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Introduction

Soil Specialist at Perennia

Bachelor of Science (Agriculture) Major in Environmental
Science, Focus in Biology

e Dalhousie University Agriculture Campus

Master of Science in Earth and Environmental Science

*  Conducting research in forest liming and reducing soil
acidification in NS

Goal: Help promote economic growth in Nova Scotia
in environmentally sustainable ways through best
soil management practices and help producers
better understand their soils to make informed
decisions.
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Today’s Talk

The elements of a site assessment and why they are important

e Climate

e Soil Surveys and Maps
e Soil Sampling

e Soil Test Interpretation

e Soil Classification

Soil Structure, Texture, and Colour
Soil Compaction

e Infiltration and Percolation
 LiDAR Mapping

e When to Consider a Site Assessment
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3 Sections

1. Climate
2. Soils
3. Vineyard

Considerations and/or
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Climate

What are important
factors that impact
grape production.
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Soil Surveys and Maps

The Nova Scotia soil surveys
were conducted from 1963-
1975

These soil maps and
adjoining reports can
provide information about:

e Soil texture

e Soil drainage

e Crops use

Land capability
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e
The Old Way

Each report contains:

1. A general description of the county

2. Information about soil formation,
classification, and survey and mapping
methods

3. Information about each soil series present
in that county.

4. Soil interpretation for agriculture,
community development, forestry, and
material.

5. Information about plants, soil profiles, and
additional data.
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The New Way

Nova Scotia Soils Series Map
Compiled Nova Scotia Soil Series map from the CanSIS Soils database (Basemaps may be outdated). Please note that not all data is accurate or representative, and further
investigation may be needed. For more information, please reference the CanSIS Soils of Nova Scotia database: https://sis.agr.gc.ca/cansis/soils/ns/soils.html.
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The New Way

How To?
1. Visit farmdatatools.ca
2. Make an account (it’s free)

3. Navigate to Soil maps and
surveys

4. Find your property on the
map and click on it
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Nova Scotia Soils Series Map
Compiled Nova Scotia Soil Series map from the CanSIS Soils database (Basemaps may be outdated). Please note that not all data is accurate or representative, and further
investigation may be needed. For more information, please reference the CanSIS Soils of Nova Scotia database: https://sis.agr.gc.ca/cansis/soils/ns/soils.html.
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e The kind of surface material

e The mode of material deposition

The New Way e Soil classification from the Canadian
System of Soil Classification

What does it tell you?

e Soil name
e Soil ID
e Map Unit (from the paper surveys)

e Slope steepness class
e Surface stoniness class
e Soil layer that restricts root growth

e Type of root-restricting layer
e If multiple soil types are present, the

, :  Drainage class
percentage of the dominant soil type

 Parent material chemical properties in

* The size of the polygon the uppermost soil horizon

e The type of soil profiled (agricultural or

: e Texture class and percent sand, silt and
native)

clay in the upper soil horizon
<
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Soil Series Characteristics

I The New Way
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Slope Steepness:

Gentle Slopes

Surface Stoniness Class:

MNonstony

Surface Stoniness Class

Attribute
Label

Title

Descripriomn

Attribute definition

STOMIMNESS

Surface Stoniness Class

Rock fragments on the surface of a soll or those protneding above grownd hawve
mportant effects on soil use and managament. The limitanons they iIMpose are
related o their numiber, sare. and Spacing at the surface

The terminclogy that follows is further defined in the Cansls Manwal for Describing
Soils im the Fleld,

Clagses Stominess: 7 classes. Flest used n DS% 1.0
Classes
Code Class Description
(1] Monstony M stones or too few are present to interfere with cultivation {<0.01% of

surface, stones more than 25 m apart|

1 Sligkvthy stany Sl SLoneEs are présent that hinder culthqation shighthy oF not at all (0.0

4

sEOnYy

L1 % of surface, shones B-2%5 m apart).

hoderately Emough stones are present o cause some interference with cultreatian

[0L1-3% of surface, stones 1-8m apart)
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Soil Sampling
Who, What, When, Where, Why, How?

