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Interpretation of Soil Data

A Dependent on viticultural objectives,
especially on yield expectations.

A Water holding capacity and total
available water Is key.

A The assessment is an evaluation of the
combination of soil physics, soll
chemistry, and biological properties
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Objectives of the Soil Assessment

Evaluate soil physical, chemical, and biological
properties in relation to the optimum conditions
required to produce premium wine.

Determine physical, chemical, or biological hazards
that will affect vine survival and growth.

Determine measures necessary to restrict vine vigor
to levels consistent with the specifications of the
future vineyard.

Develop procedures and recommendations
concerning development or management of the
vineyard to address any physical, chemical, or
biological limitations to vine growth. Strategic Plan,
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Elements of the Soil Quality

Soil Chemistry:

olg Plant nutrients
Electrical Conductivity Nitrogen

Organic Matter Phosphorus

Sodium, Chloride Potassium

Boron, Aluminum, Nickel Calcium 1 Magnhesiuam

Micro-nutrients
Soil Physics:
Texture, Structure, Hardness, Rock Content, Porosity,
Available Water, Plastic clays

Soil Biology: Earthworms, Nematodes, Fungi, Bacteria,
Gophers, Voles.
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Evaluating
Viticultural
Potential
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Soil Physical Properties

A Texture: loam, clay loam, etc.

A Structure: the degree of aggregation of the particles
with each other

A Porosity: the relative amount and size of voids. (air
space)

A Hardness: influenced by structure and water content.

A Mottling: the oxidation and reduction of iron under
anaerobic conditions and is an indicator of poor
drainage

A Effective Rooting Depth (ERD)
A Estimate Total Available Water (TAW)
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~Soil structure

.. . the relative pro

rtions of different

Sizes created by the\aggregation of soll

particles. . .
. arrangement of
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Soil Structure Is Influenced by:

Texture (finer particles tendency to create finer
pores T need a wide range)

Organic matter content (more glues - good)
Biological activity (more larger pores - good)

Chemistry (calcium > 60% of CEC increases
aggregation; magnesium & sodium degrade)

Previous management: mechanical compaction,
tillage when too moist; vegetative cover-crop
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Platy Structure

Horizontal layers of"fw : '
soil, usually near#'
the surface,

caused by

flushing of
cations that hold § ﬁ’%
aggregates Ly

together (Ca)
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A Fine angular blocky clay loam
rface horizon

A Very fine angular blc
loam with rust mottles

ay

A Puddled massive clay
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Total
Avallable
Water
Influenced

by Texture

volume
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Total aval éble{ater and ripping depth
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Soil Rating Scheme based on
Total Available Water (TAW)
In the Effective Rooting Depth (ERD)

TAW in : :
Soil : Management and Vine Performance
the ERD Type Rating Implications
(inches) yp P
<15 Very low Irrigation critical; Fruit quality often good
1.5to0 2.5 Low Irrigation necessary; Fruit Quality good
2.51t0 3.5 1 Moderately low Irrigation desirable; Fruit quality optimal

3.5t04.5 \Y, Moderately high-{ Irrigation desirable; Fruit quality optimal

4.510 6.0 High Irrigation optional; Fruit quality ?
6.0 to 8.0 Very high Irrigation unnecessary, Quality poor
> 8.0 Excessive Not Suitable for Premium wine production

Developed by Alfred Cass and Daniel Roberts




Variation In
Rootzone

Due to
compacted
soil layers
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Due to very
loose soll
layers (deep)
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Very low draingdge Low drainage Too Lo Questional]

Scale in inches and feet. Colg Color | Texture Rock Soll Structure Plasticiy Visible Root density
depend on light conditions Hardnesp Type pores Row | Track| Mid

Profil Nol6  Duplex Dark Grayish Brown Plastic Loam 20

Dark :
. 10%<1linch| _.
Grayish y .| Friable| Granulaj Moderat¢
Rounded alluvig
Brown

