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Biosolarization



Biosolarization uses soil amendments to induce microbial activity.
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Pomaces from tomato and wine processing
are the most abundant solid waste streams
in California fruit processing.



5% tomato pomace

+

93% soil 2% compost

5% red wine grape
pomace



Screening pomaces using simulated
biosolarization in soil bioreactors

Aerobic conditions, 55 °C
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Tomato pomace amendment yields high microbial

activity under biosolarization conditions
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Tomato pomace amendment results in biological
heating and acidification during biosolarization
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Field trial



Amended soil compared to non-amended soil
under solar heated and non-heated conditions
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Biosolarization leads to rapid and complete
iInactivation of Black Mustard seeds
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Biosolarization leads to rapid and complete
inactivation of Black Nightshade seeds
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Fungal pathogen control

Gibberella — causes a variety of rot, wilt, and scab diseases



Biosolarization leads to a significant reduction in
Giberella relative abundance in the soill

Giberella (causes rot and wilt in several crops)






Biosolarization Life Cycle Assessment
Goals and Scope

 (alculate baseline environmental impact data for utilizing
tomato pomace in biosolarization compared to its
current use as animal feed.

 Provide information for strategic decision making
regarding pomace valorization and soil disinfestation.



Scenario 3: Biosolarization (solar heating and
fermentation) using pomace for disinfestation, alternative

Scenario 1 (business as usual): Fumigation for Scenario 2: Solarization (solar heating) for
disinfestation, pomace sold as cattle feed. disinfestation, pomace sold as cattle feed. cattle feed.



Biosolarization Life Cycle Assessment
Goals and Scope

Scenario 1 (business as usual): Fumigation for
disinfestation, pomace sold as cattle feed.

Scenario 2: Solarization (solar heating) for
disinfestation, pomace sold as cattle feed



Scenario 2: Solarization (solar heating) for
disinfestation, pomace sold as cattle feed.
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Scenario 3: Biosolarization (solar heating and
fermentation) using pomace for disinfestation, alternative
cattle feed.

Scenario 1 (business as usual): Fumigation for Scenario 2: Solarization (solar heating) for
disinfestation, pomace sold as cattle feed. disinfestation, pomace sold as cattle feed.



LCA scope

Soil disinfestation location:

Fresno County

« Eggplant growers use
fumigation

« Weather and fallow
period compatible with
biosolarization

Animal feed location:

Tulare County ———

« Contains high concentration
of dairy farms

Map data ©2017 Google, INEGI












Biosolarization Life Cycle Assessment
Life Cycle Inventory

GaBi 6 used to obtain LCl information for diesel truck hauling
of pomace to target counties.



Biosolarization Life Cycle Assessment
Life Cycle Inventory

GaBi 6 and Ecoinvent used to obtain LCl information for materials and farm operations.



Biosolarization Life Cycle Assessment
Impact Assessment — Global warming potential and Primary Energy Demand

Solarization and biosolarization
have decreased global warming
potential (GWP) and primary
energy demand (PED) compared to
the fumigation baseline scenario.

Solarization yields decreased GWP
and PED relative to biosolarization
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Biosolarization Life Cycle Assessment
Impact Assessment — Contributions to global warming potential
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Biosolarization Life Cycle Assessment
Impact Assessment — Contributions to primary energy demand

Feed
Pomace transport
transport Plastic production Irrigation | & Fumigant production
Biosolarization, m Herbicide production
alternative feed m Transport of pomace
@ Spreading of pomace
Fee d OPloughing
Plastic production Irrigation transport ORoller
Solarization, OList and shape
pomace for feed B Plastic production
OLaying of plastic
Fumigant Feed @ [rrigation
production Plastic production  transport =~ PFasteremoval

. . B Plastic to landfill
Fumigation,

pomace for feed N Transport of tomato feed

Transport of alterative feed



Biosolarization Life Cycle Assessment
Impact Assessment — Global warming potential sensitivity analysis

Variables adjusted +/- 10% of original value
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Biosolarization Life Cycle Assessment
Impact Assessment — Global warming potential sensitivity analysis
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Biosolarization Life Cycle Assessment
Interpretation

« Advancements in tarp materials or production and
recycling methods could reduce the GWP and PED of all
scenarios examined.

 Solarization and biosolarization yield reduced
environmental impact compared to fumigation by
negating the impacts of fumigant production and
transportation.



Biosolarization Life Cycle Assessment
Interpretation

 Solarization has lower GWP and PED than biosolarization
due to fewer farm operations

« Current model does not consider differences in pest
inactivation efficacy between solarization and
biosolarization. Biosolarization is generally more
effective.



Biosolarization Life Cycle Assessment
Interpretation

 All scenarios show a need to optimize sourcing of
pomace to minimize transportation distance.



Biosolarization Life Cycle Assessment
Interpretation

Future studies should consider additional impacts:
« Water consumption and water sourcing
* Eco-toxicity

* Human toxicity and exposure risk
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