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Food
• The most basic way any
species connects into the
web of life
• Climate → Soil → Food → Us
• Us → Food → Soil → Climate
• The whole web of life is
important
• As are water, economy,
democracy, social
Credit: Elaine Ingham

Food System
• = Agriculture + manufacturing,
transport, supply chains, retail,
consumption, through waste disposal
• Food system is the #1 cause of
•
•
•
•

Climate change
Soil depletion
Water depletion
Biodiversity loss

• Poor diet = the #1 cause of human
deaths globally
• Bugs can help upgrade our food system
to solve these problems and more
https://www.amazon.com/s?k=the+pegan+diet&i=stripbooks&ref=nb_sb_noss_2
http://www.healthdata.org/news-release/new-study-finds-poor-diet-kills-more-people-globally-tobacco-and-high-blood-pressure

Bugs

Bacteria

• Bacteria, fungi, protozoa, nematodes,
arthropods, viruses, archaea, algae
• We discovered them in the 1600s (microscope)
• Bugs get around
•
•
•
•

Some are found in soil, plants, and humans
10 miles belowground
In Earth’s stratosphere
Genes jumped from bugs to humans and are part of
our genetic material
• Likely evolved from bugs that once lived free:

Fungi
Protozoa

Nematode

• Chloroplasts in plant cells
• Mitochondria in human cells

• Humans evolved from bugs
https://www.nrcs.usda.gov/wps/portal/nrcs/detailfull/soils/health/biology/?cid=nrcs142p2_053868
https://www.nasa.gov/mission_pages/sunearth/science/atmosphere-layers2.html
https://www.sciencemag.org/news/2015/03/humans-may-harbor-more-100-genes-other-organisms
https://www.nature.com/scitable/content/the-origin-of-mitochondria-and-chloroplasts-14747702/

Arthropod
Credits: USDA

Human Microbiome

“Microbes are
the backbone of
every organism
and ecosystem
on this living
planet.”
- David Johnson,
NMSU

• Microbial cells outnumber human cells
~10 to 1
• Viruses (are not cells) outnumber human cells ~100 to 1
• Microbial genes outnumber human genes
~1,000 to 1
• 3 pounds of our body mass
• >1,000 species of bugs in our guts
• We inherit from our mother and becomes established in first few
years, influenced by:
•
•
•
•

food we eat
air we breathe
direct contact with soil, plants, etc.
antibiotics

https://www.hmpdacc.org/overview/
https://www.researchgate.net/publication/226007258_The_Human_Virome
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7333005/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7043356/
https://www.embopress.org/doi/full/10.15252/embr.202051069
https://sitn.hms.harvard.edu/flash/2020/how-microbes-grow/
https://advances.sciencemag.org/content/6/42/eaba2578

Human Microbiome Symbiosis with Bugs
• Humans:
• Feed and house bugs

• Bugs:
•
•
•
•
•

Break down “our” food
Control our immune system, brain function, metabolism, weight
Keep pathogens in check
Detoxify carcinogens
Manufacture enzymes, vitamins, neurotransmitters, and more
• 90% of serotonin is in the lining of our stomach and intestines

https://drhyman.com/blog/2018/04/13/how-to-feed-your-gut/
https://www.nytimes.com/2013/05/19/magazine/say-hello-to-the-100-trillion-bacteria-that-make-up-your-microbiome.html
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7730936/
https://www.amazon.com/Brain-Wash-Thinking-Relationships-Happiness/dp/0316453323/ref=sr_1_1?dchild=1&keywords=david+perlmutter&qid=1614800090&sr=8-1

Food Microbiome
• Plants are steeped in bugs
• A spinach leaf has >800 species of bacteria
• Symbiosis: Plants feed and house bugs
• Light + CO2 + H20 = food + O2

• Bugs:

• Make nutrients available to plants from organic matter and rock
particles
• Provide nitrogen to plants
• Detoxify harmful chemicals
• Suppress disease organisms and weeds
• Help plants withstand drought and other stresses
• Make hormones that increase plant growth
• Are food for larger organisms

