				3.6

		control		6		10^5		5		7.5		29.4		5		running down trunk all around graft

		control		7		10^5		3.9		5.2		15.9		1		none

		control		8		10^5		5.9		9.5		44.0		5		running down all around graft

		control		9		10^5		3.9		4.2		12.9		4		running down all around graft

		drench high		1		10^7		5.2		10.8		44.1		3		running at wound												23.5				2.0

		drench high		2		10^7		4.4		7.3		25.2		2		droplets at wound

		drench high		3		10^7		2.2		4.2		7.3		2		very tiny droplets at wound

		drench high		4		10^7		3.5		6.3		17.3		1		none

		drench high		5		10^5		4.9		6.7		25.8		2		wet at canker												24.8				2.3

		drench high		6		10^5		4.5		10		35.3		2		wet no droplets at wound

		drench high		7		10^5		3.3		7		18.1		3		at canker

		drench high		8		10^5		3.5		7.2		19.8		2		wet at wound

		drench low		1		10^7		2.2		3.5		6.0		1		none												22.2				2.8

		drench low		2		10^7		2.5		6		11.8		3		running at wound

		drench low		3		10^7		5.5		12		51.8		4		droplets around graft running

		drench low		4		10^7		3.5		7		19.2		3		none

		drench low		5		10^5		4.5		8.5		30.0		3		at the wound running												24.2				2.8

		drench low		6		10^5		3.5		12.5		34.3		3		running at wound

		drench low		7		10^5		3.9		5		15.3		3		running at wound

		drench low		8		10^5		3.5		6.3		17.3		2		wet at wound

		paint high		1		10^7		3.9		8.5		26.0		1		none												28.9				2.3

		paint high		2		10^7		4.8		10.6		39.9		4		ooze at wound running down a little

		paint high		3		10^7		4.9		8		30.8		3		looks wet

		paint high		4		10^7		3.5		6.8		18.7		1		none

		paint high		5		10^5		2.9		5.1		11.6		1		none												14.9				1.8

		paint high		6		10^5		4.4		6.6		22.8		3		running down at wound site

		paint high		7		10^5		3.2		6.5		16.3		2		at wound

		paint high		8		10^5		2.7		4.2		8.9		1		none

		paint lo		1		10^7		3.7		8.7		25.3		3		running around graft												25.8				2.8

		paint lo		2		10^7		4.1		8.6		27.7		2		at wound running

		paint lo		3		10^7		3.9		3.9		11.9		3		running at wound

		paint lo		4		10^7		5.2		9.4		38.4		3		droplets at wound

		paint lo		5		10^5		5.1		6.9		27.6		4		running at wound												34.1				3.8

		paint lo		6		10^5		6		12.5		58.9		3		wet at wound

		paint lo		7		10^5		5.9		7.7		35.7		3		at wound

		paint lo		8		10^5		3.6		5.1		14.4		5		around the graft running





8-3 bench 2

		TREATMENT				TREE		WIDTH (cm)		HEIGHT (cm)		area		OOZE 1-5		ooze comments

		control				1		4.1		8.3		26.7		3		wet on wound								area adjusted for wound				area

		control				2		3.5		6.4		17.6		4		running around graft						control		10.5				20.5		2.6930724261

		control				3		3.4		5.9		15.7		4		around graft						paint lo		10.1				20.1		1.7032702454

		control				4		5.2		8.7		35.5		5		droplets around graft						paint lo then hi		8.9				18.9		3.4622482622

		control				5		3.1		9.7		23.6		4		around wound						paint high		1.4				11.4		1.9545931865

		control				6		3.6		5.4		15.3		4		around wound						paint high then lo		4.0				14.0		1.2689734016

		control				7		3.7		5.7		16.6		5		around wound						drench low once		4.3				14.3		2.9901305018

		control				8		3.9		4.2		12.9		4		running down all around graft						drench low twice		5.0				15.0		3.6410857902

		drench high		once		5		2.8		9.1		20.0		3		at wound running						drench high once		3.0				13.0		2.7060723612

		drench high		once		6		2.4		5.5		10.4		2		little at wound						drench high twice		2.2				12.2		1.7440089468

		drench high		once		7		2.6		6.9		14.1		2		droplet at wound

		drench high		once		8		2.5		3.8		7.5		1		none								0-4 scale

		drench high		twice		1		2.5		6.1		12.0		1		none						control		3.1				4.1		0.2

		drench high		twice		2		2.3		5.4		9.7		1		none						paint lo		2.5				3.5		0.6

		drench high		twice		3		2.3		5.4		9.7		1		none						paint lo then hi		1.8				2.8		0.3

		drench high		twice		4		2.6		8.4		17.1		2		droplets at wound						paint high		1.3				2.3		0.3

