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National Soil Project

Initiated 2008 at Northeastern
Agricultural top soils

Measuring:

Moisture content

Ash content > OM content - TOC

Humic acids content, gravimetric, Ghabbour et al (2012)!

Humin content, gravimetric

Fulvic acids content, Visible spectrum, Ghabbour and Davies (2009)?
DOC content, UV spectrum, Tipping et al (2009, 2012)34

1- Ghabbour EA, Davies G. et al. Annal. Environ. Sci., 2012, 6: 1-12. 3- Tipping E, et al. Environ. Chem. 2009, 6: 472-476.
2- Ghabbour EA, Davies G. Annal. Environ. Sci., 2009, 3: 131-138. 4- Carter HT, Tipping E, et al., Water Research, 46:4532-42, 2012.



National Soil Project

1000+ samples from all 50 US states including:
e 195 from NSSL

e 40 from the Agricultural Lab Proficiency
Program

e 23 from the Maine Soil Program studying soil
qguality and OM decreases with depth.
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Soil series, KSSL sample identifications, and land use

Series Sample ID Land Use

Caribou S11MEO03030 |Long-term tillage agriculture

Caribou S11MEO003012 |Long-term tillage agriculture

Kinsman S09ME021004 E?rrcehs)t (black spruce, balsam fir, white cedar, white
Monadnock SO9MEO021009 |Forest (red spruce, balsam fir, yellow birch, red pine)
Wassookeag |[S11MEO0O3004 |Long-term tillage agriculture

Wassookeag | S11ME003012 Forest (sugar maple, yellow birch, red maple, balsam

fir)
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Reproducibility of HA and FA
ME Samples (NSP 907-921)

Site Depth % HA (1) % HA (2) % FA (1) % FA (2)

Telos 0-3 11.9 104 3.6 34

3-10 5.6 5.4 1.8 1.7

10-13 0.6 0.5 0.2 0.2

13-40 2.7 2.7 1.8 1.7

40-65 0.4 0.4 0.1 0.2

65-120 0.1 0.1 0.03 0.03

120-200 0.1 0.2 0.01 0.02

Wassookeag 0-18 field 2.2 2.0 0.5 0.5

0-18 woods 2.9 3.3 1.2 1.0

20-39 woods 1.6 1.2 0.3 0.3

18-50 field 1.0 0.9 0.4 0.4

Caribou 0-20 1.2 1.3 0.3 0.3

0-20 2.2 2.0 0.5 0.5

20-40 0.7 0.8 0.2 0.2

32-60 0.4 0.4 0.1 0.1
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Steady State!

HAeFA(s) = HA(s) + FA(aq) Kp=0.29
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Conclusions

Humic acids definitely are water retainers

HA and FA analysis is reproducible for different soils
Humin detection is rare

Humification starts at the soil surface

HA and FA contents decrease sharply with soil depth below
the A horizon

The Maine soils are in a steady state, with a HA/FA ratio of
about 3:1

FA is about 55% carbon in the Maine and ALP samples
HA, FA and HU analysis is feasible and reproducible
Sequestered soil carbon can be measured and known
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