Credit: USDA

• Farm animals

• Microbiomes are affected by their food
• Manure can provide bugs, organic matter, and nutrients to soil
while reseeding grasslands

https://www.agriculture.com/crops/soil-health/soil-health-means-better-human-health
https://www.sare.org/publications/building-soils-for-better-crops/the-living-soil/soil-microorganisms/
https://www.soilfoodweb.com/how-it-works/#weed-suppression
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7285516/
https://www.amazon.com/Kiss-Ground-Reverse-Climate-Ultimately/dp/1501170260/ref=sr_1_1?dchild=1&keywords=kiss+the+ground&qid=1616083399&s=books&sr=1-1

Credit: Gabe Brown

Fungi – One Way Plants Get Nutrients
• Fungi attach to plant roots
• Connect plants to water,
nutrients
• Complex chemical signaling
and transport among plants
and bugs
• Help take carbon downward
for long-term storage

https://www.youtube.com/watch?v=Xtd2vrXadJ4&list=PLIuPRhYQfjx-XnvkE43GFhmg7QzX-r-kl&index=6

Credit: Sir David Read

Rhizophagy – Second Way
• Appears to occur in all plants
• Plants exude ~1/2 the food they make
from roots – “liquid carbon”
• 100s or 1,000s of sugars, proteins,
vitamins, more
• Bacteria/fungi grow on exudates,
amassing nutrients from outside the plant
• Bugs enter the root tip
• Plants oxidize outer layer of bugs, taking
the nutrients
• Bugs exit via root hairs and regrow
Credit: James White (Rutgers University)
https://sebsnjaesnews.rutgers.edu/2018/09/prof-james-white-researches-how-plants-harness-microbes-to-get-nutrients/
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/root-exudates
https://www.researchgate.net/publication/289290250_Soil_Microbe_Diversity_and_Root_Exudates_as_Important_Aspects_of_Rhizosphere_Ecosystem
https://www.youtube.com/watch?v=UqvtiJ6DKPo

Rhizophagy

The root of Phragmites australis with a cloud of bacteria
around the root tip where bacteria enter root cells.

Bacteria (blue dots) in cabbage root hairs.

Credits: James White (Rutgers University)

Rhizophagy – Significantly Increases Yield

Credit: James White (Rutgers University)

Rhizophagy – Significantly Increases Plant Nutrition

Credits: James White (Rutgers University)

A Third Way Plants Get Nutrients
• Bacteria and fungi grow on exudates, accumulating nutrients
• Predators eat the bacteria and fungi
• Predators release excess nutrients into the soil
• In plant-available forms

https://www.soilregensummit.com/talks/day-2-welcome-w-dr-elaine-ingham/

Soil Microbiome
• Healthy soil contains
• Mineral component (sand, silt, clay, etc.)
• Abundant soil organic matter (living and dead organisms and substances from them)
• SOM is ~half carbon
• Humus is well-decomposed SOM

• Pore spaces for air, water, plant roots, larger critters
• Aerobic
• Infiltrates and retains water well

• Diverse and abundant life, including
• Bugs (~0.5 to 1% of total soil mass)
• Billions of bugs in one teaspoon of soil

http://extension.msstate.edu/content/what-soil-organic-matter
https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb1101660.pdf

Gabe Brown’s Healthy Soil vs. His Neighbor’s Soil (far right)
Regenerative – No till, high
diversity, low inputs, livestock

Credits: Gabe Brown

Soil Microbes
• Convert plant exudates and plant and animal remains into SOM
• Release nutrients from sand, silt, and clay
• Store carbon in soil in various forms
• Some forms more resistant to decomposition:

• Humus
• Carbon combined with minerals
• “Microbial necromass” – bug parts not recycled into bugs

• Form aggregates – clumps of soil

• Pockets of air between clumps
• Soil functions like a sponge absorbing/retaining water

• Soil biodiversity = 10x that of the human gut
• Diversity of bugs in soil and humans
• Are both plummeting
• At about the same rate

• WHY IS THAT?

https://www.sciencedirect.com/science/article/pii/S0944501315300288
https://www.soilfoodweb.com/how-it-works/#soil-carbon-sequestration
https://www.amazon.com/Kiss-Ground-Reverse-ClimateUltimately/dp/1501170260/ref=sr_1_1?dchild=1&keywords=kiss+the+ground&qid=1615401884&sr=8-1
https://www.nature.com/articles/s41467-018-05891-1
https://theberkshireedge.com/eyes-to-the-sky-seasonal-change-written-all-over-the-sky
https://www.researchgate.net/publication/335340302_Does_Soil_Contribute_to_the_Human_Gut_Microbiome
https://www.agriculture.com/crops/soil-health/soil-health-means-better-human-health

