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Anthracnose 
(Colletotrichum acutatum):

Kills plants Reduces 
marketable yield

Causes lesions 
on fruit



Chemical control before and 
after planting:

http://ceventura.ucdavis.edu/AgMenu/

vegetable and strawberry crop production

           strawberries

http://ceventura.ucdavis.edu/AgMenu/


CULTURAL 
CONTROL



Can we minimize disease spread from 
infected mothers to daughters?

Evaluation of nursery production with 
drip vs. sprinkler 



Daughter plants from Tulelake 
to Oxnard and Watsonville production

Mother plant 
uninoculated 

(‘clean’)

Mother plant 
inoculated with 

C. acutatum
(‘infected’)

Grown with
drip

T1 T3

Grown with 
sprinklers

T2 T4



Nursery : ‘Ventana’ on drip, July 26, 2005



Oxnard: daughters from ‘ clean’ mothers: 
Drip ~ Sprinkler



Sprinkler - ‘infected’ mother    Drip - ‘infected’ mother



MORTALITY: 2005
Oxnard
   %

Watsonville
    %

‘Clean’       
drip

15 A 1.25 A

‘Clean’ 
sprinkler

13 A 1.25 A

‘Infected’ 
drip

20 A 2.5 A

‘Infected’ 
sprinkler

40 B 7.5 B

* Numbers  with the same letter are not signif different at P=0.05



Marketbale fruit yield
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27% less (drip) and
63%  less (sprinkler)

Compared to ‘clean’, plants from 
inoculated mothers produced:

32% less (drip) and 
54%  less (sprinkler)
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clean-drip

clean-sprinkler

C. acutatum -drip

C. acutatum -sprinkler

g/4 plants
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blanks

		mortality										diameters						cm		cm								yield

				10/28/05														bed length		bed width		area , cm²

		block		trt		dead plants out of 8						block		trt		plant #		=		//												from 4 plants/plot, g

