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Field study sites

Gainsville, FL

UConn, CT

Cary Institute, Millbrook, NY

Moscow, ID

Barro Colorado Island, Panama

Helsinki, Finland



soil ecosystem services
carbon sink

flood regulation

water purificationhabitat for organisms

95% of food comes 
directly or indirectly 
from soil

food production

climate regulation

nutrient cycling

soil contaminant  reduction



threats to soil health

Loss of soil biodiversity

pesticides, herbicides, and fertilizer USE

Global demand for food 

erosion

dust storm: Illinois, may 1, 2023

global soil loss



global environmental change

drought flooding pests pollinators



testing how 5 variables interact to shape soil health  

drought

warming

fungicides

antibacterials

pesticides

research project: Stressed Out Soils

Cary Institute, Millbrook, NY



soils on drugs

fewer active microbes by 

25%-50%

case: Monensin

altered microbiome

altered food web

predators herbiviores

An antibiotic widely 
used in ruminant 
animal feeds.



changes to soil health

Nitrogen & PH water holding capacity carbon storage capacity antibiotic resistance

less efficient microbial activity



Antibiotic resistance: mapping the Resistome

antibiotic resistance gene (ARG) abundance

managed soils

Lawn
Pasture
Cropland

unmanaged soils

Temperate forest
Grassland
Boreal forest
Shrubland
Dryland

managed vs unmanaged



What can you do?

Compost and decrease food waste.

Keep land covered with deep rooted 
plants, cover crops, or mulch. 

Rotate crops in your garden and 
incorporate compost.

Opt for more deep rooting lawns in line 
with the natural prairie system in your 
region.

Reduce lawn chemicals.

Make choices that reduce your climate 
burden.