Credit: Adam Daugherty, USDA

Agriculture – Impacts on Bugs, Soil, and Climate
• Humans degraded >75% of Earth’s land area
• Humans turned >1/3 of Earth’s land area in
desert and wasteland
• Tilling – kills soil biology and leads to soil
erosion and compaction
•
•
•
•

Disrupts soil fungal networks
Kills larger soil organisms
Rates of soil formation are <<< rates of erosion
Compacted soil
• Less aerated
• Less able to infiltrate and retain water

• Freshly exposes SOM in the soil to more oxygen
• Bugs use O2 in feasting on SOM and release CO2
https://www.nationalgeographic.com/environment/article/desertification
https://regennz.org/2020/12/27/climate-solutions-and-hope/
https://www.ers.usda.gov/topics/farm-practices-management/crop-livestock-practices/soil-tillage-and-crop-rotation/
https://www.researchgate.net/publication/337698100_Countries_and_the_global_rate_of_soil_erosion
https://www.amazon.com/Kiss-Ground-Reverse-Climate-Ultimately/dp/1501170260/ref=sr_1_1?dchild=1&keywords=kiss+the+ground&qid=1613681766&s=books&sr=1-1

Credit: USDA

Cascade of Additional Damaging Ag Practices
• Early 1900s – synthetic nitrogen fertilizer use began
• Made crops - and weeds - grow better
• Can kill and alter soil microbiology

• Growing large areas of monoculture crops → pests
• Biocides, chemicals designed to kill – non-specific
• Biocides kill bugs in soil, plants, and animals

• With death of soil life
• Soils become more compact (less aggregate formation)
• Plants become undernourished (nutrients less available)
• → More biocides → more resistance → more biocides
https://cen.acs.org/environment/green-chemistry/Industrial-ammonia-production-emits-CO2/97/i24
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7285516/#B11-microorganisms-08-00694
https://www.sciencedaily.com/releases/2016/12/161206155645.htm
https://www.amazon.com/Kiss-Ground-Reverse-Climate-Ultimately/dp/1501170260/ref=sr_1_1?dchild=1&keywords=kiss+the+ground&qid=1612638676&s=books&sr=1-1
https://www.genome.gov/11006946/comparative-genomics
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiCxYGcvavvAhWKmeAKHQu-B4IQFjAMegQIARAD&url=https%3A%2F%2Fwww.mdpi.com%2F2073-Credit:
445X%2F9%2F2%2F34%2Fpdf&usg=AOvVaw19D4SfKTQ-IDuyKxMkXsUa
https://www.mdpi.com/2077-0472/10/3/79/htm

Pesticides for our salad – mm, mm, good!
Jeff Vanuga

Industrial Farm Animals
• Same pattern
• 99% of U.S. farm animals live in factory farms
• Raised on industrial food
• Often foods they are not adapted to

Turkeys at a factory farm in North Carolina
Credit: Mercy for Animals

• Corn-fed cattle frequently get sick
• Microbiomes have reduced diversity and
functionality
• Antibiotics are given (and for other purposes)
• Antibiotic-resistant bugs proliferate
• 35,000 Americans die each year
https://sentientmedia.org/u-s-farmed-animals-live-on-factory-farms/
https://www.researchgate.net/publication/301223492_Effects_of_grain_feeding_on_microbiota_in_the_digestive_tract_of_cattle
https://www.cdc.gov/drugresistance/about.html

Credit: Cindy Kalamajka

Food System Climate Impacts
• Food systems cause 1/3 of global human-caused greenhouse gas emissions
• Chemical agriculture drives GHGs into atmosphere at every step:
•
•
•
•
•
•
•

Land clearing
Tilling
Fertilizing
Irrigating
Leaving land surfaces bare at times
Applying biocides
A lot of this is unnecessary

Credits: USDA
https://www.nature.com/articles/s43016-021-00225-9
https://www.youtube.com/watch?v=123y7jDdbfY&list=PLIuPRhYQfjx-XnvkE43GFhmg7QzX-r-kl&index=2

Industrial Food and Health

“People are fed by the food industry,
which pays no attention to health, and
• Hippocrates was right > 2000 years ago
are treated by the health industry,
• Our gut bugs largely determine our health
which pays no attention to food.”
• Diet-related chronic diseases are the leading
- Wendell Berry

killers in U.S.