		1		1								1		1		1										date		block		trt		market		unmarket		C. acutatum

		1		2								1		1		2												1		1

		1		3								1		1		3												1		2

		1		4								1		1		4												1		3

		2		1								1		1		5												1		4

		2		2								1		1		6												2		1

		2		3								1		1		7												2		2

		2		4								1		1		8												2		3

		3		1								1		2		1												2		4

		3		2								1		2		2												3		1

		3		3								1		2		3												3		2

		3		4								1		2		4												3		3

		4		1								1		2		5												3		4

		4		2								1		2		6												4		1

		4		3								1		2		7												4		2

		4		4								1		2		8												4		3

		5		1								1		3		1												4		4

		5		2								1		3		2												5		1

		5		3								1		3		3												5		2

		5		4								1		3		4												5		3

		6		1								1		3		5												5		4

		6		2								1		3		6												6		1

		6		3								1		3		7												6		2

		6		4								1		3		8												6		3

		7		1								1		4		1												6		4

		7		2								1		4		2												7		1

		7		3								1		4		3												7		2

		7		4								1		4		4												7		3

		8		1								1		4		5												7		4

		8		2								1		4		6												8		1

		8		3								1		4		7												8		2

		8		4								1		4		8												8		3

		9		1																								8		4

		9		2								2		1		1												9		1

		9		3								2		1		2												9		2

		9		4								2		1		3												9		3

		10		1								2		1		4												9		4

		10		2								2		1		5												10		1

		10		3								2		1		6												10		2

		10		4								2		1		7												10		3

												2		1		8												10		4

												2		2		1												grey blocks indicate all plants removed; no data

												2		2		2

												2		2		3

												2		2		4

												2		2		5

												2		2		6

												2		2		7

												2		2		8

												2		3		1

												2		3		2

												2		3		3

												2		3		4

												2		3		5

												2		3		6

												2		3		7

												2		3		8

												2		4		1

												2		4		2

												2		4		3

												2		4		4

												2		4		5

												2		4		6

												2		4		7

												2		4		8

												3		1		1

												3		1		2

												3		1		3

												3		1		4

												3		1		5

												3		1		6

												3		1		7

												3		1		8

												3		2		1

												3		2		2

												3		2		3

												3		2		4

												3		2		5

												3		2		6

												3		2		7

												3		2		8

												3		3		1

												3		3		2

												3		3		3

												3		3		4

												3		3		5

												3		3		6

												3		3		7

												3		3		8

												3		4		1

												3		4		2

												3		4		3

												3		4		4

												3		4		5

												3		4		6

												3		4		7

												3		4		8

												4		1		1

												4		1		2

												4		1		3

												4		1		4

												4		1		5

												4		1		6

												4		1		7

												4		1		8

												4		2		1

												4		2		2

												4		2		3

												4		2		4

												4		2		5

												4		2		6

												4		2		7

												4		2		8

												4		3		1

												4		3		2

												4		3		3

												4		3		4

												4		3		5

												4		3		6

												4		3		7

												4		3		8

												4		4		1

												4		4		2

												4		4		3

												4		4		4

												4		4		5

												4		4		6

												4		4		7

												4		4		8

												5		1		1

												5		1		2

												5		1		3

												5		1		4

												5		1		5

												5		1		6

												5		1		7

												5		1		8

												5		2		1

												5		2		2

												5		2		3

												5		2		4

												5		2		5

												5		2		6

												5		2		7

												5		2		8

												5		3		1

												5		3		2

												5		3		3

												5		3		4

												5		3		5

												5		3		6

												5		3		7

												5		3		8

												5		4		1

												5		4		2

												5		4		3

												5		4		4

												5		4		5

												5		4		6

												5		4		7

												5		4		8

												6		1		1

												6		1		2

												6		1		3

												6		1		4

												6		1		5

												6		1		6

												6		1		7

												6		1		8

												6		2		1

												6		2		2

												6		2		3

												6		2		4

												6		2		5

												6		2		6

												6		2		7

												6		2		8

												6		3		1

												6		3		2

												6		3		3

												6		3		4

												6		3		5

												6		3		6

												6		3		7

												6		3		8

												6		4		1

												6		4		2

												6		4		3

												6		4		4

												6		4		5

												6		4		6

												6		4		7

												6		4		8

												7		1		1

												7		1		2

												7		1		3

												7		1		4

												7		1		5

												7		1		6

												7		1		7

												7		1		8

												7		2		1

												7		2		2

												7		2		3

												7		2		4

												7		2		5

												7		2		6

												7		2		7

												7		2		8

												7		3		1

												7		3		2

												7		3		3

												7		3		4

												7		3		5

												7		3		6

												7		3		7

												7		3		8

												7		4		1

												7		4		2

												7		4		3

												7		4		4

												7		4		5

												7		4		6

												7		4		7

												7		4		8

												8		1		1

												8		1		2

												8		1		3

												8		1		4

												8		1		5

												8		1		6

												8		1		7

												8		1		8

												8		2		1

												8		2		2

												8		2		3

												8		2		4

												8		2		5

												8		2		6

												8		2		7

												8		2		8

												8		3		1

												8		3		2

												8		3		3

												8		3		4

												8		3		5

												8		3		6

												8		3		7

												8		3		8

												8		4		1

												8		4		2

												8		4		3

												8		4		4

												8		4		5

												8		4		6

												8		4		7

												8		4		8

												9		1		1

												9		1		2

												9		1		3

												9		1		4

												9		1		5

												9		1		6

												9		1		7

												9		1		8

												9		2		1

												9		2		2

												9		2		3

												9		2		4

												9		2		5

												9		2		6

												9		2		7

												9		2		8

												9		3		1

												9		3		2

												9		3		3

												9		3		4

												9		3		5

												9		3		6

												9		3		7

												9		3		8

												9		4		1

												9		4		2

												9		4		3

												9		4		4

												9		4		5

												9		4		6

												9		4		7

												9		4		8

												10		1		1

												10		1		2

												10		1		3

												10		1		4

												10		1		5

												10		1		6

												10		1		7

												10		1		8

												10		2		1

												10		2		2

												10		2		3

												10		2		4

												10		2		5

												10		2		6

												10		2		7

												10		2		8

												10		3		1

												10		3		2

												10		3		3

												10		3		4

												10		3		5

												10		3		6

												10		3		7

												10		3		8

												10		4		1

												10		4		2

												10		4		3

												10		4		4

												10		4		5

												10		4		6

												10		4		7

												10		4		8





plant mortality

				10/28/05								10/28/05												11/21/05		additional die-back

		block		trt		dead plants out of 8						block		trt		dead plants out of 8						block		trt		dead plants out of 8				total dead

		1		1		0						1		1		0						1		1		0				0

		1		2		0						2		1		2						2		1		0				2

		1		3		1						3		1		0						3		1		0				0

		1		4		1						4		1		2						4		1		0				2

		2		1		2						5		1		1						5		1		0				1

		2		2		0						6		1		0						6		1		0				0

		2		3		0						7		1		1						7		1		0				1

		2		4		4						8		1		1						8		1		0				1

		3		1		0						9		1		3						9		1		0				3

		3		2		2						10		1		2		1.2				10		1		0				2

		3		3		0						1		2		0						1		2		0				0

		3		4		2						2		2		0						2		2		0				0

		4		1		2						3		2		2						3		2		0				2

		4		2		1						4		2		1						4		2		0				1

		4		3		2						5		2		0						5		2		0				0

		4		4		3						6		2		2						6		2		0				2

		5		1		1						7		2		1						7		2		0				1

		5		2		0						8		2		2						8		2		0				2

		5		3		0						9		2		1						9		2		0				1

		5		4		1						10		2		2		1.1				10		2		0				2

		6		1		0						1		3		1						1		3		3				4

		6		2		2						2		3		0						2		3		0				0

		6		3		1						3		3		0						3		3		2				2

		6		4		1						4		3		2						4		3		0				2

		7		1		1						5		3		0						5		3		2				2

		7		2		1						6		3		1						6		3		0				1

		7		3		1						7		3		1						7		3		0				1

		7		4		1						8		3		2						8		3		0				2

		8		1		1						9		3		0						9		3		0				0

		8		2		2						10		3		1		0.8				10		3		1				2

		8		3		2						1		4		1						1		4		0				1

		8		4		4						2		4		4						2		4		0				4

		9		1		3						3		4		2						3		4		1				3

		9		2		1						4		4		3						4		4		2				5

		9		3		0						5		4		1						5		4		2				3

		9		4		2						6		4		1						6		4		0				1

		10		1		2						7		4		1						7		4		1				2

		10		2		2						8		4		4						8		4		2				6

		10		3		1						9		4		2						9		4		1				3

		10		4		3						10		4		3		2.2				10		4		1				4





remaining plants

		plant numbering order

		1		2		8		5

		4		3		7		6

				block

		treatment		1		2		3		4		5		6		7		8		9		10

		1		1 2 3 7		3 4 5 6		2 3 6 7		1 4 2 8		3 7 5 6		1 2 3 4		3 4 5 6		1 4 6 7		2 8 5 6		3 7 5 6

		2		1 2 4 8		3 4 7 8		2 8 3 7		5 6 7 8		1 4 2 8		3 4 5 6		1 4 5 8		2 3 5 6		1 2 3 4		1 2 3 4

		3		2 3 5 7		3 7 5 6		2 3 6 7		1 2 5 8		1 2 3 7		1 2 6 7		3 4 6 7		1 2 5 6		1 4 6 7		1 2 3 7

