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I Increase plant growth

I Increase vyield

I Increase plant nutrient uptake
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How can we use soil microbiology to help
vegetable crops?

1. Indirect method: change the environment

2. Direct method: change the community



1. Indirect method: change
the environment

* Add a “"food” source for microbes: carbon
* Compost
* Plant material - cover crops
* Develop soil organic matter (SOM)

e Disturb the soil less often
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1. Indirect method: change the environment

Benefits

* Encourage native microbes to grow — likely beneficial microbes already in
soil!

* Increase soil microbial diversity
* Increase nutrient cycling

 More competition for resources

Difficulties

* Soil organic matter (SOM) is very low in Florida
* Increasing SOM takes TIME — results may not occur after only 1 year

* Native soil microbial community not well characterized — and likely
unique for each location



Compost addition increased bacterial diversity
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Compost addition impacted bacterial community composition
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1. Indirect method: change the environment: cover crops

Two cover crops planted: sunn hemp and sorghum
Compared to a field without cover crops

Sorghum




Cover crops had little influence on soil bacterial diversity
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Fumigation had little impact on soil bacterial diversity
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Cover crops and fumigation do impact soil bacterial community
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2. Direct method:
change the
community
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Add specific microbes to the soil

“Probiotic” approach
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2. Direct method: change the community

Benefits

Potentially target specific microbial function
* Example: specific bacteria to control soilborne disease

» Specific Bacillus sp. may increase plant growth

Difficulties

Beneficial taxa can be very crop and/or environment specific

Unknown how introduced organisms will interact with native
organisms

Unknown what conditions are necessary to keep introduced
organisms alive and increasing in number



2. Direct method: change the community

e Greenhouse trial with tomato

* Four treatments:
Bio-1: Mychorrhizae
Bio-2: Azospirillum sp., Bacillus sp., Pseudomonas sp., Tricoderma sp.
Bio-3: Lactobacillus sp., yeasts
B Bio-4: Bacillus sp.
* Applied at recommended rates
* Planted in Florida field soil

* Repeated twice




Microbial additions did not impact plant growth
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Microbial additions did not impact plant growth
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2. Direct method: change the community
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Microbial additions did not impact microbial community composition

DNA sequence method:
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Microbial additions did not impact microbial community composition
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Betaproteobacteria Nitrospira

Blastocatellia OPB35 soil group

Chlorobia Planctomycetacia
Chloroflexia Sordariomycetes
Clostridia Spartobacteria
Cytophagia Sphingobacteriia
Deltaproteobacteria Subgroup 6

Dothideomycetes . Thermoleophilia

Eurotiomycetes uncultured deep-sea bacterium

Flavobacteriia Verrucomicrobiae



Summary

* Soil microbial communities are complex
* Many factors involved in determining
community composition and interactions
with plants

* Great potential for improving plant growth via
microbial communities
* Combination of “indirect” and “direct”
methods likely necessary

e Much more research needed to understand
these interactions
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