• e.g., annually 659,041 heart disease deaths in the U.S.
(>COVID)

• Chronic diseases
• e.g., heart disease, autoimmune diseases, diabetes,
dementia
• 90% of health care costs for chronic and mental health
conditions
• Globally
• Diet is the leading cause of disease and death
• Diet is the chief solution
https://www.amazon.com/Longevity-Paradox-Young-RipePlant/dp/0062843397/ref=sr_1_1?dchild=1&keywords=the+longevity+paradox&qid=1615641060&sr=8-1
http://www.fao.org/nutrition/our-basic-texts-raising-levels-of-nutrition-faos-contribution-to-global-nutrition/en/
https://www.who.int/publications/i/item/924120916X

Industrial Food and Brain Health
• Diet is the most important factor in brain health
• Mental health in U.S. has been deteriorating in recent decades
• Growing evidence links gut bacteria to autism, depression,
dementia, anxiety, more

https://www.amazon.com/Animal-Vegetable-Junk-Sustainable-Suicidal/dp/1328974626/ref=sr_1_1?dchild=1&keywords=animal%2C+vegetable%2C+junk&qid=1614184950&s=books&sr=1-1#reader_1328974626
https://www.cdc.gov/chronicdisease/about/costs/index.htm
https://www.amazon.com/UltraMind-Solution-Depression-Overcome-Anxiety/dp/1416549722/ref=sr_1_1?crid=2U074DJ1RNQS0&dchild=1&keywords=ultramind+solution+by+mark+hyman+m.d&qid=1613137293&sprefix=ultramind+solu%2Caps%2C176&sr=81#reader_1416549722
https://www.scientificamerican.com/article/is-mental-health-declining-in-the-u-s/
https://www.amazon.com/UltraMind-Solution-Depression-Overcome-Anxiety/dp/1416549722/ref=sr_1_1?dchild=1&keywords=ultramind+solution&qid=1613406467&s=books&sr=1-1
https://www.sciencemag.org/news/2020/05/meet-psychobiome-gut-bacteria-may-alter-how-you-think-feel-and-act

Americans Unhealthy – Pre-COVID Info
• 60% of adults have at least one chronic disease
• 42% have multiple chronic diseases

• Chronic disease treatment = ~1/5 of economy
• 20% of adults report chronic pain
• 1 in 6 takes psychiatric drugs
• US the only developed country whose average life expectancy stopped
increasing after 2010
• Some years of decreasing life expectancy
• We rank 35th in the world

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6429690/
https://www.cdc.gov/pcd/issues/2019/18_0625.htm
https://www.cdc.gov/mmwr/volumes/67/wr/mm6736a2.htm
https://www.nbcnews.com/health/health-news/one-6-americans-take-antidepressants-other-psychiatric-drugs-n695141
https://www.health.harvard.edu/blog/whats-in-a-number-looking-at-life-expectancy-in-the-us-2020020718871
https://www.smithsonianmag.com/smart-news/us-life-expectancy-drops-third-year-row-reflecting-rising-drug-overdose-suicide-rates-180970942/

Food Impacts on Our Bugs
• Different bugs thrive in digestive system depending on
what you feed them
• Whole, real, fresh foods grown without synthetic chemicals
grow “good” bugs
• Junk foods grow bad bugs that produce toxins, affect immunesystem function, and cause inflammation and other problems
• Inflammation can lead to a wide array of diseases that collectively
are the leading causes of disability and mortality worldwide
• Bad bugs may ultimately factor into diseases as varied as
•
•
•
•
•
•
•

Depression
Multiple sclerosis
Asthma
Autism
Alzheimer’s disease
Parkinson’s disease
Cancer