		4		1 2 5 6				2 3 5 8				2 6 7 8		2 3 4 8		2 3 7 8				1 2 5 6





Yield

		block		1		2		3		4		5		6		7		8		9		10						plant numbering order

		4plants #s																										1		2		8		5

																												4		3		7		6

		date						01.04.06								01.09.06												date												date												date												date												date												date												date												date												date												date												date												date												date												date												date												date												date												date												date												date												date												date												date												date												date												date												date												date												date												date												date												date												date												date												date												date												date												date
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		104		10		2		0						109		10		2		0		27				113		10		2		22		0		0		118		10		2		0		15		0		123		10		2		35		0		0		127		10		2		66		0		0		207		10		2		34		14		0		213		10		2		100		68		0		217		10		2		5		0		0		223		10		2		70		0		0		227		10		2		28		0		0		303		10		2		140		0		0		309		10		2		75		0		0		313		10		2		68		0		0		317		10		2		55		0		0		322		10		2		6		20		0		327		10		2		39		9				330		10		2		38		17				403		10		2		116						410		10		2		94		25		0		413		10		2		36		0		0		417		10		2		24		2				421		10		2		82						424		10		2		48						428		10		2		93		0				502		10		2		171		3				505		10		2		56		0		0		509		10		2		136		4		0		512		10		2		10						516		10		2		234		11		0		518		10		2		77				0		523		10		2		137		0				526		10		2		68						530		10		2		117		0		0		601		10		2		98		15				606		10		2		88						609		10		2		77		16				613		10		2		66						616		10		2		19		7				620		10		2		56		21

		104		10		3		0		48				109		10		3		0		6				113		10		3		40		0		0		118		10		3		38		0		0		123		10		3		21		0		0		127		10		3		17		0		0		207		10		3		54		0		0		213		10		3		136		5		0		217		10		3		35		0		0		223		10		3		58		0		0		227		10		3		39		0		0		303		10		3		20		7		0		309		10		3		15		0		0		313		10		3		0		0		0		317		10		3		36		0		0		322		10		3		88		0		0		327		10		3		35						330		10		3		96		7				403		10		3		17						410		10		3		88		0		0		413		10		3		29		0		0		417		10		3		34		7				421		10		3		21						424		10		3		16						428		10		3		76		0				502		10		3		97		8				505		10		3		53		31		0		509		10		3		71		0		0		512		10		3		72		5				516		10		3		71		0		0		518		10		3		63				0		523		10		3		90		12				526		10		3		109						530		10		3		96		0		0		601		10		3		87						606		10		3		96		18				609		10		3		119		7				613		10		3		147						616		10		3		27		7				620		10		3		49

		104		10		4								109		10		4		.						113		10		4								118		10		4								123		10		4								127		10		4								207		10		4								213		10		4								217		10		4								223		10		4								227		10		4								303		10		4								309		10		4								313		10		4								317		10		4								322		10		4								327		10		4								330		10		4								403		10		4								410		10		4								413		10		4								417		10		4								421		10		4								424		10		4								428		10		4								502		10		4								505		10		4								509		10		4								512		10		4								516		10		4								518		10		4								523		10		4								526		10		4								530		10		4								601		10		4								606		10		4								609		10		4								613		10		4								616		10		4								620		10		4														lbs/4plants

				grey blocks indicate all plants removed; no data																		botrytis						grey blocks indicate all plants removed; no data												grey blocks indicate all plants removed; no data																C. acutatum																																																																																																																																																																																																																																																																																																																																																																																																																																												Sprinkler, clean				7.21864

				all others had no mature fruit at first harvest																		and rain damage																												123		1		1		0																																																																																																																																																																																																																																																																																																																																																																																																																																												Drip, clean				7.57504

																						mostly in unmarket category						unmarket = botrytis																ocasional bot						123		1		2		0																																																																																																																																																																																																																																																																																																																																																																																																																																												Sprinkler, + C. acutatum				4.9984

																																																		123		1		3		0																																																																																																																																																																																																																																																																																																																																																																																																																																												Drip, + C. acuautum				3.20496

																																																		123		1		4		0

								506																								2692												2102						123		2		1		0												2794												4506												5854												3438												4468												3532												3482												5258												2492												4708												4606												6234												2782												5112												7264												5046												4544												4604												4504												7072												7318												5142												5998												5408												8242												4202												7680												5098												8170												6186												7246												5928												9278												5198												7634

																																																		123		2		2		0

						1																																												123		2		3		0

						2																																												123		2		4

						3																																												123		3		1		0

						4																																												123		3		2		0

																																																		123		3		3		0

																																																		123		3		4		0

																																																		123		4		1		0

																																																		123		4		2		0

																																																		123		4		3		0

																																																		123		4		4

																																																		123		5		1		0

																																																		123		5		2		0

																																																		123		5		3		0

																																																		123		5		4		0

																																																		123		6		1		0

																																																		123		6		2		0

																																																		123		6		3		0

																																																		123		6		4		0

																																																		123		7		1		0

																																																		123		7		2		0

																																																		123		7		3		0

																																																		123		7		4		31

																																																		123		8		1		0

																																																		123		8		2		0

																																																		123		8		3		0

																																																		123		8		4

																																																		123		9		1		0

																																																		123		9		2		0

																																																		123		9		3		0

																																																		123		9		4		0

																																																		123		10		1		0

																																																		123		10		2		0

																																																		123		10		3		0

																																																		123		10		4

																						date		4-Jan		9-Jan		13-Jan		18-Jan		23-Jan		27-Jan		7-Feb		13-Feb		17-Feb		23-Feb		27-Feb		3-Mar		9-Mar		13-Mar		17-Mar		22-Mar		27-Mar		30-Mar		3-Apr		10-Apr		13-Apr		17-Apr		21-Apr		24-Apr		28-Apr		2-May		5-May		9-May		12-May		16-May		18-May		23-May		26-May		30-May		1-Jun		6-Jun		9-Jun		13-Jun		16-Jun		20-Jun

																						clean-drip		0		19		57		30		28		32		58		107		49		65		58		57		95		31		78		76		109		36		77		119		94		69		75		67		101		137		90		99		94		113		66		135		88		151		101		128		104		188		80		118				3279

																						clean-sprinkler		18		19		36		38		20		65		108		98		59		71		57		62		99		59		89		84		106		58		106		116		74		79		80		86		157		123		93		106		84		161		79		116		84		138		108		113		95		117		80		98				3439

																						C. acutatum -drip		7		7		33		26		28		31		40		60		48		61		47		40		52		21		56		53		63		40		47		99		61		58		47		48		62		72		49		63		64		81		42		92		57		84		59		77		61		123		78		121				2258

