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Farm Study Overview



Methods Implemented

● Focus on soil organic 
carbon (SOC) with high 
combustion at 900°C 

● Distinguish topsoil from
depth

● Overall Soil Health (Solvita 
Nexus) for topsoil samples
○ Microbial scan
○ Leaf tissue tests

● Design enables statistical 
comparisons



Completed Test Metrics 
(Soil & Deep Core Samples)

● Soil Health, Biochemistry and Nutrients 
assessed for 60 sample points at 6” depth

● Deep carbon sampling, 40 samples 
A. Topsoil considered as 0 - 15 cm
B. Average Max Attained Depth : 58 cm (see inset)

● Carbon and Bulk Density for each (A, B)



Soil Sample Processing

Hydraulic Soil Cores sent to lab and cut at 15 cm and remainder
● Air-dry entire core sections for weight capture
● Measured total soil dry weight versus tube volume for Bulk density
● Separated stone fraction from soil 
● Calculated particle density of each fraction
● Measured Total-C * on soil fraction less stone fraction  
● Calculated carbon stock correcting for soil density

0 – 15 cm cut

Remainder

Bulk Density CoresDeep Core Tubes As received in lab



Challenges on the way

● Significant stones in all bulk density samples
● In some cores, less than 50% is soil
● Carbon measured only in soil fraction.

Original          Stones           sieved soil 
Sample           Portion           for testing



Summary Baseline Results

● Mass per Area by Layer
A. Separate soil from stones (!)
B. Correct BD and analyze TOC soil
C. Compare topsoil to depth (layer)
D. Huge difference in layers
E. Compare topsoil by 2 methods

Topsoil 0–15 cm Results:
Avg in Core samples:

1.32 ± 0.34 %TOC
Avg in Fertility samples:

1.26 ± 0.38 %TOC

Topsoil  0 - 15 cm Samples
Apparent Bulk Density, g/cc

Corrected Bulk Density after stone removal
1.443

1.095

Remainder to Depth Samples
Apparent Bulk Density, g/cc

Corrected Bulk Density after stone removal
1.876

1.121
Remainder (15 ~ 60cm)

Avg. in core samples:
0.19% ± 0.11 %TOC

Close agreement by 2 different 
sampling methods (n=40 vs n=60)



Summary Carbon Stock

● Depth stratification of C is great as 
is variability between samples

● Of total carbon at depth, 60% is in 
the top 6” (15 cm) layer

● Suggested: not necessary to 
examine carbon below 15 cm 
since quantities likely to be very 
low with very high variability

CARBON STOCK FINDINGS

0 – 15 cm Avg. SOC 
stock is 17 t/ha

Remainder Depth 
SOC is  11 t/ha



Overview – Field Soil Health and the Bigger Picture

● Average fertility 70% of target expected for region & soil
○ Carbon  slightly low for NE soils
○ pH is optimal; Ca, Mg adequate
○ N-min is moderate and K-potassium the most likely deficient 

crop nutrient element
● Soil Health Index (7 indicators) 60% of target

○ Lower than normal OM and carbon means improvements can 
be expected

○ Low soil crumb (aggregate) structure possibly linked to 
structureless Inceptisols

● Microbial indicators not yet interpreted; include F:B ratio; 
Trichoderma, actinomycetes

● Plant leaf tissue total nitrogen close to normal and varied 
significantly across zones. Difficult to sample young trees. 

AVERAGE of 60 samples



Results Details

Traditonal Organic Matter methods closely 
correlated to modern carbon combustion

Baseline Results: No significant differences in 
TOC between 5 treatments in layout *

TR ID N Mean Grouping
1. ComBCh 12 1.340 A
2. CmAdBT 12 1.3113 A
3. ConCom 12 1.249 A
4. ComAdd 12 1.248 A
5. CmAdBc 12 1.1353 A

Grouping Information Using the Tukey Method and 95% 
Confidence

Means that do not share a letter are significantly different.

* It is desirable that baseline, start conditions exhibit no significant differences between treatments; 
however large variability across field will compromise ability to distinguish small differences
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