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Urgent Need for
Dust Mitigation Solutions That Are:

» Based on improving soil health first

» Long lasting

» Self-perpetuating using natural processes
» Sustainable and environmentally friendly
» Economical and scalable



SOIL| | HEALTH

The continued capacity of a soil to function
as a vital, living ecosystem that sustains

plants, animals, and humans.




Symptom #1: Barren lands lack soil cover
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Symptom #2: Barren lands lack soil structure
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Symptom #3: Barren Iands lack soil microbes
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Research Objectives

1. What is the potential for recycled green waste to
improve soil stability in the Sonoran Desert?

2. What is the potential for microbial inoculants to
improve soil stability in the Sonoran Desert?



Recycled Green Waste Products

How can we best link carbon-rich
cities with carbon-poor desert soils?




Case Study #1:
Abandoned cropland
North Altar Watershed Area (NAWA






Presenter
Presentation Notes
Resolution: (1) Longer-term effects unknown and need to be studied; (2) Organic amendments alone are not enough; (3) Focus on biological soil crusts and plants instead


Case Study #2:
Degraded grazing land
Altar Valley, Santa Margarita Ranch



12% increase in soil stability
after 3 months







Case Study #3:

Monocultures of native perennial grasses
NRCS Plant Materials Center, Tucson, AZ
USD United States

——=_ Department of
_ Agriculture

Natural Resources Conservation Service
Plant Matenals Program




Not all plants are soil stabilizers
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| Role of fibrous root architecture?
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Research Objectives

What is the potential for recycled green waste and
plants to improve soil stability in the Sonoran Desert?

What is the potential for microbial inoculants to
improve soil stability in the Sonoran Desert?
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It is possible to “farm” biocrusts
and then transplant established

mats or crumbles




Cyanobacteria (aka “Algae”) as Soil Stabilizers
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Fig. 12.7 SEM images.
Microstructure and soil
aggregate stability of
Guquka soil aggregates
inoculated by Nestoc 9v;
(a) surface of
non-inoculated sample; (b)
surface of an inoculated
sample. Scale bar, 5 pm
(Source: Malam Issa

et al. 2007)

Concentrated
Effective Microorganisms’

D’Acqui (2016) Bioformulations for Sustainable Agriculture
L



It is possible to
cultivate cyano- |
bacteria much %
faster and in

than natural
biocrusts

Control

Fig. 12.11 Field experiment carried out on Amaranthus spp.: (a) cropped without inoculation, (b) cropped plus
inoculation 3 g~ cyanobacteria (¢) cropped plus inoculation 6 g m ™2 cyanobacteria (Photo S. Maliondo)

D’Acqui (2016) Bioformulations for Sustainable Agriculture

Rossi et al (2017) Earth Science Reviews



Soil “Bio-Stabilization” Experiment

University of Arizona
Campus Agricultural Center
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| Cyanobacteria = Soil

Mulch = Soil protector |
and slow-release carbon stabilizer and fertilizer
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