																						C. acutatum -sprinkler		0		0		12		18		24		18		28		46		25		39		14		30		21		31		20		31		52		16		32		42		29		35		47		38		56		50		36		43		24		95		33		64		51		46		72		66		54		44		36		74				1492





Yield

		



&A

Page &P

clean-drip

clean-sprinkler

C. acutatum -drip

C. acutatum -sprinkler

g/4 plants

Marketbale yield



plant diameter 12.06.05

		12/6/05						cm		cm						plant numbering order

								bed length		bed width		area , cm²

		block		trt		plant #		=		//						1		2		8		5

		1		1		1		21		20		420				4		3		7		6

		1		1		2		19		16		304

		1		1		3		19		18		342

		1		1		4		21		21		441

		1		1		5		19		18		342

		1		1		6		10		10		100

		1		1		7		14		12		168

		1		1		8		12		11		132

		1		2		1		19		16		304

		1		2		2		18		16		288

		1		2		3		22		20		440

		1		2		4		15		14		210

		1		2		5		18		17		306

		1		2		6		15		14		210

		1		2		7		14		16		224

		1		2		8		18		19		342

		1		3		1						0

		1		3		2		14		13		182

		1		3		3		21		20		420

		1		3		4						0

		1		3		5		18		18		324

		1		3		6						0

		1		3		7		10		10		100

		1		3		8						0

		1		4		1		12		11		132

		1		4		2		13		12		156

		1		4		3		12		10		120

		1		4		4						0

		1		4		5		14		14		196

		1		4		6		8		7		56

		1		4		7		18		16		288

		1		4		8		10		7		70

		2		1		1		17		16		272

		2		1		2		20		21		420

		2		1		3		17		24		408

		2		1		4		12		10		120

		2		1		5		21		22		462

		2		1		6		15		12		180

		2		1		7		0		0		0

		2		1		8		0		0		0

		2		2		1		22		20		440

		2		2		2		21		21		441

		2		2		3		13		14		182

		2		2		4		11		10		110

		2		2		5		22		18		396

		2		2		6		18		19		342

		2		2		7		21		20		420

		2		2		8		18		18		324

		2		3		1		12		11		132

		2		3		2		17		17		289

		2		3		3		16		14		224

		2		3		4		9		11		99

		2		3		5		17		15		255

		2		3		6		11		14		154

		2		3		7		13		14		182

		2		3		8		24		22		528

		2		4		1						0

		2		4		2		14		18		252

		2		4		3						0

		2		4		4						0

		2		4		5		14		12		168

		2		4		6		9		19		171

		2		4		7		8		8		64

		2		4		8						0

		3		1		1		18		20		360

		3		1		2		11		8		88

		3		1		3		8		7		56

		3		1		4		12		12		144

		3		1		5		18		17		306

		3		1		6		20		24		480

		3		1		7		11		9		99

		3		1		8		19		15		285

		3		2		1		13		14		182

		3		2		2		16		18		288

		3		2		3		14		11		154

		3		2		4		19		15		285

		3		2		5						0

		3		2		6						0

		3		2		7		19		18		342

		3		2		8		15		15		225

		3		3		1		14		16		224

		3		3		2		17		16		272

		3		3		3		11		10		110

		3		3		4				0		0

		3		3		5		16		13		208

		3		3		6		14		8		112

		3		3		7		12		8		96

		3		3		8						0

		3		4		1						0

		3		4		2		14		14		196

		3		4		3		7		8		56

		3		4		4						0

		3		4		5		11		13		143

		3		4		6						0

		3		4		7		9		10		90

		3		4		8		13		12		156

		4		1		1		13		13		169

		4		1		2		13		12		156

		4		1		3						0

		4		1		4		11		12		132

		4		1		5		20		20		400

		4		1		6		19		18		342

		4		1		7						0

		4		1		8		8		7		56

		4		2		1		19		20		380

		4		2		2		20		21		420

		4		2		3		22		23		506

		4		2		4						0

		4		2		5		9		7		63

		4		2		6		14		15		210

		4		2		7		16		15		240

		4		2		8		16		17		272

		4		3		1		10		10		100

		4		3		2		17		16		272

		4		3		3		14		13		182

		4		3		4						0

		4		3		5		9		9		81

		4		3		6		13		11		143

		4		3		7						0

		4		3		8		17		13		221

		4		4		1						0

		4		4		2		9		8		72

		4		4		3						0

		4		4		4						0

		4		4		5		17		15		255

		4		4		6		12		11		132

		4		4		7						0

		4		4		8						0

		5		1		1		21		24		504

		5		1		2		19		19		361

		5		1		3		13		11		143

		5		1		4						0

		5		1		5		21		22		462

		5		1		6		18		23		414

		5		1		7		13		14		182

		5		1		8		17		19		323

		5		2		1		14		18		252

		5		2		2		15		14		210

		5		2		3		20		20		400

		5		2		4		20		20		400

		5		2		5		12		11		132

		5		2		6		10		12		120

		5		2		7		16		15		240

		5		2		8		18		24		432

		5		3		1		8		10		80

		5		3		2		20		19		380

		5		3		3		17		13		221

		5		3		4						0

		5		3		5		15		13		195

