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From Brady & Weil. 2008. 
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As a Soil Scientist, I know my work promotes 
SDG#2, but many other SDGs well.

SDG#1
POVERTY

“Poor land makes 
poor people and 

poor people make 
poor land” – The 

River

SDG#2
HUNGER

90% of human food 
comes from soils

SDG#3
HEALTH

Food as medicine.
Most drugs from 

soil & plants

SDG#4
EDUCATION
Soils integrate 
math, physics, 

chemistry, 
biology, geology

SDG#6 CLEAN 
WATER

Water is welcome 
in soil, but soil is 
rarely welcome in 

water.

SDG#13 
CLIMATE

Soil C > 
atmosphere + 

vegetation. 

Soils: great integrators of the SDGs



Managing  soils  to 
improve plants

plants
soils

Think about…



Cover crops are tools to manage soils 
by replacing winter “fallow”

~50% US cropland: No cover 
crop, tilled seedbed, soils 
“naked and hungry”

~10% US Cropland: Reduced-till 
with late-planted 1 specie cover 
crop, some cover, 2-500 kg/ha 
biomass or minimal function

~1% US Cropland: No-till with 
early-planted multi-species cover 
crop, 3-5,000 kg biomass, highly 
multifunctional

SDGs 
6, 13,15



29 April

Multi-species, interseeded cover crops add diversity & 
ecosystem services to commercial food production



Time of seeding 
a 3-species 
cover crop

Based on nitrate-N 
concentrations in macropore 
water at 90 cm depth and 
modeled drainage volume

Data from Sedghi and Weil, 2022. J. Environ. Qual. 51:337-351. https://doi.org/10.1002/jeq2.20342

Soybean/corn/wheat rotation 
with 67 kg N / ha PAN as 
dairy manure in August after 
wheat harvest and before 
cover crop seeding.

Cover Crop Use and Timing Affects Nitrate-N 
Leached from Sandy Coastal Plain Cropland



Cover crops 
impact how 
rainwater 
interacts with 
soil 

July Aug Sep
t

Oct



Winter rainwater infiltration in Pistachio orchards with 
and without a cover crop

4-5y Pistachio trees Davis, CA with 
cover crop after 3 cm rain, Rinco SiCL4-5y Pistachio trees Davis, CA winter 

fallow after 3 cm rain, Pescadero SiC 
soil 

Personal comm. 2023. Z. Kabir, USDA/NRCS

SDGs 
6, 13,15



SDGs 4, 17
Education, 

Collaboration



Thank you.
SDGs 4, 17
Education, 

Collaboration

124 years of evolution: The Nature and Properties of Soils
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