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The Smell of Rain and Microbes
After a dry summer, the smell of rain is often refreshing but maybe a little less so to farmers at
harvest time! People can often sense it is going to rain. This “pre-rain” smell comes from ozone
formed when oxygen (O2) in the atmosphere is spilt through electrical charges in the clouds to
form ozone (O3). Ozone is blown down from the upper atmosphere and has a sharp odor,
somewhat like chlorine or burnt wires. This pre-rain smell is a good indication a storm is
brewing before the pleasant smell of rain occurs.
Recent research shows that the smell of rain is caused by soil actinomycetes or actinbacteria.
Scientist have a name for it called petrichlor (pronounced pet-try-cure). As rain infiltrates the
soil, it causes the actinomycetes to form spores which are released along with geosmin, a
chemical that creates that earthy soil smell when soil is tilled. Geosmin and petrichlor are
especially more intense in healthy soils, due to higher soil microbial activity. If a soil is
unhealthy with fewer microbes; the soil may smell stale, lack oxygen, be rank and smell like
sulfur causing a less intense rain smell at that location. Healthy soils have more oxygen and have
a sweeter aroma due to healthy microbes.
Geosmin boosts certain chemicals like serotonin and norepinephrine in your brain which act like
antidepressants. Rain on healthy soils may decrease stress and improve your mood by 60%. The
human nose can detect geosmin at 5 part per trillion or very low levels. That’s why a good rain
can be so refreshing to human mental health and is related to healthy soil microbes.
Soil and plant microbes also have a big impact on making it rain, hail, and snow in the first
place. During photosynthesis, plants transpire water and microbes into the atmosphere. The
living microbes form a protein that attracts water molecules and dust particles which allow water
vapor to turn into ice crystals so that it can fall down to earth. Pure water does not freeze until (400F), but impurities in water allows ice to form at higher temperatures. According to NOAA,
“new research shows that a large variety of bacteria, and even fungi, diatoms and algae, persist in
the clouds and are used as precipitation starters, a growing field of study called bioprecipitation.
In order for snow to fall from clouds, particles around which ice crystals can form — called ice
nuclei — are needed.”

A soil microbe bacterium called Pseudomonias predominants in allowing snow and ice crystals
to form throughout the world. In the tropics; photosynthesis, transpiration, and the release of
these microbes into the atmosphere generates rains every day for a short period of time around
4PM. Without good soil health and beneficial microbes, the water cycle would be changed
dramatically, resulting in fewer more intense large rainfall events rather than regular smaller
rainfall events.
Microbes including viruses, bacteria, fungi, actinomycetes, protozoa also play a huge role in
human health. Covid-19 is a virus that replicates in the human body through bacteria. While it
is important to maintain social distancing and to wear a mask, there has not been much
information put out about how to enhance human nutrition to fight the virus. Zinc reduces
harmful bacteria in the human body, improves your immune system function, and increases your
sense of smell and taste. While zinc may not prevent the Covid-19 virus, it may reduce how
quickly it replicates by reducing harmful bacteria levels in your body. Healthy foods high in
zinc include lamb and grazed beef, oysters, pumpkin seeds, spinach, nuts, dark chocolate, eggs,
beans, mushrooms, oatmeal, asparagus, broccoli, and zucchini. Eating healthy nutrient dense
foods rich in zinc may help you fight viral infections.
Vitamin D is also beneficial in fighting viruses. Vitamin D is formed naturally in our bodies
when our skin is exposed to sunlight. Vitamin D activates proteins in your immune system that
kill cold and flu viruses including harmful bacteria, fungi and some cancer cells. As the weather
gets colder and daylight starts to decrease in the fall, people start to stay indoors more allowing
viruses to gain an advantage because Vitamin D levels decline so the virus may replicate easier.
Always consult your doctor and avoid over consuming zinc or Vitamin D because that can also
make you sick. Let’s all work together to make this Covid pandemic end soon!