• Bugs can increase OUR cravings for THEIR favorite foods
• e.g., sugar
https://www.amazon.com/Blood-Sugar-Solution-10-Day-Detox/dp/0316230022#reader_0316230022
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4270213/
https://www.psychologytoday.com/us/blog/mood-microbe/201905/the-shocking-source-your-cravings
https://www.amazon.com/Pegan-Diet-Principles-Reclaiming-Nutritionally/dp/031653708X/ref=sr_1_1?dchild=1&keywords=pegan+diet&qid=1615671175&s=books&sr=11#reader_031653708X
https://www.amazon.com/Brain-Wash-Thinking-Relationships-Happiness/dp/0316453323/ref=sr_1_1?dchild=1&keywords=brain+wash&qid=1614802143&sr=8-1

Credit: CDC

Biocides and Gut Bugs
• Biocides in industrial food can harm our
gut bugs, leading or contributing to
•
•
•
•
•
•
•

Inflammatory bowel disease
Obesity
Diabetes
Cardiovascular disease
Liver disease
Colorectal cancer
Neurological disorders

• e.g., glyphosate – patented as antibiotic

• Sprayed on most genetically-engineered crops
plus many others
• Widely found in chemically-grown plant and
animal foods
• Damages/kills gut bugs

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7151736/
https://www.wheatbellyblog.com/2020/06/glyphosate-the-antibiotic/
https://www.amazon.com/Longevity-Paradox-Young-Ripe-Plant/dp/0062843397/ref=sr_1_1?dchild=1&keywords=longevity+paradox&qid=1615653935&sr=8-1

Another Bug-Related Food Impact
• As bug-dependent soil health degrades, so does food quality
• U.K. study compared concentrations of essential minerals in 27 kinds
of vegetables in 1940 and 1991
• Average concentration declines:
•
•
•
•
•

Copper 76%
Calcium 46%
Iron 27%
Magnesium 24%
Potassium 16%

• Concentration declines
• Also in fruit, meat, and dairy

• Conclusion:
“…micronutrient deficiencies significantly undermine our health,
contributing towards chronic physiological and psychological illnesses in people….
The next step will be to insist on the proper nourishment of the soils on which our food is
grown.”
https://www.mineralresourcesint.co.uk/pdf/Mineral_Depletion_of_Foods_1940_2002.pdf

Regenerative Agriculture
• A solution for our climate, soil, food, biodiversity, health crises (and more)
• Overall approach: Promote life rather than kill
• Benefits include:
•
•
•
•

Restores degraded land
Increases biodiversity
Brings carbon in atmosphere back to Earth
Produces more nutritious food and higher yields

• Principles of regenerative agriculture:
1.
2.
3.
4.
5.
6.

Context – understand the land, setting, and goals
Minimize tilling
Keep the soil surface covered with vegetation
Keep living plant roots in the soil
Encourage biodiversity
Integrate livestock if possible/appropriate

• Organic also avoids chemicals

Credit: David Johnson, NMSU

https://regenerationinternational.org/why-regenerative-agriculture/
https://www.amazon.com/Pegan-Diet-Principles-Reclaiming-Nutritionally/dp/031653708X/ref=sr_1_1?dchild=1&keywords=pegan+diet&qid=1615671175&s=books&sr=1-1#reader_031653708X
https://www.amazon.com/Dirt-Soil-Familys-Regenerative-Agriculture/dp/1603587632/ref=sr_1_1?crid=4U431P6BABRE&dchild=1&keywords=dirt+to+soil+by+gabe+brown&qid=1613422345&sprefix=dirt+to+soil%2Caps%2C196&sr=8-1
https://www.amazon.com/Food-Fix-Economy-Communities-Planet-One/dp/031645317X/ref=sr_1_1?dchild=1&keywords=food+fix&qid=1614975448&sr=8-1
https://www.swnews4u.com/local/regenerative-agriculture-holds-key-for-farms-financial-success/
https://www.youtube.com/watch?v=_iLMyjUuULM

High Potential of Regenerative Agriculture
• Dead soils can recover quickly,
sometimes even in one season
• Rodale Institute: worldwide switch
to regenerative crop and pasture
systems could draw down more
than 100% of our annual CO2
emissions
• Only 1% of food is grown
regeneratively
• Development of regenerative
organic certification has begun
Joel Salatin at Polyface Farm
Credit: nick v from washington dc
https://www.youtube.com/watch?v=X3aOQ0N74PI&list=PLIuPRhYQfjx-XnvkE43GFhmg7QzX-r-kl&index=60&t=2646s
https://mk0rodaleinstitydwux.kinstacdn.com/wp-content/uploads/Rodale-Institute-Soil-Carbon-fact-sheet.pdf
https://www.amazon.com/Pegan-Diet-Principles-Reclaiming-Nutritionally/dp/031653708X/ref=sr_1_1?dchild=1&keywords=pegan+diet&qid=1615415656&sr=8-1
https://www.organicproducenetwork.com/article/1025/regenerative-organic-certification-launches-in-2020

