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Introduction

A soil “fingerprinting” framework developed by Agriculture and Agri-Food Canada researchers and soil
- specialists has the capacity to describe and monitor the impacts of land management and environment
~on soil quality and soil quality change. This Framework provides an expanded methodology to
systematically track and record the state of change in soil chemical, physical and biological
characteristics in ‘A’ horizon soils to generate a unique descriptor analogous to the generation of a soil
“fingerprint”. The Framework monitors ‘A’ horizon characteristics that not only represent dynamic soil
properties (soil structure, organic matter content) but also soil and land information (slope attributes,
soil texture, land use and surface conditions) that contextualizes the information to allow comparative
_interpretations of soil quality changes due to beneficial management practices among different soils, or

the same soils under different conditions spatially and temporally.

Existing taxonomic protocols for ‘A’ horizon suffix designators in many soil classification systems
By introducing additional lowercase suffix levels related to soil
properties and morphology, important information can be included in the ‘A’ horizon designation for
_enhancing topsoil characterization. The ‘A’ Horizon Framework was developed with 5 levels of
_enhanced lower case suffix designators designators are defined: Level 1, Soil processes and
environmental context; Level 2, Soil structure-bulk density; Level 3, Organic carbon; Level 4, pH and
electrical conductivity; and, Level 5, Soil and landscape context. An electronic Field Form (currently
Microsoft Excel®) based on the new Framework syntax automatically records and concatenates the soil
fingerprint code in an enhanced (all Levels included) and a minimum detail mode focused on the key

emphasize soil genetic process.

dynamic properties.

Interpretative products can be developed to visualize or “rate” the soil quality at a location or with time.

Materials & methods

E Electronic Field Form with Soil Fingerprint Codes
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Soil Fingerprint Framework Field Form — Excel ©
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Estimate for Bulk Density,
list.

Code  Category Range

Mgm-3
BN {12
EDOZ2 12-14
BEO3 14-16
BED4 16-18
EDS 318

dth Edition, FAQ, Fome, p. 50-52.

Adapted from Faod and Agriculture Organization of the
United Matians (FAQ), 20058, Guidelines far Sail Dezeription,

Choose the appropriate categar range from the drap dawn

Level 2 Bulk Density Codes

Electrical Conductivity [EC)
[Saturated Faste Extract]

list For Estimate,

Salinity Class EC d5/m

M Mon-saline £2

WS Wery Slight Zroed
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® Ertreme z1E

Adopted from

Echoencherger, P, Wysocki, 0.4, Benham, EC.,

Eroderzon, W0, [eds.), 2002, Ficld ook for Dezeribing |70

and Zampling Failz, Yersion 2.0, Natural Resources
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Level 4 EC Codes

EW:;:D,“ ;{’:c ol profile abowve road level)
Level 5B&C Surface/Land Context Codes

Fa0-Guidelines for Soil Description,

Level 5A Texture Codes

Slope Complexity Slope Position
Code -
s Simple Slope: Slopeis > 50 min length, E:de g":f:t")"
regular surface Upper slope, shoulder slopi
MS Middle Slope, back slope
. i i FS Lower Slope, foot slope
o Cqmplex Slope: Slope iz < B0 min length, e Lover Slope, toe siope
irreqular surface ) Depression

L Level
Fram: EHpert Committe: on Soi SI.II".'E'U [1383] From FAQ(2008); ECSS (1333], Ontario Centre for
Soil Resourcs Evaluation [1993), Schosnsberger et al,
a0k

Level 5D Slope Attribute Codes

Soil Fingerprint Framework Field Form Level Codes

-

~

Level 1

Soil Process Designators
1-p Prefix and 1-s Suffix

Syntax:

Start with Level 1.

* Include Level 1-s, lowercase suffixes on soil processes.

Level 1-p prefixes (optional) describe environment, mode of
deposition.

* Use number for distinguishing same A horizon with depth, i.e. Ap1,

| - i Ap2
k\ 1 P A L. e / + Add additional Levels of Infformation as needed.
' Yy ' ™y ' T
Level 2 Level 3 Level 4
[Soil Structure; Bulk Density] (% Organic Carhon) {pH/EC}
i A A% A M
v v

,

Soil Structure Character

« Level2-a Type

+ Level2-b Size Class

« Level2-c Kind of Arrangement
« Level2-d % Type Occurrence
- Level2-e Consistency-Stability
« Level2-f Bulk Density (BD)

v

« Syntax: Square brackets [ Level 2 ].
» Structure Code sequence: [2-d 2-b. 2-a 2-
» If more than one structure type, separate

according to kind of arrangement 2-c.

« Up to 4 structure types can be recorded.
* Include (optional) Bulk Density range class

(FAO 2006) and/or actual BD analyses.

