Effect of amendments on soilborne
pathogens and microbial metrics of

soil health

Nicholas LeBlanc
USDA-ARS, Salinas, CA

2024 California Leafy Greens Research Project
Annual Meeting, Pismo Beach, CA

USDAaE Agricultural
——— Research
= Service



Project background (2022-2023)

Plant-based soil amendments tested in microplot and controlled
experiments in soil infested with the pathogen F. oxysporum

Green-waste

compost Note
regular rate*  6.25 tons/acre
2X rate 12.5 tons/acre

Green manures Note

known reduce pressure from

broccoli soilborne diseases of lettuce (e.g.,
verticillium)
biofumigant crop “Contra”
radish marketed as reducing disease and

improving soil health

biofumigant crop known to reduce ' \
sudangrass pressure from verticillium and Lettuce roots showing

other soil pests : .
symptoms of fusarium wilt

caused by F. oxysporum
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Project background (2022-2023): pathogen suppression

Greenhouse experiment Growth chamber
experiment 1
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2023-2024 objectives

1) Test effects of green-waste compost on diseases
and microbial metrics of soil health in field infested
with multiple soilborne plant pathogens

2) Test effects of microbial amendments (i.e.,
biopesticides) on lettuce growth and fusarium wilt
under conditions conducive to disease



2023-2024 compost field trial

Pathogens present in field

‘ V. dahliae+F. Oxysporum?
V. dahliae F. oxysporum



2023-2024 compost field trial

Collected soil samples
« Soil samples
» Mid season bulk soil
« Harvest bulk and rhizosphere
soill
« Soil data collection
« Pathogen biomass
« Soil microbial diversity and
composition

Collected plant data
» Lettuce yield (subset of plots)
» Verticillium disease severity




Measuring changes in soil microbial communities

Methods for measuring soil
microbes for soil health metrics

1. Soil microbes identified and
measured using 16S rRNA
sequencing

2. Goal: identify effects of compost
microbial diversity and
community composition

Samantha Gebben

Mixed groups of microbes in soil
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Soil DNA sequencing and microbial identification

microbe1: atgcgtagatgcagtccgatgtgacca

microben: ggtaccgtacagctttgacgcta



Compost increases microbial diversity in soil
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Compost increases Verticillium dahliae in soil
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Compost does not influence lettuce growth or
Verticillium wilt disease severity

Measurement Control Compost p-value

Yield 462.22+143.29 490.56+164.97  0.7025
Disease severity 1.96%x1.31 1.93+1.26 0.8641



Effect of biofungicides on lettuce growth at elevated
temperatures and no disease
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ANOVA p-value: 0.004405; posthoc: T22-H20=0.0029994



Summary

Objective 1. Effect of green-waste compost on
pathogens, disease, and soil microbes
- Compost increases microbial diversity in soil
- Also increases Verticillium dahliae biomass in soll
- No significant effect on Verticillium wilt disease

Objective 2. Effect of microbial amendments on
fusarium wilt of lettuce
- Trianum-P (Trichoderma harzianum T22)
suppresses lettuce growth under elevated temps
- Screening biopesticides for control of fusarium wilt

is ongoing will be included in the final report to
CLGRP
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Compost alters the composition of microbial
communities

d=0.1

Compost

Control

Haryest

Mid-seaso

Adonis:F=8.1488 P<0.001 ***
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