Who does it?

e Typically, a farm manager or
employee takes the sample.

e Perennia Conducts soil sampling for
Site Assessments.

><
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Soil Sampling
Who, What, When, Where, Why, How?

(——
What do you need?
e Soil probe, soil auger, or shovel.
e Probes can be acquired from a local
NSDA office.
e Augers are useful in rockier ground. f
S
[
Soil Probe Auger Shovel

><
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Soil Sampling
Who, What, When, Where, Why, How?

When to Sample?

e Samples can be taken anytime of
year. Often taken after harvest to
prepare for next year.

e Sample at the same time of year
everything time you sample.

e Sample every 2-3 years. Sample
more frequently if there are issues,
or management practices change.

><
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Soil Sampling

Who, What, When, Where, Why, How?
Where to Sample?

><
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Take a composite sample (15-20 samples
combined) after dividing your property into
reasonable blocks.

You want to take a new sample when there is
a change in topography, soil type,
management history, crop variety, and
drainage.

Walking in a zigzag pattern throughout your
field.

Sampling back and forth between rows and
skipping one.

Depth in vineyards is 0-15 and 15-30 cm

o O O O
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Soil Sampling
Who, What, When, Where, Why, How?

Why Sample?

Soil sampling helps make informed
decisions on:

e |nputs required for economical
and efficient crop production

e Fertilizer and lime requirements

 Diagnose problem areas

><
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)‘ Agriculture & Feod Protection Tel: 202-B93-6565
NGVA S I-A 176 College Road, Fax: 902-893-4193

[ J [ J
So I Sa m p I n g Agriculture Truro, NS B2N 2P3 e

FIELD SOIL SUBMISSION FORM

PLEASE FILL OUT THIS FORM COMPLETELY

Who, What, When, Where, Why, How? Er———

MAME: OFFICE USE ONLY

FARM MAME: Recaived at Regional Office {if applicable):

FARM REGISTRATION NUMBER:

How to get the Sample analyzed?

POSTAL CODE:

PHOMNE: Fax: Number of Samples:

e Place into sampling boxes or plastic

COPY TO: Date Received at Lab:

bags with the label and fill out the e ————

sheet for the NSDA Analytical lab. o | R | TR o e
e Make sure to include your crop! ;
e Results will be returned. :

Minimum soll requirement ks 250 500 mL or a filled soil bex.

Hours of Business Monday to Friday 8:30 am to 4:30 pm.
Samples can be dropped off Monday - Friday 8:30 am to 3:30 pm
Submizzion forme and additional information can be found on the website: https:/novascotia.cafagrifprograms-and-sarvicaslab-
ices/analytical-lab
es are analyzed as recelved. Laboratory Services is a testing facility only. 1t is up to the individual client to determine what testing i=

"
> < www.perennia.ca 20
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[ o RATING AMNALYSIS RATING
Soil Test Interpretation By -
e S

—_-_-

KOGy s ke e E

H ColdumGkgiba) L 2w M
P ——-—-

e Soil Organic Matter __---

Aluminum (ppm) 158 1160

Boron (ppm) < 0.50 0.56

e Macronutrients o
Iron (ppm) 169 264

e Micronutrients Manganess (ppm) 294

Zinc (ppm) 372 2697

e (Cation Exchange Capacity

e Lime Recommendation

ot
]
| | IIIIIII

<
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Soil Test Interpretation

Ideao 1 2. 3
pH (pH Units) Organic Matter (%) Depth

Cab. Franc 2

Pinot Noir

Chardonnay

00 15 30 45 60

><
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Cab. Franc 1

Cab. Franc 2

Pinot Noir

Chardonnay

200 400 600 800

. P205 (kg/ha) .- K20 (kg/ha)

e r r  r 'Y " " T =T

Depth

M 0-15
Ml 15-30
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Soil Physical Properties

Soil Classification

e Classify soil pits based on the
Canadian System of Soil
Classification.

e Horizons are identified (horizontal
layers in the soil distinguished by
structure and colour).

><
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Soil Classification
What am | looking for?

e Soil Structure
e Compaction

e Soil Texture
e Soil Colour
e QOther things

<
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Soil Classification

Soil Structure

The arrangement of
primary soil particles into
secondary soil particles
(aggregates).

