Progress in Anaerobic Soil Disinfestation
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Fermentation ~key process in ASD~

« An anaerobic (lack of oxygen)

« bacteria, yeast or other
microorganisms convert
organic foods nto simpler
compounds

Propionibacterium Lactobacillus
Stre

!

ASD process
acetic acid

» butyric acid

« propionic acid

» lactic acid

» some other volatiles

« using native microorganisims in
soil




Anaerobic Soil Disinfestation (ASD)
in California strawberries
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Summer cover crop ASD trial
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Summer cover crop ASD trial
MBA, Watsonville

(June 8, 2017)
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Dry biomass Tons/acre
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Mustard
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Cover Crop-Based Summer Flat ASD Treatment (July- Aug 2017)

4. Applying clear TIF 5. Drip irigation 6 _Summer flat ASD w/ clear TIF
and drip tapes (1.5 ac-inches) (July 19 — August 28, 2017)



Soil Eh (mV)
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Strong anaerobic condition at
all CC + RB treatiments

> 300 hours of cumulative soil
temperature 86 'F at4.5”
depth

Pusarium inocula retrieved at

4 5, and 6 weeks of ASD
treatment from each plot




F. oxysporum in Soil
(Post-4 week summer flat ASD)

F. oxysporum DNA pg/g soil
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F. oxysporum in Soil

(Post-5 week summer flat ASD)
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F. oxysporum in Soil

(Post-6 week summer flat ASD)
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sampling date .Y

Average of Acetic acid mg/kg dry soil  Average of Lacrtic acid mg/kg dry soil  Average of Propionic acid mg/kg dry soil  Average of Butyric acid mg/kg dry soil

300 7 Organic Acids in Soil (Week 4: 8/14/17)

- Values
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ITS T-RFLP Fungal Community Analysis
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Cover Cr()p ASD Demo Trial 1 (1 acre, Watsonville, CA)

ASD-Std: ASD-CC: Sudan
Rice bran 13 tons/ac | | grass 1.4 tons-d.w./ac
+ rice bran 6 tons/ac




Soil Eh (mV)

Cover CI’Op ASD Demo Trial (1 acre, Watsonville, CA)
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Use of freshly mowed cover crop with reduced rate of rice bran created a stronger
anaerobic condition than the standard ASD




over Cr()p ASD Demo Trial 2 (1 acre, Watsonville, CA)
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N Mineralization from Rice Bran
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N Mineralization from Rice Bran

» Preliminary data

Rice bran N mineralization rate

o 20% mineralizaticn 'in ‘ Aer.obi.c: field capacity at 77 "F/64.°F(day/ni‘ght) .
Anaerobic: saturated soil + inert gas for 3 weeks then field capacity aerobic at 77 °F/64 °F
1 2 Weeks ‘ (day/night). n=4. Mean * SEM.
» Remainder may be
decompose slowly A i
+ Repeated ASD can % )
increase soil N g
fertility 5
 For summer planting
strawberries in Santa : . | -
Maria; . B
» | ower rate
« Use of cover crop h 2 1

Incubation period (weeks)
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