		5		3		6		17		17		289

		5		3		7		13		11		143

		5		3		8						0

		5		4		1						0

		5		4		2		13		10		130

		5		4		3						0

		5		4		4		14		9		126

		5		4		5						0

		5		4		6		11		11		121

		5		4		7		11		6		66

		5		4		8		8		10		80

		6		1		1		11		7		77

		6		1		2		16		12		192

		6		1		3		20		19		380

		6		1		4		20		22		440

		6		1		5		13		12		156

		6		1		6		15		16		240

		6		1		7		17		18		306

		6		1		8		18		14		252

		6		2		1						0

		6		2		2		18		15		270

		6		2		3		20		22		440

		6		2		4		23		20		460

		6		2		5		21		21		441

		6		2		6		19		21		399

		6		2		7		19		15		285

		6		2		8						0

		6		3		1		10		10		100

		6		3		2		17		19		323

		6		3		3		17		19		323

		6		3		4						0

		6		3		5		17		14		238

		6		3		6		11		11		121

		6		3		7		16		18		288

		6		3		8		14		15		210

		6		4		1						0

		6		4		2		9		9		81

		6		4		3		11		10		110

		6		4		4		7		8		56

		6		4		5		10		12		120

		6		4		6		15		16		240

		6		4		7		6		8		48

		6		4		8		8		12		96

		7		1		1						0

		7		1		2		11		8		88

		7		1		3		21		21		441

		7		1		4		19		22		418

		7		1		5		11		22		242

		7		1		6		13		11		143

		7		1		7		19		15		285

		7		1		8		15		16		240

		7		2		1		20		14		280

		7		2		2		13		21		273

		7		2		3						0

		7		2		4		27		25		675

		7		2		5		16		16		256

		7		2		6		16		20		320

		7		2		7		14		10		140

		7		2		8		15		15		225

		7		3		1						0

		7		3		2		20		16		320

		7		3		3		19		22		418

		7		3		4		8		10		80

		7		3		5		16		15		240

		7		3		6		11		11		121

		7		3		7		8		6		48

		7		3		8		17		19		323

		7		4		1						0

		7		4		2		11		13		143

		7		4		3		14		11		154

		7		4		4						0

		7		4		5		8		9		72

		7		4		6		18		15		270

		7		4		7		15		14		210

		7		4		8		8		9		72

		8		1		1		20		19		380

		8		1		2		16		15		240

		8		1		3		10		5		50

		8		1		4		24		21		504

		8		1		5		16		16		256

		8		1		6		11		12		132

		8		1		7		16		17		272

		8		1		8						0

		8		2		1						0

		8		2		2		14		12		168

		8		2		3		17		18		306

		8		2		4						0

		8		2		5		11		12		132

		8		2		6		11		12		132

		8		2		7		18		13		234

		8		2		8		17		19		323

		8		3		1		9		8		72

		8		3		2		15		14		210

		8		3		3						0

		8		3		4						0

		8		3		5		16		14		224

		8		3		6		16		15		240

		8		3		7						0

		8		3		8		9		11		99

		8		4		1						0

		8		4		2		22		19		418

		8		4		3						0

		8		4		4						0

		8		4		5		11		11		121

		8		4		6						0

		8		4		7						0

		8		4		8						0

		9		1		1						0

		9		1		2		19		21		399

		9		1		3		15		14		210

		9		1		4						0

		9		1		5		17		18		306

		9		1		6		18		16		288

		9		1		7						0

		9		1		8		7		10		70

		9		2		1		18		19		342

		9		2		2		10		11		110

		9		2		3		15		13		195

		9		2		4		14		17		238

		9		2		5		13		14		182

		9		2		6		21		18		378

		9		2		7

		9		2		8		12		18		216

		9		3		1		16		15		240

		9		3		2		20		22		440

		9		3		3		11		13		143

		9		3		4		9		10		90

		9		3		5		15		16		240

		9		3		6		17		12		204

		9		3		7		17		17		289

		9		3		8		17		16		272

		9		4		1		13		12		156

		9		4		2		14		19		266

		9		4		3		12		10		120

		9		4		4						0

		9		4		5		12		14		168

		9		4		6		14		15		210

		9		4		7						0

		9		4		8						0

		10		1		1		18		18		324

		10		1		2		14		14		196

		10		1		3		16		16		256

		10		1		4						0

		10		1		5		19		18		342

		10		1		6		16		16		256

		10		1		7		14		12		168

		10		1		8						0

		10		2		1		14		15		210

		10		2		2		9		11		99

		10		2		3		21		21		441

		10		2		4		10		11		110

		10		2		5		13		18		234

		10		2		6		19		12		228

		10		2		7						0

		10		2		8						0

		10		3		1		7		10		70

		10		3		2		19		20		380

		10		3		3		10		12		120

		10		3		4						0

		10		3		5		15		20		300

		10		3		6		14		15		210

		10		3		7		18		20		360

		10		3		8						0

		10		4		1						0

		10		4		2		17		19		323

		10		4		3		19		16		304

		10		4		4						0

		10		4		5		15		16		240

		10		4		6						0

		10		4		7		11		13		143

		10		4		8						0





plant diameter 1-13-06

		