Grayishl Light| 5%<Z1inch

Brown| clay | Rounded alluvig Massivg Very Hig

Grayishl Mediun 10 % < L inch

Brown| clay [ Rounded alluvig Massivg Very Hig

Dark
Yellowis
Brown

Sandy| 10 %<1inch

clay | Rounded alluvia Massivg  High

Paul R. Anamosa, Ph.D- Vineyard Soil Technologies, 707 22898



Very low draingdge Low draina Too Lo Questionaljle Undesiraly

. Soil Structure .
Scale in inches and feet. Colors depen Color | Texturd Rock Plasticity Visible Mottles Free [ Root

light conditions Hardnesp Type pores lime [densit

Profile No4 Dark Yellowish Brown Sandy Loam ERD (in.)16
e T
L -‘.;- A ,;4“-

Dark
Yellowis
Brown

Sandy] 5% <1linch

oam | Rounded alluvid 8% Moderats

Grayish 30 % 1to 2 inch
Brown Rounded alluvig

Grayish 80 % 2 to 4 inch
Brown Rounded alluvig
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Total Avallable
Water (TAW)

In Current
Vineyard

TAW calculated
for the various
rooting depths

Current and
future rootzone
are not the same
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Deep Tillage

Most Important

A Loosen subsoil to allow root exploitation 1
separate but do not destroy structural peds

ALeave soi l Il N future »r oot zoc
| oosenesso

A Create rootzone of uniform water holding capacity

Less Important:

A Incorporate amendments
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Increase uniformity of rooting depth

Soil Layers
Surface (10% rock)
Upper subsoil (30% rock)
Lower subsoil (95% rock)
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Implement Type

Conventional Straight Shank

A Vector force is lateral T requires
compaction to shatter brittle soil

A Relatively ineffective T must be repeated
In different directions

A Leaves zones of excessive structural
destruction and zones untouched.

A Repeated ripping pulverizes surface layetr.
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Implement Type

, L 20 inches - 500 mm
oW i

!
§ ‘/. .

Winged tine

1000 mm

Winged Tine: 40in

A Vector forceis up i lifts to
separate peds rather than
compacts.

A Requires only one or possibly
two passes.

A Creates extremely uniform
rootzone

A Much superior to straight
shank in plastic clay loams
and clays
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Plastic clay

A Plasticity is the property that allows soll to
deform rather than shatter upon the
application of a shear-force.

A Plasticity is highly influenced by water
and clay content.

A Highly plastic clays, must be sufficiently
dry to rip effectively
or the ripping Is detrimental (compacts).
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Mold board
plow i Slip plow = °

Inverts and mixes soill
from top to bottom

Causes too much
structural
degradation

Long term subsoll
compaction due to &%
degraded structure TP
unable to support
overburden.

May drag undesirable
subsoil to surface
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The right tool for =

the rightjob

Straight shank best for
busting into rock.

Winged tine will skip
across the rock
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The right tool for

the right jOb TS T S Y T

C
ﬁ Scale in inches and feet. Col Color | Texture Rock SoﬂStructure Plasici
0]
depend on light conditions ardnesp  Type
Winged tine best for: & --

Proflle Nol6  Duplex Dark Grayish Brown Plastic Loam
Aloam, clay loam, clay

A soils without rlgld | i R10%<1inch Friable| Granulaf Modera
. ounded alluvia
bedrock in future
rootzone.

Grayishl Light| 5%<Z1inch - .
A fractured and : Roundedalluvi
rounded rock okay 1

Grayishl Mediun 10 % < L inch _ .

Rounded aIIuvi
10%<1inch . '

Rounded alluvi
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In-row deep tillage
Increase rootzone
uniformity in

established vineyard
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Objectives of Chemical Analysis

ldentify chemical hazards that will impact or
preclude the production of grapes.

Assess overall soll fertility status.

Identify soil properties that will require pre-plant
remediation.

ldentify soil properties that will require on-going
management to avoid problems.

Facilitate selection of ripping depth, rootstocks,
vine spacing and trellis design.

Compile strategy of treatments that are
complementary and not negatively interactive.
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Soil Chemistry

Extremely important, but over emphasized compared to
others T easiest to assess even by marginally
competent.

Easy to miss-interpret if chemical interactions or
multiple imbalances are involved.

