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Below the plastic: what happens to soilicrobes after fumigation
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Crop management for high-intensity specialty crops

- SL Strauss




Reasons for fumigation®

* Disease control
* Phytophthora root rot
* Verticillium dahlia
* Rhizoctonia
* Fusarium wilt

« Nematode control
 Root lesion nematode
« Dagger nematode

 Weed control
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low do we study soil microbes?



Only 1% of soil microbes can be cultured
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Microbial composition and functions
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Why are microbes important for soils”?



Soil microbes and plant health
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Microbes and nitrogen cycling
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What happens to all the other soil microbes when we fumigate?



Fumigant impacts on non-target microbiome?
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Assessing fumigant impacts on the soil microbiome

Fumigation
Before 4 weeks 4 months
fumigation after fumigation after fumigation

January

Control NA
Telone C35 225 SRt ;g’&f?ﬂfgggﬁ?ne *
Pic-Clor 60 275 40% s
Pic100 300 100% chloropicrin
K-pam 424 Potassium N-methyldithiocarbamate

Pic-Clor 60 + Kpam 275+40

7 months
after fumigation

August




Fumigation had no significant effects on bacterial diversity
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Fumigation temporarily impacted specific taxa
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Fungal diversity was impacted by all fumigants throughout the growing season
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Assessing fumigant impacts on the soil microbiome

Fumigation
Before 2 weeks 4 weeks 6 weeks 8 weeks 10 weeks 7 months
fumigation | after fumigation after fumigation after fumigation after fumigation after fumigation after fumigation

January August

: Rate c .
Locations: (Ibs/acre) omposition

. e i Control NA
Old” field: Higher SOM,
: : 64% 1,3-dichloropropene +
fumigated 3x previously Telone C35 225 359% chloronionn
“ » £ ] . 40% 1,3-dichloropropene +
New” field: LOW?F SOM | . Pic-Clor 60 275 60% chloropicrin
no previous fumigation
Pic100 300 100% chloropicrin
Telone |l 424 1,3-dichloropropene
Pic-Clor 60 + Kpam 275+40 PicClor 60 + Potassium N-

methyldithiocarbamate



Fumigation temporarily impacted bacterial community composition
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* Bacterial isolates collected from each time point

* ldentifying isolates using Oxford Nanopore
sequencing

 Test potential plant-growth-promoting functions of
specific isolates

* This approach is critical to allow us to link how soil
fumigation impacts soil microbiome functions with
potential impacts crop yield and production

e Trials have started in commercial tomato and
strawberry fields

- Karlsen-Ayala



Fumigant impacts on bacteria and fungi in strawberry
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Summary

« Fumigation has temporary impacts on soil microbial diversity
and composition

» Largest impact appears within two weeks of fumigation

» Chloropicrin temporarily increased the relative
abundance of Bacillus and Trichoderma

» Repeated fumigation and/or differences in soil organic matter
may reduce magnitude of fumigation impacts
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