				block		trt		plant #		=		//

				1		1		1		22		26

				1		1		2		19		17

				1		1		3		18		20

				1		1		4

				1		1		5

				1		1		6

				1		1		7		17		21

				1		1		8

				1		2		1		21		21

				1		2		2		24		24

				1		2		3

				1		2		4		21		19

				1		2		5

				1		2		6

				1		2		7

				1		2		8		23		25

				1		3		1

				1		3		2		18		20

				1		3		3		19		24

				1		3		4

				1		3		5		19		20

				1		3		6

				1		3		7		13		17

				1		3		8

				1		4		1		15		14

				1		4		2		14		12

				1		4		3

				1		4		4

				1		4		5		19		19

				1		4		6		11		13

				1		4		7

				1		4		8

				2		1		1

				2		1		2

				2		1		3		22		20

				2		1		4		12		11

				2		1		5		36		25

				2		1		6		18		14

				2		1		7

				2		1		8

				2		2		1

				2		2		2

				2		2		3		18		18

				2		2		4		18		12

				2		2		5

				2		2		6

				2		2		7		25		27

				2		2		8		26		23

				2		3		1

				2		3		2

				2		3		3		18		17

				2		3		4

				2		3		5		21		19

				2		3		6		17		21

				2		3		7		15		16

				2		3		8

				2		4		1

				2		4		2

				2		4		3

				2		4		4

				2		4		5

				2		4		6

				2		4		7

				2		4		8

				3		1		1

				3		1		2		14		10

				3		1		3		17		15

				3		1		4

				3		1		5

				3		1		6		26		28

				3		1		7		17		13

				3		1		8

				3		2		1

				3		2		2		21		24

				3		2		3		21		21

				3		2		4

				3		2		5

				3		2		6

				3		2		7		24		21

				3		2		8		22		22

				3		3		1

				3		3		2		19		22

				3		3		3		16		13

				3		3		4

				3		3		5

				3		3		6		23		16

				3		3		7		13		13

				3		3		8

				3		4		1

				3		4		2		16		16

				3		4		3		10		9

				3		4		4

				3		4		5		20		23

				3		4		6

				3		4		7

				3		4		8		17		18

				4		1		1		14		15

				4		1		2		16		15

				4		1		3

				4		1		4		15		18

				4		1		5

				4		1		6

				4		1		7

				4		1		8		11		14

				4		2		1

				4		2		2

				4		2		3

				4		2		4

				4		2		5		13		13

				4		2		6		22		26

				4		2		7		22		21

				4		2		8		24		22

				4		3		1		14		11

				4		3		2		20		21

				4		3		3

				4		3		4

				4		3		5		14		15

				4		3		6

				4		3		7

				4		3		8		23		20

				4		4		1

				4		4		2

				4		4		3

				4		4		4

				4		4		5

				4		4		6

				4		4		7

				4		4		8

				5		1		1

				5		1		2

				5		1		3		19		16

				5		1		4

				5		1		5		23		28

				5		1		6		23		29

				5		1		7		17		17

				5		1		8

				5		2		1		18		20

				5		2		2		19		21

				5		2		3

				5		2		4		22		24

				5		2		5

				5		2		6

				5		2		7

				5		2		8		24		25

				5		3		1		14		13

				5		3		2		21		22

				5		3		3		18		16

				5		3		4

				5		3		5

				5		3		6

				5		3		7		13		12

				5		3		8

				5		4		1

				5		4		2		22		16

				5		4		3

				5		4		4

				5		4		5

				5		4		6		16		14

				5		4		7		11		11

				5		4		8		11		10

				6		1		1		15		14

				6		1		2		21		17

				6		1		3		25		22

				6		1		4		25		26

				6		1		5

				6		1		6

				6		1		7

				6		1		8

				6		2		1

				6		2		2

				6		2		3		25		24

				6		2		4		28		24

				6		2		5		22		20

				6		2		6		21		24

				6		2		7

				6		2		8

				6		3		1		9		12

				6		3		2		19		20

				6		3		3

				6		3		4

				6		3		5

				6		3		6		15		16

				6		3		7		17		17

				6		3		8

				6		4		1

				6		4		2		12		12

				6		4		3		13		17

				6		4		4		13		12

				6		4		5

				6		4		6

				6		4		7

				6		4		8		10		8

				7		1		1

				7		1		2

				7		1		3		20		25

				7		1		4		26		25

				7		1		5		24		26

				7		1		6		17		13

				7		1		7

				7		1		8

				7		2		1		21		27

				7		2		2

				7		2		3

				7		2		4		27		30

				7		2		5		18		18

				7		2		6

				7		2		7

				7		2		8		16		18

				7		3		1

				7		3		2

				7		3		3		22		26

				7		3		4		12		10

				7		3		5

				7		3		6		14		15

				7		3		7		8		12

				7		3		8

				7		4		1

				7		4		2		18		15

				7		4		3		18		15

				7		4		4

				7		4		5

				7		4		6

				7		4		7		17		15

				7		4		8		10		8

				8		1		1		23		22

				8		1		2

				8		1		3

				8		1		4		28		29

				8		1		5

				8		1		6		18		18

				8		1		7		18		17

				8		1		8

				8		2		1

				8		2		2		16		15

				8		2		3		20		23

				8		2		4

				8		2		5		19		16

				8		2		6		18		17

				8		2		7

				8		2		8

				8		3		1		9		9

				8		3		2		22		20

				8		3		3

				8		3		4

				8		3		5		23		23

				8		3		6		21		20

				8		3		7

				8		3		8

				8		4		1

				8		4		2

				8		4		3

				8		4		4

				8		4		5

				8		4		6

				8		4		7

				8		4		8

				9		1		1

				9		1		2		21		23

				9		1		3

				9		1		4

				9		1		5		19		12

				9		1		6		23		23

				9		1		7

				9		1		8		16		13

				9		2		1		22		23

				9		2		2		13		14

				9		2		3		18		14

				9		2		4		19		20

				9		2		5

				9		2		6

				9		2		7

				9		2		8

				9		3		1		22		22

				9		3		2

				9		3		3

				9		3		4		13		13

				9		3		5

				9		3		6		23		21

				9		3		7		22		20

				9		3		8

				9		4		1		19		16

				9		4		2		16		22

				9		4		3

				9		4		4

				9		4		5		23		20

				9		4		6		22		20

				9		4		7

				9		4		8

				10		1		1

				10		1		2

				10		1		3		18		21

				10		1		4

				10		1		5		23		22

				10		1		6		20		20

				10		1		7		15		11