		drench low		once		5		2.6		3.4		6.9		2		droplet at wound						paint high then lo		1.3				2.3		0.5

		drench low		once		6		2.9		5.3		12.1		2		droplet at wound						drench low once		1.3				2.3		0.3

		drench low		once		7		3.3		7.3		18.9		2		droplet at wound						drench low twice		1.0				2.0		0.7

		drench low		once		8		3.4		7.3		19.5		3		running at wound						drench high once		1.0				2.0		0.4

		drench low		twice		1		3.4		8.5		22.7		4		running at wound						drench high twice		0.3				1.3		0.3

		drench low		twice		2		3.3		7.6		19.7		2		droplets by wound

		drench low		twice		3		2.5		5		9.8		1		none

		drench low		twice		4		2.5		4		7.9		1		none

		paint high		then lo		1		3.1		5.3		12.9		1		none

		paint high		then lo		2		3.1		7.3		17.8		3		at would running

		paint high		then lo		3		2.3		6.7		12.1		2		little above wound and behind canker

		paint high		then lo		4		2.9		5.9		13.4		3		running near wound

		paint high				5		2.3		5.1		9.2		2		little run at wound

		paint high				6		2.7		6.1		12.9		2		droplets at wound

		paint high				7		2.5		3.7		7.3		2		wet at wound

		paint high				8		2.8		7.3		16.0		3		running at wound

		paint lo		then hi		1		2.6		5.7		11.6		3		at wound little droplet

		paint lo		then hi		2		3.1		5.9		14.4		3		at wound droplet

		paint lo		then hi		3		3.9		8.1		24.8		3		at wound running

		paint lo		then hi		4		3.2		9.9		24.9		2		at wound running

		paint lo				5		2.8		7.9		17.4		2		running below wound and wet on back

		paint lo				6		2.7		8		17.0		3		running on back drops at wound

		paint lo				7		3.9		7.7		23.6		5		running around graft drop at center

		paint lo				8		4.2		6.8		22.4		4		drops and running at wound
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Chart3

		control		0.2265817418

		paint lo		0.6454972244

		paint lo then hi		0.25

		paint high		0.25

		paint high then lo		0.4787135539

		drench low once		0.25

		drench low twice		0.7071067812

		drench high once		0.4082482905

		drench high twice		0.25



Ooze index (0 to 4 scale)
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Design

