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. Yields stagnating
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Factors cited for yield stagnation:

“... climate-change stress;
salinization, soil erosion;
pest and disease build-up;
depletion of soil fertility”

" source: Ray et al (2012) NATURE COMMUNICATIONS 3:1293 Published 18 Dec 2012 o
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Theory of Collapse

Chemical
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Nutrient management

Revealed by Control (Zero-N) plots
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Biological underpinnings of yield:

Source: Haney & Brinton 2013
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Ralative Yiokd of Ma

ezuEsE8a33Ed

Soils that perform well but soil test
data predict more N needed
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Source: J. Heckman, Rutgers Univ.
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The basis of soil life

(and the source of soil respiration)
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Whole system

Soil biology (CO2) transactions are:

-Furnishing soil animals with food
-Sequestering CO,

-Meeting plant needs for CO,
-Releasing available N and P
-Dissolving soil minerals

Nature is balancing several
equations simultaneously
TR

Where’s all the CO, ?
(from soil biological activity)
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WORMS, ROOTS &
BIOLOGY

¢ Worms/roots transport
OM, provide aeration
& water channels

¢ Earthworm canals
enriched with C, NO,
and avail. phosphate

* Worms stimulate
microbial CO, rates

Example of Root Quantification
‘ 46 495 852 ft? / cubic foot‘

.(Barlg; Roots extracted from 7cm cores) o
R . e N

Relation of 24h & 7d CO2-Respiration to
Earthworm Canals in Long Term Field Studies
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Source: Brinton et al. (1981) Swedish 17-yr Field Plot Studies: CO2 Rates vs Earthworm Canals. Med! #27 Jarna Sweden
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A multitude of (excellent,
impractical) CO, methods.
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Base-Trap potentiometric titration
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Scaling soil biology measurements as
cost effective for soil labs & farms
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Soil Respiration for Soil Labs
“CO,-Burst” (drying-rewetting protocol)
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Soil respiration results

Soil Structure Challenge to Accurate Respiration Tests
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Labile Soil Humus-Amino-N Test

releases organic-N loosely held in humus

“SLAN” Test = Labile amino- RESULTS
nitrogen reserves

¢ Reveals accumulated organic
nitrogen

e Correlates with ISNT and
“likelihood of N-response”
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Solvita SLAN NH-N, mg kg
Guillard et al (2014) Dept Plant Science, University of Connecticut
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Humus-bound (organic) N pool

SOLVITA LABILE AMINO-HUMIC N TEST (SLAN)

“ THE OLD ROTATION
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Index of soil biological activity

\if » Monitor soil improvements
e Compare to yield/strip plot results

& < Show field-level soil CO, output
¢ Integrate into “soil health” lab tests

¢ Indicate potential N-mineralization

& ¢ Responsive/non-responsive indice

Ray Styer, No-Till Zero
inorganic-N, Med-High CO2
rate; high SLAN
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Examples of Interpretation

Suggested Soil SLAN Labile Likely CO,-C Burst Basal Soil CO,
NE Amino-N Response to Respiration Respiration
Nitrogen? (24h hr) (field — 24hr)

<80 ppm yes 0-20ppm  0- 15 Ib/acre

100-200 possible 20-60 15-30

>200 unlikely 60-175 30-100

Uses of results:

- Very low biology indicative of biologically exhausted soils

- Moderate category — soils at balance between depletion and improvement
- Very high results suggest reduced need for N (and other) fertilizers.

Biology integrated into routine
soil lab chemistry process
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Author’s email: will. Brinton @ woodsend . org \
Address: Woods End Labs, PO Box 297 Mt Vernon Maine 04352 L RE-
Website: woodsend.org / solvita.com

Q & A Session

Supplementary Material

contacts:
will.brinton @ woodsend.org
respiration website: solvita.com/soil
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