* |nherent properties of

soil formation

e Biological activity S T |

e Wetting and drying - M Columnar

* Ploughing

 Freezing and thawing.

Prismatic

><
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Soil Structure

Compaction

Compaction is a major concern for
many vineyards.

O Blocks
Depth to Compacted Layer Points (cm)

Compaction is often human-induced, ¢::-

©12.19
O19.25

but cemented horizons are natural in = ¢==
some soil types.
Look for compaction within the pit.

Take compaction readings
throughout the site using a
penetrometer.

Surface vs. subsurface compaction.

www.perennia.ca 27
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Soil Classification

Soil Texture

Soil texture refers to the relative
abundance of sand, silt, and clay
in soil.

e Clay has the smallest particle
size, while sand has the largest.

e Soil texture cannot be changed.

 Important because it can give an
indication of nutrient retention
and drainage in soil.

><
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Sail sample before moistening

Soil sample after moistening, ready for texture /
particle size class determination

«—— Sand Separate, % ———

Rubbing sample hard to a thin film between
the thumb and fingers to ensure all sand sizes
are being assessed — if sample s not rubbed
hard, sand content will be underestimated

Lifting thumb from fingers to assess relative clay
content (stickiness) — if the sample is too dry or too
wet, stickiness {day content) will be underestimated

www.perennia.ca



Soil Classification

Soil Texture

Pore Space in Sandy Soil vs. Clay Soil

Sandy Soil Clay Soil

Less total pore volume Greater total pore volume

Less porosity Greater porosity

EThe COMET Program

><
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Soil Classification

Soil Colour

<

Dark grey/ black — high
organic matter content
Light grey — leaching

Pockets of red —iron
and aluminum
deposits, sign of poor
drainage

Darker — more oxygen

| SYSTEM

Munsell TOYR: ik ::d [ Munsell  10vR Soil-Color Charts =
-~ -
| . (] ] L] [ ] ] | 8/ 3
8/ an 82 83 a4 B/6 a8
< =
white .
| ypale yellow L
- W‘ i
|

7 . . . . [ ]
n " m i4 76
E fght gray
. L L] L] L]
1 62 63 6i4 6i6
light bght yellowish
le brownish yeliow

A rainbow of soil is under our feet; red as a barn
and black as a peat. It's yellow as lemon and white
as the snow; bluish gray. So many colors below.
Hidden in darkness as thick as the night; The only
rainbow that can form without light. Dig you a pit, or
bore you a hole, you'll find enough colors to well
rest your soil. --- F.D. Hole, A Rainbow of Soil
Words, 1985

-wn-nnnu
oo
, ﬂ

3/

AS | AS'Z | HAOL
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The plow layer is a darker colour and
therefore, likely has higher amounts of soil
organic matter.

><
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Reduction oxidation features are
present, indicating an imperfectly
drained soail.

Reduction
Oxidation

><
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Plow horizon

Old leached horizon from

before cultivation

— Accumulation of iron and
aluminum and other
nutrient

www.perennia.ca
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Soil Physical Properties

Infiltration

Infiltration rate is measured
to understand the impact of
heavy rainfall and surface
compaction.

<3 >20 Very rapid
3to 10 6 to 20 Rapid
10 to 30 2t06 Moderately
rapid
30 to 100 0.6to 2 Moderate
100 to 300 0.2t0 0.6 Moderately slow
300 to 1000 0.06 to 2 Slow
1000 to 40000 0.0015 to 0.06 Very slow ennia.ca 37
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Mapping

* LiDAR mapping
e Flow accumulation on fields

e More accurate
topographical lines

 Detailed maps

><
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Site Assessments

Conclusions

e Overview of what is involved and why.

e What are some key things to look for
when wanting a site assessment.

e Some of these things can be looked at on
your own.

* You may have multiple problems, or a
site assessment will help determine why
something is an issue.

* Provides considerations for replanting or
extensive renovations.

e Suggested to do before establishing a
vineyard.

<
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Thank you!

Questions?

cmccavour@perennia.ca
902-890-8629
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