				10		1		8

				10		2		1		21		17

				10		2		2		17		17

				10		2		3		24		24

				10		2		4		14		14

				10		2		5

				10		2		6

				10		2		7

				10		2		8

				10		3		1		9		7

				10		3		2		27		23

				10		3		3		13		12

				10		3		4

				10		3		5

				10		3		6

				10		3		7		24		21

				10		3		8

				10		4		1

				10		4		2

				10		4		3

				10		4		4

				10		4		5

				10		4		6

				10		4		7

				10		4		8





plant diameter 11.14.05

		11/14/05						cm		cm

								bed length		bed width		area , cm²		average area by treatment

		block		trt		plant #		=		//

		1		1		1		15		18		270

		1		1		2		15		17		255

		1		1		3		20		14		280

		1		1		4		15		13		195

		1		1		5		12		17		204

		1		1		6		9		8		72

		1		1		7		9		7		63

		1		1		8		13		7		91		178.75

		1		2		1		17		16		272

		1		2		2		10		7		70

		1		2		3		12		12		144

		1		2		4		15		13		195

		1		2		5		18		12		216

		1		2		6		12		10		120

		1		2		7		13		14		182

		1		2		8		11		11		121		165

		1		3		1		8		9		72

		1		3		2		5		5		25

		1		3		3		16		13		208

		1		3		4		10		10		100

		1		3		5		16		15		240

		1		3		6		0		0		0

		1		3		7		0		0		0

		1		3		8		12		11		132		97.125

		1		4		1		7		11		77

		1		4		2		10		11		110

		1		4		3		7		8		56

		1		4		4		0		0		0

		1		4		5		12		15		180

		1		4		6		7		5		35

		1		4		7		8		8		64

		1		4		8		13		15		195		89.625

		2		1		1		12		14		168

		2		1		2		12		10		120

		2		1		3		17		18		306

		2		1		4		20		15		300

		2		1		5		15		17		255

		2		1		6		12		12		144

		2		1		7		0		0		0

		2		1		8		0		0		0		161.625

		2		2		1		18		22		396

		2		2		2		13		11		143

		2		2		3		17		16		272

		2		2		4		7		7		49

		2		2		5		11		16		176

		2		2		6		19		15		285

		2		2		7		16		14		224

		2		2		8		17		17		289		229.25

		2		3		1		15		14		210

		2		3		2		9		11		99

		2		3		3		11		12		132

		2		3		4		9		12		108

		2		3		5		12		12		144

		2		3		6		10		9		90

		2		3		7		21		17		357

		2		3		8		14		13		182		165.25

		2		4		1		11		16		176

		2		4		2		0		0		0

		2		4		3		0		0		0

		2		4		4		0		0		0

		2		4		5		13		13		169

		2		4		6		10		11		110

		2		4		7		0		0		0

		2		4		8		11		8		88		67.875

		3		1		1		14		14		196

		3		1		2		10		9		90

		3		1		3		7		6		42

		3		1		4		7		9		63

		3		1		5		12		11		132

		3		1		6		16		15		240

		3		1		7		12		15		180

		3		1		8		8		9		72		126.875

		3		2		1		14		13		182

		3		2		2		9		8		72

		3		2		3		14		12		168

		3		2		4		7		9		63

		3		2		5		0		0		0

		3		2		6		0		0		0

		3		2		7		14		15		210

		3		2		8		16		15		240		116.875

		3		3		1		13		11		143

		3		3		2		10		11		110

		3		3		3		7		11		77

		3		3		4		0		0		0

		3		3		5		12		14		168

		3		3		6		12		10		120

		3		3		7		10		9		90

		3		3		8		11		9		99		100.875

		3		4		1		0		0		0

		3		4		2		12		11		132

		3		4		3		6		7		42

		3		4		4		8		6		48

		3		4		5		9		14		126

		3		4		6		0		0		0

		3		4		7		11		11		121

		3		4		8		6		5		30		62.375

		4		1		1		11		12		132

		4		1		2		10		9		90

		4		1		3		7		8		56

		4		1		4		0		0		0

		4		1		5		18		18		324

		4		1		6		14		17		238

		4		1		7		7		8		56

		4		1		8		0		0		0		112

		4		2		1		15		15		225

		4		2		2		21		17		357

		4		2		3		12		14		168

		4		2		4		0		0		0

		4		2		5		5		6		30

		4		2		6		11		11		121

		4		2		7		14		14		196

		4		2		8		13		12		156		156.625

		4		3		1		9		7		63

		4		3		2		13		11		143

		4		3		3		12		10		120

		4		3		4		0		0		0

		4		3		5		6		7		42

		4		3		6		9		8		72

		4		3		7		16		11		176

		4		3		8		0		0		0		77

		4		4		1		8		7		56

		4		4		2		3		5		15

		4		4		3		0		0		0

		4		4		4		0		0		0

		4		4		5		15		12		180

		4		4		6		9		9		81

		4		4		7		0		0		0

		4		4		8		0		0		0		41.5

		5		1		1		18		20		360

		5		1		2		14		12		168

		5		1		3		10		9		90

		5		1		4		0		0		0

		5		1		5		19		18		342

		5		1		6		16		15		240

		5		1		7		13		14		182

		5		1		8		10		12		120		187.75

		5		2		1		12		10		120

		5		2		2		10		11		110

		5		2		3		16		17		272

		5		2		4		14		12		168

		5		2		5		8		7		56

		5		2		6		7		5		35

		5		2		7		18		17		306

		5		2		8		13		12		156		152.875

		5		3		1		7		9		63

		5		3		2		17		16		272

		5		3		3		15		13		195

		5		3		4		0		0		0

		5		3		5		11		12		132

		5		3		6		12		15		180

		5		3		7		4		6		24

		5		3		8		11		12		132		124.75

		5		4		1		4		5		20

		5		4		2		10		9		90

		5		4		3		0		0		0

		5		4		4		12		10		120

		5		4		5		3		6		18

		5		4		6		10		9		90

		5		4		7		5		10		50

		5		4		8		10		6		60		56

		6		1		1		5		7		35

		6		1		2		11		12		132

		6		1		3		16		17		272

		6		1		4		19		17		323

		6		1		5		7		9		63

		6		1		6		11		15		165

		6		1		7		14		15		210

		6		1		8		18		18		324		190.5

		6		2		1		0		0		0

		6		2		2		14		15		210

		6		2		3		20		19		380

		6		2		4		19		18		342

		6		2		5		15		15		225

		6		2		6		16		22		352

		6		2		7		0		0		0

		6		2		8		14		13		182		211.375

		6		3		1		11		16		176

		6		3		2		16		14		224

		6		3		3		0		0		0

		6		3		4		10		8		80

		6		3		5		16		14		224

		6		3		6		9		9		81

		6		3		7		9		14		126

		6		3		8		13		15		195		138.25

		6		4		1		0		0		0

		6		4		2		5		9		45

		6		4		3		8		8		64

