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2011-12 season
New locations with Fusarium and Macrophomina 
related die- back in Ventura county (total 14 
confirmed locations in Ventura County)



Macrophomina and Fusarium
in soil

Fumigants
• Provide protection for most of the season 
• Higher rates tend to be more efficacious

Varieties
• Some tolerant to Fusarium, not to 

Macrophomina (Benicia ~ Camarosa = 
susceptible)



Studies of pathogen hosts, fumigant and 
variety performance in infested fields

http://ceventura.ucdavis.edu/Com_Ag/

Vegetable and strawberry crop production

Strawberry

Recent Meetings



Fruit Yield, Ventura, 12/23/09-05/26/10 
Camarosa, M. phaseolina isolated
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				Yield- Terri's fumigation trial

						market yld																						unmarket yld																				combined yld

				MB/Pic		43.4		a																		MB/Pic		16.6		a																MB/Pic		60.1		a

				Midas		41.6		a																		Midas		16.1		a																Midas		57.7		a

				Pic high		41.2		a																		Pic high		15.7		ab																Pic high		56.9		a

				Pic low		40.8		a																		Pic low		17.6		a																Pic low		58.4		a

				Pic low + Fung		40.9		a																		Pic low + Fung		18.7		a																Pic low + Fung		59.4		a

				Pic-60		39.2		a																		Pic-60		16.7		a																Pic-60		55.9		a

				Control		29.5		b																		Control		11.9		b																Control		41.4		b

				Plant mortality- Terri's fumigation trial

						10/9/09		2/24/10		4/14/10		5/10/10		5/25/10

				Pic low		272		266		259		253		245		ab

				Pic-60		271		265		257		255		246		ab

				MB/Pic		270		265		257		257		253		ab

				Pic low + Fung		271		263		257		257		251		ab

				Control		271		264		258		255		243		ab

				Pic high		272		267		259		252		236		b

				Midas		272		265		259		258		255		a

						n/s		n/s		n/s		n/s		at p=0.045

				Plant dry above ground biomas, live plants, 7 June 2010 - Terri's fumigation trial

								at P=0.05

				MB/Pic		56.7		b

				Midas		63.7		ab

				Pic high		69.1		a

				Pic low		54.7		bc

				Pic-60		57.4		b

				Control		47		c

				Plant mortality- Terri's variety trial

						21-Oct				5-Mar				14-Apr				10-May				25-May				3-Jun

				Camarosa		98		a		95		ab		95		ab		89		b		80		b		76		c

				Ventana		98		a		96		a		96		ab		95		a		93		a		85		b

				Monterey		99		a		97		a		97		a		95		a		95		a		93		a

				San Andreas		98		a		95		ab		95		ab		90		ab		81		b		68		d

				Palomar		97		a		93		b		93		b		92		ab		91		a		88		ab

				Albion		97		a		88		c		88		c		77		c		64		c		50		e

						P=0.54				P=0.0001				P=0.0001				P=0.0002				P<0.0001				P<0.0001

				Mortality with regrads to plant placement for Ventana fumigated with Pic 60 and non-fumigated Camarosa

								Pic 60				Untreated

						Left		39		a		46		a

						Left Center		26		a		45		a

						Right		5		b		26		a

						Right Center		27		a		40		a

						side vs center rows		P=0.02				P=0.59

				Mortality at Hasegawa's fumigated vareity trial

				mortality over time

						28-May-10				10-Jun-10				17-Jun

				Camarosa		5.5		a		8.2		a		9.8		a

				San Andreas		0.25		b		0.25		c		0.25		c

				Palomar		0.5		b		1		bc		1		c

				Albion		1.75		b		3		b		3		b

				Ventana		1.5		b		3		b		3.25		b

				Monterey		1.75		b		3.25		b		4.5		b

								p=0.0011				p=0.0004				p<0.0001

				mortality over time

						11/6/09		28-May-10		10-Jun-10		17-Jun

				Camarosa		76		70.5		67.8		66.2

				San Andreas		76		75.75		75.75		75.75

				Palomar		76		75.5		75		75

				Albion		76		74.25		73		73

				Ventana		76		74.5		73		72.75

				Monterey		76		74.25		72.75		71.5
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Marketable yield, Ventura, CA
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Drip fumigation : 
 dieback on bed sides 
- Less fumigant 

distributed?
- Dryer/greater stress?



Effect of  location in bed on fumigant efficacy
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Macrophomina (CFU/5 g soil) after
 300 lbs of Chloropicrin flat fumigation

• Non-fumigated: 75% samples 
• Fumigated: 33% samples
• Soil clods: 0%



Flat fumigated with 350lbs MB:PIC 50:50 
Macrophomina phaseolina isolated in 2011 and 2012



Survival of Macrophomina 
after fumigation in Israel

Treatments Crowns (%) at 30 cm

Control    60 a  
___________________________________________________________

___________________________________________________________

       
MB 45lb/a       10 b 

MS 40 lb/a        5 b 

Chloropicrin 180  lb/a   45 ab 

Chloropicrin  360 lb/a   30 ab 

MS 70 lb/a        5 b 

Freeman, et al.
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Infested crowns: stored in soil and then 
 buried in beds prior to fumigation

Drip lines
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Macrophomina  survival in infested crowns
after 200 lbs/a InLine 

Drip lines

96 % of crowns had Macrophomina 
sclerotia in crown  tissue



0 ?

0 ?

6 in

12 in

Can 4 lines placed near plant rows improve 
efficacy?

Drip lines
0 ?

0 ?

0 ?

0 ?

0 ?

0 ?



INFESTED CROWNS REMOVED AT 
THE END OF THE SEASON
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At what depth do roots become 
   infected?

In an infested buffer zone we replaced soil 
with fumigated soil :
  0-6”, 0-12” 0-16”



Planted in replaced fumigated soil 0-16”

April 16, 2013



Planted in replaced fumigated soil 0-6”

April 16, 2013



Replacement of soil in infested buffer zone with 
fumigated soil to 3 depths. May  5, 2013 
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Survival of Macrophomina under 
different soil temperature regimes

Freeman, et al.

30 to 42 weeks



Hosts of M. phaseolina
~ 500 plant species 

Brassica spp. (Cabbage), 
Capsicum annum (pepper), 
Citrus spp. 
Lycopersicon (tomato)
Cucumis spp. (cucumber)
Fragaria sp., (strawberry)
Many field crops
Most legumes
Weeds (malva, fleabane, etc.)

Hosts of F.oxysporum
f. sp. fragariae 

 

Fragaria sp., (strawberry)



What about our coastal vegetable
 crops hosting M. phaseolina?

M. p.  so far only seen on peppers but 

NOT on : brassicas, lettuce, spinach, 
celery, cilantro, endive/escarole, 
radicchio from Ventura, Santa Barbara, 
San Louis Obispo, Monterey, or Santa 
Cruz counties. 
 (Koike and Gordon, in-progress results)



What is the level of Fusarium in 
soil here after 3 yrs of raspberries? 
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