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Soil Health Research

Goal: Better understand the ecology of soil and hence to improve
management of agroecosystems and their sustainability

Soil Environmental Outcomes:
—> hiological 1. Water quality
processe 2. Carbon sequestration
S%il 3. GHG emissions

—> chemical
processe

Soil

Health
\ Agronomic Outcomes:
1. Resource use efficiency
2. Crop resilience
3. Quality and quantity of
production
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Many SC soils are highly degraded

Long-term cultivation and intensive tillage

Hot and humid climate favor microbial
decomposition

Extensive clay mineral weathering and
clay eluviation

Degraded soil structure
Low soil organic matter
Poor water and nutrient holding capacity

Meager soil fertility
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Cover crops are different

e.g. growth, root structures, nutrient requirements

How the functional trait diversity of cover
crops affects designed outcomes?

Cereal Rye Crimson Clover Winter Pea Cotton
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Field and laboratory analyses

Texture
Physical  Bulk density
Soil structure

pH

Labile C

Water content
Available N and P

N leaching potential
Electrical conductivity

Soil Health Attributes clremzzl

Microbial biomass

N mineralization potential
Biological Enzymatic activities

Respiration

Residue decomposition

Cover crop production

Cotton growth

Lint yield

Lint quality

Agronomic Assessment
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Biomass N (kg ha'?)
Biomass K (kg ha')
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Hurricane Florence

Cotton lint yield

Lint Yield (kg ha*)

Rye Crimson Pea RC RCP  Control

v Step History
Parameter Action "SigProb" SeqSS RSquare AlCc BIC
Tissue-K Entered 0.0003 204140.5 0.3858 359.658 362.8
LAP Entered 0.0294 55126.29  0.4900 356.973 360.776
moit Entered 0.0241 50581.9 0.5856 353.895 358.123
Tissue-P  Entered 0.0300 39783.94  0.6608 351.298 355.683
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3. N Leaching potential

Trade'OffS Control

+ Mixtures not necessary better

» Management goal matters Crimeon
Rye
0 20 40 60 80 100
1. C sequestration potential 4. Soil N availability

Control

RCP

cpP

RP

RC

Pea

Crimson Crimson

Rye Rye

Control

Crimson
Rye

Synchronization of nutrient releases and crop

uptakes
[ { K release

10-Apr 30-May 19-Jul  7-Sep  27-Oct

Cover crop
mineralization

1 1
Rate of mineraliaztion and
uptaek of K

Soil organic matter ieralizotion

Rate of mineralization or crop N uptake
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/ P release

Te rm I natl on tl m I n g ') 10-Apr 30-May 19-Jul 7-Sep 27-Oct




Demonstrating the influence of cover crop
termination time on nutrient provision and yield
of cash crops (2018-2021)

Contact:
Email: rongzho@clemson.edu
Phone: (843)519-0494
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