« Structure Codes; [BD estimate/BD value]

e]

« Syntax: Round brackets.
« Separate range class from
actual data using semi-

colon,

e, (code;value

« Maintain syntax to show

« Syntax: Curly brackets
» Slashto separate pH

information from EC
+  lse semi-colon to

separate range code

from actual value

missing data * Maintain syntax with
e, Ap(lw;1.3) missing data
Ap(lw;) + le, Ap{wa;6.2/N;1.2}
Ap(;1.3) Ap{wa;/N}

Level 5: Soil/lLand Context
A: Soil Texture

B: Soil Surface Conditions
C: Current Land Use

D: Slope Character

Soil Fingerprint Framework Field Form Levels

INTERPRETATION for crop growth potential particularly root growth/penetration into soil

=]

Structure type (random together)* m cd sg w & pt abk shk, py, pr gr pc
Assigned Rating from 1-10 1 2 3 4 6 8 10 10
% observation
Rating (Rating x % Obs.) 0 0 0 0 0 0 0 0
* See below for Structure Breaking To
Organic carbon <0.5 0.5to<1.5 1.5to<3 3to«<5 | 5to<10 10to =17
Range code level xl lww m h vh xh
Assigned Rating 10 30 20 100 70 50
Record Rating for Observed Level
pH range <4.5 4.6t05.5 56to6.0 6.1to6.5 6.6t07.3 7.4to 7.8 7.9to 8.4 = 8.5
Range code level Xa sa ma wa n wik mik sk
Assigned Rating 10 50 80 100 100 a0 0 0
Record rating for pH range level
Choose only A, B, or C for recording Soil Structure Observation
& m, cd structure Breaking to w&pt abk shk,py gr pc sg
Assigned Rating 4 & g 10 10 5
% observation
Rating x % Observation x (0.4) 0 0 0 0 0 0
3 w & ptand abk Breaking to wEg pt abk sbk, py gr pc sg
Assigned Rating 4 5] 8 10 10 5
% observation
rating x % Observation x (0.6) 0 0 0 0 0 0
Z pr, sbk, gr breaking to pt abk shk,py gr pc sg
Assigned Rating 4 1] 9 10 10 5
% Observation
Rating x % Observation x (0.8) 0 0 0 0 0 0
BULK DENSITY Mg m™ BED1 BD2 BD3 BED4 BD5
Value of Bulk Density <1.2 12t0l14 1l4tole 1.6-1.8 1.8 Score Crop Growth Potential
1. Indicate observed BD level witha 1
2. Chose the Assigned Crop Root 1100 - 1300 Excellentto Very Good
Penetration Potential Rating for the e Good
BD level from below for the soil < 800 Poor to very Poor
texture that is, soil type.
Soil Type: sandy 100 80 60 40 o
Soil Type: silty 100 70 0 0 0
Soil Type: loam 100 80 60 0 0
Soil Type: clay 100 70 o o o |SCGRE

Soil Fingerprint Framework Field Rating for Crop Growth Potential

Results & discussion

Comparison Study (Since 1959) Different Crops on Same Solil Type
Conventional Tillage — Brookston Clay Loam;
Humic Gleysol (Aquolls, Humaquepts)

Woodslee, Ontario (Canada)

.;f" AR
R Lt
e
.v"‘k "’w‘...“: -

..,'&_';..) 3

SoD- FecTilized
weT- Plet 6
Oct. 3] 2007

Rotation Corn
(Fectilized)

wWLT- PletZ
Nov.1,2001

Corn - Rotation
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Soil Fingerprint Code: Enhanced Detail Mode: All levels and Options

RC F 0 10 2 Apfn [30bk2 --30sbk2+20py3+10gr;BD2/M1.33] CL (m;2.8) {n;V 5 CRyaC/sL1
CC F 0 | 10 3 |Apg [60cd3 —-40sbkZ:BD3/M.49] CL (m;2.3) fn:\'5::CR:WT/aCisL1
r
Soil Fingerprint Code: Enhanced Detailed Mode: All Levels

SCORE CROP GROWTH POTENTIAL SCORE CROP GROWTH POTENTIAL SCORE CROP GROWTH POTENTIAL
1100 - 1300 Excellent to Very Good 1100 - 1300 Excellent to Very Good 1100 - 1300 Excellent to Very Good
800 - 1100 Good 800 - 1100 Good 800 - 1100 Good
< 800 Poor to Very Poor < 800 Poor to Very Poor < 800 Poor to Very Poor

WDSOD F SCORE 1332 WDRCF SCORE 902 WD CCF SCORE 224

Soil Fingerprint Code Ratings for Crop Growth Potential

Conclusions

Provides a unique soil fingerprint code incorporating dynamic soil properties
Provides for adaptability to build a database to enable spatial and temporal evaluations
Designed for detailed monitoring at field, plot and landscape scales
Uses Taxonomic protocols from existing field description and classification systems§
providing consistency in terminology for undertaking interpretations of change
Linking to interpretations and ratings allows for monitoring Soil fingerprint and soil

quality spatially and temporally
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