Examples of Diverse Cover

Credits: Gabe Brown

Benefits of Two Years of Diverse Cover Crops
Before

Same Field - After

Credits:
Adam Daugherty,
USDA

Benefits of Biodiversity

Credit: David Tilman

Benefits of Biodiversity

Credit: David Tilman

Higher Yields with Regenerative Ag
Biologically
Enhanced
Agricultural
Management –
Inoculate soil
with bugs
grown in
bioreactor,
grow diverse
cover crops

Credit: David Johnson (NMSU)
https://www.soilregensummit.com/talks/regenerating-the-diversity-of-life-in-soils-hope-for-farming-ranching-environment-and-climate/

Better Food

Credit: Gabe Brown

Reversing Desertification

Credits: David Johnson, NMSU

What Can You and I Do to Help Climate, Soil, Food, Diversity, Our Health
• #1 Priority - Choose real, whole foods grown without chemicals – at
least organic
• Propagates positive impacts up the line from your health – and your bugs’
health – to food, soil, and climate health
• The world needs you healthy, energetic, sharp, and effective!

More Individual Actions

Starting a White
House garden
Credit: Joyce N. Boghosian

• Minimize and compost food
waste
• Grow regeneratively, or at least
organically
• Get kids involved in growing,
food prep, and health
• Keep land vegetated
• Participate in democracy

https://www.ted.com/talks/ron_finley_a_guerrilla_gardener_in_south_central_la/transcript?language=en

Ron Finley,
guerrilla
gardener, LA

Collective Actions
• Align economics with goals – e.g., survival, health
•
•
•
•
•

No more free collateral damage (e.g., GHG emissions)
No more worthless ecosystem services (e.g., GHG storage)
End perverse subsidies
Pay doctors to keep people healthy
Reward soil and food quality

• Undo regulatory capture
•
•
•
•

Agencies to work for human and environmental health
Base decisions on science
Eliminate excessive bureaucracy harassing small producers
More food testing for biocides and nutrients

• Encourage local, organic, and regenerative farming,
community gardens, farmer’s markets
• Develop systems for reducing and composting waste

More Collective Actions
• Develop and share scientific information
•
•
•
•

More research on health and disease prevention
Disclose all food ingredients
Teach kids about health, food, environment, toxic chemicals, democracy
Train doctors about nutrition and toxic chemicals

• Require organic food in public schools and other facilities
• Strengthen democracy
•
•
•
•

Protect and facilitate voting
Close revolving doors
Stop unlimited and secret campaign contributions
Ban gerrymandering

Culture Change
• Realize most bugs are critical
for our survival
• Replace arrogance and killing
with respect and nurturing
• Maximize biodiversity
• Value and protect soil longterm
• Human and environmental
health are one
• Everyone deserves clean and
nutritious food

“I used to wake up every morning trying to decide
what I was going to kill that day: a weed, a pest, a
fungus….
Now I wake up every morning trying to decide how I
can get more life on my farm!
It is much more enjoyable, and profitable, working
with life!” - Gabe Brown

Credit: Gabe Brown

Conclusions
• Bugs move from soil to food to humans
• Chemical ag is killing climate, soil, food,
biodiversity, and our health
• Healthy bugs are required for rescue
• We have the needed solutions
• Regenerative agriculture

• Each human makes a big difference –
good or bad – by food choices

Credit: NASA

Conclusions – cont’d
• Living things and ecosystems can self-heal - IF given the chance
• Healthy food = THE most powerful key to addressing our many crises
• Wide impacts on human and environmental health and more
• Eating food is something we’re already doing
• Necessary for personal power

• Time’s up - but we can succeed if we
• Take prompt, numerous, and intelligent actions
• Work with our allies – bugs, plants, and other living things

• Number One Priority – choose regenerative or organic food!
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