		Greenhouse - Gala

		2010				-1mo										-2mo

						inoc1		hi		Dh		T1				inoc2		hi		Dh		T1

						inoc1		hi		Dh		T2				inoc2		hi		Dh		T2

						inoc1		hi		Dh		T3				inoc2		hi		Dh		T3

						inoc1		hi		Dh		T4				inoc2		hi		Dh		T4

						inoc1		lo		Dh		T5				inoc2		lo		Dh		T5

						inoc1		lo		Dh		T6				inoc2		lo		Dh		T6

						inoc1		lo		Dh		T7				inoc2		lo		Dh		T7

						inoc1		lo		Dh		T8				inoc2		lo		Dh		T8

						inoc1		hi		DL		T1				inoc2		hi		DL		T1

						inoc1		hi		DL		T2				inoc2		hi		DL		T2

						inoc1		hi		DL		T3				inoc2		hi		DL		T3

						inoc1		hi		DL		T4				inoc2		hi		DL		T4

						inoc1		lo		DL		T5				inoc2		lo		DL		T5

						inoc1		lo		DL		T6				inoc2		lo		DL		T6

						inoc1		lo		DL		T7				inoc2		lo		DL		T7

						inoc1		lo		DL		T8				inoc2		lo		DL		T8

						inoc1		hi		Pah		T1				inoc2		hi		Pah		T1

						inoc1		hi		Pah		T2				inoc2		hi		Pah		T2

						inoc1		hi		Pah		T3				inoc2		hi		Pah		T3

						inoc1		hi		Pah		T4				inoc2		hi		Pah		T4

						inoc1		lo		Pah		T5				inoc2		lo		Pah		T5

						inoc1		lo		Pah		T6				inoc2		lo		Pah		T6

						inoc1		lo		Pah		T7				inoc2		lo		Pah		T7

						inoc1		lo		Pah		T8				inoc2		lo		Pah		T8

						inoc1		hi		PaL		T1				inoc2		hi		PaL		T1

						inoc1		hi		PaL		T2				inoc2		hi		PaL		T2

						inoc1		hi		PaL		T3				inoc2		hi		PaL		T3

						inoc1		hi		PaL		T4				inoc2		hi		PaL		T4

						inoc1		lo		PaL		T5				inoc2		lo		PaL		T5

						inoc1		lo		PaL		T6				inoc2		lo		PaL		T6

						inoc1		lo		PaL		T7				inoc2		lo		PaL		T7

						inoc1		lo		PaL		T8				inoc2		lo		PaL		T8

						inoc1		hi		C		T1				inoc2		hi		C		T1

						inoc1		hi		C		T2				inoc2		hi		C		T2

						inoc1		hi		C		T3				inoc2		hi		C		T3

						inoc1		hi		C		T4				inoc2		hi		C		T4

						inoc1		lo		C		T5				inoc2		lo		C		T5

						inoc1		lo		C		T6				inoc2		lo		C		T6

						inoc1		lo		C		T7				inoc2		lo		C		T7

						inoc1		lo		C		T8				inoc2		lo		C		T8

																				80 trees total





8-3 bench 1 

				TREE		H/L INOCULANT		WIDTH (cm)		HEIGHT (cm)				OOZE 1-5		ooze comments										area

		control		1		10^7		4.5		7.9		27.9		1		none												33.5				2.5

		control		2		10^7		4.1		8.5		27.4		2		droplets at wound

		control		3		10^7		5.1		7.1		28.4		4		running down half way around

		control		4		10^7		6.2		10.3		50.1		3		ooze at canker wound

		control		5		10^5		5.1		6.5		26.0		3		running down tree from wound												25.6				3.6

		control		6		10^5		5		7.5		29.4		5		running down trunk all around graft

		control		7		10^5		3.9		5.2		15.9		1		none

		control		8		10^5		5.9		9.5		44.0		5		running down all around graft

		control		9		10^5		3.9		4.2		12.9		4		running down all around graft

		drench high		1		10^7		5.2		10.8		44.1		3		running at wound												23.5				2.0

		drench high		2		10^7		4.4		7.3		25.2		2		droplets at wound

		drench high		3		10^7		2.2		4.2		7.3		2		very tiny droplets at wound

		drench high		4		10^7		3.5		6.3		17.3		1		none

		drench high		5		10^5		4.9		6.7		25.8		2		wet at canker												24.8				2.3

		drench high		6		10^5		4.5		10		35.3		2		wet no droplets at wound

		drench high		7		10^5		3.3		7		18.1		3		at canker

		drench high		8		10^5		3.5		7.2		19.8		2		wet at wound

		drench low		1		10^7		2.2		3.5		6.0		1		none												22.2				2.8

		drench low		2		10^7		2.5		6		11.8		3		running at wound

		drench low		3		10^7		5.5		12		51.8		4		droplets around graft running

		drench low		4		10^7		3.5		7		19.2		3		none

		drench low		5		10^5		4.5		8.5		30.0		3		at the wound running												24.2				2.8

		drench low		6		10^5		3.5		12.5		34.3		3		running at wound

		drench low		7		10^5		3.9		5		15.3		3		running at wound

		drench low		8		10^5		3.5		6.3		17.3		2		wet at wound

		paint high		1		10^7		3.9		8.5		26.0		1		none												28.9				2.3

		paint high		2		10^7		4.8		10.6		39.9		4		ooze at wound running down a little

		paint high		3		10^7		4.9		8		30.8		3		looks wet

		paint high		4		10^7		3.5		6.8		18.7		1		none

		paint high		5		10^5		2.9		5.1		11.6		1		none												14.9				1.8

		paint high		6		10^5		4.4		6.6		22.8		3		running down at wound site

		paint high		7		10^5		3.2		6.5		16.3		2		at wound

		paint high		8		10^5		2.7		4.2		8.9		1		none

		paint lo		1		10^7		3.7		8.7		25.3		3		running around graft												25.8				2.8

		paint lo		2		10^7		4.1		8.6		27.7		2		at wound running

		paint lo		3		10^7		3.9		3.9		11.9		3		running at wound

		paint lo		4		10^7		5.2		9.4		38.4		3		droplets at wound

		paint lo		5		10^5		5.1		6.9		27.6		4		running at wound												34.1				3.8

		paint lo		6		10^5		6		12.5		58.9		3		wet at wound

		paint lo		7		10^5		5.9		7.7		35.7		3		at wound

		paint lo		8		10^5		3.6		5.1		14.4		5		around the graft running





8-3 bench 2

		TREATMENT				TREE		WIDTH (cm)		HEIGHT (cm)		area		OOZE 1-5		ooze comments

		control				1		4.1		8.3		26.7		3		wet on wound								area adjusted for wound				area

		control				2		3.5		6.4		17.6		4		running around graft						control		10.5				20.5		2.6930724261

		control				3		3.4		5.9		15.7		4		around graft						paint lo		10.1				20.1		1.7032702454