		6		4		4		6		9		54

		6		4		5		7		8		56

		6		4		6		10		12		120

		6		4		7		8		12		96

		6		4		8		5		5		25		57.5

		7		1		1		0		0		0

		7		1		2		12		11		132

		7		1		3		16		14		224

		7		1		4		13		14		182

		7		1		5		14		17		238

		7		1		6		9		9		81

		7		1		7		12		12		144

		7		1		8		15		12		180		147.625

		7		2		1		15		13		195

		7		2		2		17		15		255

		7		2		3		0		0		0

		7		2		4		21		24		504

		7		2		5		9		13		117

		7		2		6		14		13		182

		7		2		7		13		12		156

		7		2		8		11		7		77		185.75

		7		3		1		0		0		0

		7		3		2		15		15		225

		7		3		3		13		17		221

		7		3		4		9		6		54

		7		3		5		9		14		126

		7		3		6		9		8		72

		7		3		7		12		12		144

		7		3		8		5		6		30		109

		7		4		1		0		0		0

		7		4		2		8		12		96

		7		4		3		8		7		56

		7		4		4		0		0		0

		7		4		5		5		7		35

		7		4		6		16		10		160

		7		4		7		4		7		28

		7		4		8		10		10		100		59.375

		8		1		1		15		14		210

		8		1		2		17		13		221

		8		1		3		6		6		36

		8		1		4		22		19		418

		8		1		5		14		13		182

		8		1		6		9		10		90

		8		1		7		0		0		0

		8		1		8		14		11		154		163.875

		8		2		1		0		0		0

		8		2		2		12		10		120

		8		2		3		15		11		165

		8		2		4		0		0		0

		8		2		5		9		7		63

		8		2		6		6		6		36

		8		2		7		12		12		144

		8		2		8		11		11		121		81.125

		8		3		1		6		5		30

		8		3		2		14		12		168

		8		3		3		0		0		0

		8		3		4		0		0		0

		8		3		5		14		11		154

		8		3		6		14		12		168

		8		3		7		5		8		40

		8		3		8		0		0		0		70

		8		4		1		16		12		192

		8		4		2		0		0		0

		8		4		3		0		0		0

		8		4		4		9		6		54

		8		4		5		0		0		0

		8		4		6		0		0		0

		8		4		7		0		0		0

		8		4		8		0		0		0		30.75

		9		1		1		0		0		0

		9		1		2		18		17		306

		9		1		3		12		10		120

		9		1		4		0		0		0

		9		1		5		9		13		117

		9		1		6		13		12		156

		9		1		7		7		6		42

		9		1		8		0		0		0		92.625

		9		2		1		14		14		196

		9		2		2		9		11		99

		9		2		3		10		8		80

		9		2		4		11		11		121

		9		2		5		8		9		72

		9		2		6		14		15		210

		9		2		7		8		12		96

		9		2		8		0		0		0		109.25

		9		3		1		12		10		120

		9		3		2		16		16		256

		9		3		3		6		7		42

		9		3		4		7		10		70

		9		3		5		8		8		64

		9		3		6		13		12		156

		9		3		7		9		11		99

		9		3		8		12		11		132		117.375

		9		4		1		10		8		80

		9		4		2		10		13		130

		9		4		3		7		8		56

		9		4		4		0		0		0

		9		4		5		6		9		54

		9		4		6		8		7		56

		9		4		7		0		0		0

		9		4		8		0		0		0		47

		10		1		1		12		13		156

		10		1		2		12		12		144

		10		1		3		13		12		156

		10		1		4		0		0		0

		10		1		5		15		11		165

		10		1		6		10		10		100

		10		1		7		0		0		0

		10		1		8		9		10		90		101.375

		10		2		1		9		9		81

		10		2		2		8		8		64

		10		2		3		15		19		285

		10		2		4		9		12		108

		10		2		5		12		13		156

		10		2		6		8		12		96

		10		2		7		0		0		0

		10		2		8		0		0		0		98.75

		10		3		1		8		7		56

		10		3		2		12		15		180

		10		3		3		9		9		81

		10		3		4		5		6		30

		10		3		5		13		11		143

		10		3		6		12		9		108

		10		3		7		0		0		0

		10		3		8		14		13		182		97.5

		10		4		1		0		0		0

		10		4		2		15		14		210

		10		4		3		13		14		182

		10		4		4		0		0		0

		10		4		5		8		10		80

		10		4		6		0		0		0

		10		4		7		0		0		0

		10		4		8		5		8		40		64







Marketable fruit yield, Jan.-June, 
2007
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Lesions on fruit?
Drip/clean = NONE
Sprinkler/clean = NONE
Drip + C. acutatum = NONE
Sprinkler + C. acutatum  = 0.01lbs on 23 Jan.



Things learned along the way
• Plants infected with C. acutatum in the nursery are 

generally asymptomatic

• ‘Clean’ drip and sprinkler in nursery produced similar 
number of daughters

• Movement of C. acutatum in both the sprinkler- and drip-
irrigated plots: rainfall, physical movement.

• Bioassay for C. acutatum may underestimate the 
incidence of infected plants, but only by 10%. (tested 
with DNA sequencing and RT-PCR)



MORTALITY and PLANT SIZE: 2008

Replants
   %

Plant size,cm²
(live plants)

‘Clean’       
drip

0 C 170 A

‘Clean’   
sprinkler

0 C 172 A

‘Infected’ 
drip

6 B 117 B

‘Infected’ 
sprinkler

24 A 65 C



2008-2009, Oxnard CA
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Using drip instead of sprinkler in 
the nursery

• In ‘clean’ system: produces equivalent 
amount of daughters with similar 
productivity

• In ‘infected’ system: reduces plant 
mortality and yield losses

• In general: saves water, fertilizer, 
?pesticides, but requires investments in 
installation and management



Daughters infected with C. 
acutatum, %

Either crowns 
or roots

Both crowns 
and roots

‘Clean’ - Drip 0 B 0 C

‘Clean’- 
Sprinkler

2 B 0 C

Infested - Drip 78 A 29 B

Infested- 
Sprinkler

82 A 51 A



Even though daughters from infected mothers 
tested positive for C. acutatum in both nursery 
systems, 

   in production field daughters grown with drip 
CONSISTENTLY outperformed those grown with 
sprinkler.

Does inoculum density make a difference?

Does drip in nurseries limit the spread of angular 
leaf spot and other pathogens?

Questions
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