Use a qualified soil scientist; not a viticulturist or
entomologist, or bean-counter with only rudimentary
knowledge of soils.
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Chemical hazards that will impact or
preclude the production of grapes

Very high or very low pH

Aluminum toxicity

Boron toxicity

Excessive magnesium

Nickel toxicity

Elevated Electrical Conductivity (EC)

Sodium toxicity and high SAR
Chloride toxicity
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A & L WESTERN AGRICULTURAL LABORATORIES

Whose critical 1211 WOOOLANDAVE #1 » MODESTO, CALFORMA 85361 + (08)GES4R80 o FAX 208 s28478

REPORY NUMBER: (9-267-008

. “l(<.
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NAPA CA 94558- GROWER: HANDLERY-WILLOW CRK-8RN STE 35
DATE OF REPORT:  09/30/09 SOIL ANALYSIS REPORT PaGE 1
Organic Matl Phocpherus Potascium | Magneoum| Calclum Sedium pH Hydragen | Catica PERCENT
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V I I C u u ra ] 56172 1.BL 67 31H 40" 476H | 3790Y| 1275VL | \39VL ( 46 |\ 58 128 | 236 52 132 | 269 | 540 07
Oal S Of th ese p: 56173 | 2.4M 77 18M 29" 385VH| 161§ | Ga2L avL 52 66 31 88 11.1 | 150 | 385 | 345 09
g 3 55174 1.0L 50 15L 14+ 133M | 187H\] 485VL |/ 25L 50 68 31 7.5 45 206 | 324 | M0 14
** NaHCO3-P unreliable at this soil pH
. Nivtogan Cutlur Zns | Mmnganeca lran Capper Becos Excecs Soluble | Chlotide PARTICLE SIZE ANALYSS
SANPLE ik
What data is o I R I B B R RO I T T ) E——

spm ppm pm ppm spm ppm ppm Rating | mmdociem
1 86VH | 35H | 0D4VL| 10M 35VH | 0.9M | 0.6M L 1.2M

m I S S I n g ? : 24M 24M | 0D.3VL K| 22H 03VL | 0.3VL L 0.4L

| sl 20M 0.1Vl VL 6L 01VL | 0.1VL L 0.2vi

% * %

C )

T2k ropar apples only o he camplels| tected. Samples ave retained a maermum
of haty doys ater lecing )
WERT TO LBS PER ACRE QF THE ELENENTAL FOfMA ,L/-l uftiics

Low pH should
trigger analysis ErEErs » o
fO I AI um | NUMm MOST SCRS WEXSH TWO (2) LIS POUNGS (DR WEXGHT| FOR AN ACRIE OF SOL 6.3 INCHES DEEF A & L WESTERN LABORATORIES. INC.
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Hazards

Table 1. Guidelines for Interpreting Laboratory Data
on Soil Suitability for Grapes ¥

Severe
problems
(25-50%

No problem Increasing problems
Possible problem and (less than 10% (10 to 25%
units of measurement yield loss yield loss ;
expected) expected) yield loss
expected)

Salinity
Permeability

Toxicity

Chloride meq/l Below 10 10 to 30 Above 30

(mg/l or ppm) (350 ppm) (350-1060 ppm) | (1060 ppm)

Sodlum (meal) 107 15 Above 15 Above 30
(25071 350 ppm) (350 ppm) (690 ppm)
Miscellaneous 5.0to5.50r <5.0
pH 5.5t08.5 7.5t08.0 >8.0

a Interpretations are based on chemical analysis of the soil saturation extracts from soil samples
representing a major portion of the rootzone i usually the top 2 to 3 feet of soil.

Note: guidelines are flexible and should be modified when warranted by local practices, experience,
special conditions, or methods of irrigation.

From ASalinity Appraisal of Soil and Water for
Division of Agricultural Sciences, University of California. Leaflet 21056
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As pH drops below 5.5 hydrogen becomes
more prominent on the CEC and skews data

Excessively

S -2. S-3.10 S-4.10 -4. -5. -6.
mg/kg mg/kg  mg/kg mg/kg ma/kg r
Profile Layer Depth (in)

: . 100 | 295 | 2.5 89

101 | 0.3 || 990
385 | 25
314 | 0.4]| 308 | b
1 | 281 1560

0.2 [\2720f 0.1

A May require calcium carbonate as well as dolomitic lime

(calcium magnesium carbonate) for pH and gypsum
(calcium sulfate) for neutralization of the aluminum.

Paul R. Anamosa, Ph.D- Vineyard Soil Technologies, 707 22898