		control				4		5.2		8.7		35.5		5		droplets around graft						paint lo then hi		8.9				18.9		3.4622482622

		control				5		3.1		9.7		23.6		4		around wound						paint high		1.4				11.4		1.9545931865

		control				6		3.6		5.4		15.3		4		around wound						paint high then lo		4.0				14.0		1.2689734016

		control				7		3.7		5.7		16.6		5		around wound						drench low once		4.3				14.3		2.9901305018

		control				8		3.9		4.2		12.9		4		running down all around graft						drench low twice		5.0				15.0		3.6410857902

		drench high		once		5		2.8		9.1		20.0		3		at wound running						drench high once		3.0				13.0		2.7060723612

		drench high		once		6		2.4		5.5		10.4		2		little at wound						drench high twice		2.2				12.2		1.7440089468

		drench high		once		7		2.6		6.9		14.1		2		droplet at wound

		drench high		once		8		2.5		3.8		7.5		1		none								0-4 scale

		drench high		twice		1		2.5		6.1		12.0		1		none						control		3.1				4.1		0.2

		drench high		twice		2		2.3		5.4		9.7		1		none						paint lo		2.5				3.5		0.6

		drench high		twice		3		2.3		5.4		9.7		1		none						paint lo then hi		1.8				2.8		0.3

		drench high		twice		4		2.6		8.4		17.1		2		droplets at wound						paint high		1.3				2.3		0.3

		drench low		once		5		2.6		3.4		6.9		2		droplet at wound						paint high then lo		1.3				2.3		0.5

		drench low		once		6		2.9		5.3		12.1		2		droplet at wound						drench low once		1.3				2.3		0.3

		drench low		once		7		3.3		7.3		18.9		2		droplet at wound						drench low twice		1.0				2.0		0.7

		drench low		once		8		3.4		7.3		19.5		3		running at wound						drench high once		1.0				2.0		0.4

		drench low		twice		1		3.4		8.5		22.7		4		running at wound						drench high twice		0.3				1.3		0.3

		drench low		twice		2		3.3		7.6		19.7		2		droplets by wound

		drench low		twice		3		2.5		5		9.8		1		none

		drench low		twice		4		2.5		4		7.9		1		none

		paint high		then lo		1		3.1		5.3		12.9		1		none

		paint high		then lo		2		3.1		7.3		17.8		3		at would running

		paint high		then lo		3		2.3		6.7		12.1		2		little above wound and behind canker

		paint high		then lo		4		2.9		5.9		13.4		3		running near wound

		paint high				5		2.3		5.1		9.2		2		little run at wound

		paint high				6		2.7		6.1		12.9		2		droplets at wound

		paint high				7		2.5		3.7		7.3		2		wet at wound

		paint high				8		2.8		7.3		16.0		3		running at wound

		paint lo		then hi		1		2.6		5.7		11.6		3		at wound little droplet

		paint lo		then hi		2		3.1		5.9		14.4		3		at wound droplet

		paint lo		then hi		3		3.9		8.1		24.8		3		at wound running

		paint lo		then hi		4		3.2		9.9		24.9		2		at wound running

		paint lo				5		2.8		7.9		17.4		2		running below wound and wet on back

		paint lo				6		2.7		8		17.0		3		running on back drops at wound

		paint lo				7		3.9		7.7		23.6		5		running around graft drop at center

		paint lo				8		4.2		6.8		22.4		4		drops and running at wound
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2012 rootstock blight trial: 
M26 / Gala 
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Inoculate July

Observe late Sept 2012
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replacement trees

• Plant late April
• Inoculate early June
• Pre-Plant Actigard (therapy rate)
• Post-Inoculation Actigard (early June)

Conclusion: tree has to be actively 
growing to respond to Actigard 
treatment
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Trunk paint of 
concentrated Regalia



Pathogen cells that 
have diffused ahead 

of the expanding 
canker, down the 

branch and into the 
central leader.  At 

the time of the cut, 
the branch and 

leader are 
symptomless and 

appear healthy

Sometimes, 
especially in young 

trees, these 
lingering pathogen 

cells start the 
disease up again.

Expanding 
fire blight 

cankerSo, when is the best time 
to utilize Actigard therapy 
in conjunction in with 
cutting?

• 3- to 7 year old trees
• Vigor of tree is high, and 

difficult to modulate.
• Infection removal ensures 

residual cells are still in tree, 
especially near central leader



Actigard therapy in association with cutting blight

Questions?
-- Expensive!

-- But, may be appropriate for 3 to 7 year-old trees in susceptible 
cultivars where tree loss is even more expensive!!

Ken Johnson 
johnsonk@science.oregonstate.edu

mailto:johnsonk@science.oregonstate.edu
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