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NewsEnvironment & Science

Native plants help San Jose urban
farm boost crops

Alrie Middlebrook photographed at her garden near downtown San
Jose, Calif., Saturday, April 22, 2017. Middlebrook is an urban farmer
and educator in downtown San Jose. She grows native Californian
plants and talks about the importance of healthy soils. She
transformed a half-acre concrete parking lot in downtown San Jose
into a vibrant garden of native Californian species. (Patrick Tehan/Bay
Area News Group)
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SAN JOSE — When Alrie Middlebrook first started her urban garden in a half-
acre parking lot in downtown San Jose, she had trouble getting the plants to
grow.

But things changed quickly once she started cultivating native plants —
communities of California chaparrals, oakwoods and grassland plants that occur
together in the wild. The native plants took off, and soon the other plants were
thriving too.

In doing so, Middlebrook tapped into a growing understanding of how soils and
their microbes play a vital role in plant health.

“If you put plants together that evolved together, they improve the soil,” said
Middlebrook, an ecological landscape designer who lives in Los Gatos. “They
create a microbial network.”

Urban farming has gained momentum in recent years, but it’s often challenging
because city spaces rarely have healthy soils. Middlebrook’s science-inspired
farming technique to use native Californian plants could make that easier —
especially as scientists dig deeper into the secret lives of plants and soil bacteria.

Healthy soils are a mix of rich nutrients, waterways, air pockets and a
community of tiny living insects, fungi and bacteria. A single teaspoon of
healthy soil can hold as many as one billion microbes. Having evolved together
for millions of years, native plants and soil microbes have built friendships:
Plants feed root sugars to their microbial neighbors in exchange for nutrients
and disease protection.

The soybean plant, for example, is from Asia, where it lives together with special
root bacteria — the plant feeds the microbes, which in turn make fertilizer.
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“It makes the plant very efficient,” said Alexandre Jousset, a microbial ecologist
at Utrecht University in the Netherlands. “But if you sow soybean in the U.S. or
in South America where these bacteria are not in the soil, you have to add them
every time to ensure the plant can have this symbiosis.”

Aside from providing nutrition, native soil microbes also help plants fight
disease. Two years ago, a team of German scientists toiling on a small ranch in
Utah rescued tobacco plants from a rotting disease by applying a cocktail of
native soil bacteria from the tobacco plant’s natural habitat in the Great Basin
Desert. The team selected five to six beneficial bacterial species from tobacco
roots growing in native soils. When they applied the microbe mix into the soil,
plants were able to better battle the disease.

“It requires at least five different bacteria working together in some mysterious
way,” explained Ian Baldwin, the ecologist who led the effort at the Max Planck
Institute for Chemical Ecology in Jena, Germany. “You can’t just take any one of
those bacteria; it will simply not protect the plant. They’re doing something as a
consortium, as a little community, that is special.”

Soils benefit just as much from native plants because they feed and sustain good
soil microbes. Urban soils typically have fewer microorganisms, and need a lot
more attention for productive farming.

“If you have degraded soils, these microbes are dead,” Jousset said. “The plant
will try to feed them but there is nobody to answer the call.”

One way to restore urban soils is by adding microbes to them. There are
examples of single bacterial species that agriculture companies sell with the
promise of improving plant and soil health, but farmers often find they work in
the greenhouse but not in the field.

“It probably has to do with the lack of robustness when interacting with only
one species,” Baldwin said.

Scientists have evidence that having multiple species does make it a robust
interaction. When communities of bacteria get together, they make chemicals
that kill harmful fungi, which they wouldn’t if they were alone.

There are no magic native microbe mixes on the shelves right now. But one of
the ways to get a healthy plant-soil interaction going is by using compost, which
offers a wide selection of bacteria for plants to choose from. It’s only a matter of
time to get the right relationships established.

On the other end, scientists are looking for ways to breed plants that are able to
better communicate with soil microbes. Wild plants can speak with the invisible
workers and recruit the microbes they need. When attacked, they can also tell
microbes to produce more antibiotics.
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But many varieties we now use have lost this ability. Agricultural plants, like
wheat for example, have been selected for hundreds of years to have high yields
when assisted by high amounts of fertilizers and pesticides. “We have created
plants that are very good at growing as long as we nurture them,” Jousset said.
“These plants are kind of socially incompetent.”

In that light, using wild native plants is a great way to boost healthy soils —
because they haven’t been cultivated, wild natives still hold the ability to talk to
soil microbes, urban farmer Middlebrook said. Drawing from her own experience
of planting over 700 urban gardens, she has found that it takes about five years
for native plant communities to establish healthy soil microbiology in backyard
gardens.

With help from invisible workers in the soil, her garden is thriving with edible
natives such as bladder pod, seeds of which can be pickled, miners’ lettuce for
use in salads, and the Santa Cruz holly leaf cherry, pits of which can be ground
into a traditional native American hummus. Along the street grow abundant
Californian oak trees that “drop acorns” waiting to be turned into flour and
butter. The list is endless.

Although the science of soil microbes is young, experts believe it will catch on
quickly.

In the meantime, Middlebrook plans to continue her crusade with California’s
drought-resistant native plants.

“Ultimately it is the plants’ skill in affecting the healthiest relationship with
their environment,” she said. “It’s not us.”
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