Soll Testing & Plant Analysis

Rory Maguire and
Steve Heckendorn
Virginia Tech

Soll Testing Lab
Manager

Lab Phone: 540-231-6893
Desk Phone: 540-231-9807
Email:;

#

Soil Testina Lab. Virainia Tech


mailto:soiltesting@vt.edu

Soll Testing:

s Used to estimate nutrient availability in
the soil and to provide fertilizer and
lime recommendations.

= Available through Virginia Cooperative
Extension and private laboratories.

= Routine Soil Test Analysis --

¢ Soll pH plus plant available levels of
P, K, Ca, Mg & various micronutrients
and estimated CEC.
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Today, Soil Testing is also Part of

Monitoring and Managing
Environmental Risk




Components of Soil Testing

m Sample collection
m Analysis
m Interpretation -

= Recommendations é'n :
& Reporting :




Summary of Sampling Instructions

Back of Form—

1On Sample Box |
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www.pubs.ext.vt.edu/452/452-129/452-129.pdf
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Lab’s web site 2
www.solltest.vt.edu
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The greatest potential
for error In soill testm?
S In taking the sample



Why do we need
to collect a good
soll sample?

= A half to one pound sample
must represent, on the average,
2 million Ibs of soll per acre
being sampled

MANMH: p. 157
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Samples must be representative
of the area being sampled, thus:

= One sample should represent
Jjust one management unit

= Separate landscape into uniform
areas no larger that 10 acres
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Landscape Position

Soil Color

Eroded Area
A

Light Colored Soil
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Samples must be representative
of the area being sampled, thus:

m Take separate samples from areas that differ
significantly if they can and will be managed
as different management units

= Avoid areas that are not representative of the
entire area, such as old fence rows and other
odd spots, including areas influenced by
pets, chemicals or other man-made activities
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Soll Testing: Sampling Tools

= A sampling tube or auger
(trowel or spade can be used)

m A clean plastic container

= Laboratory’s soil sample containers
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Sampling with a spade
or garden trowel
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Samples must be representative
of the area being sampled, thus:
m Take 10 or more subsamples

per sample area

= For large acreage, a minimum
of 5 cores (subsamples) per
acre should be collected within
a uniform area
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Z10-Zag “Pseudo-Random” Pattern
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Sampling Depth

Thatch or Mulch

*\m.‘%.

"®¢® SAMPLE ';._.,-;
"o - "HERE

s Turf—2to 4", excluded any
thatch

m Gardens — 6 to 8” or tillage
depth

m [rees and shrubs — 6” remove
any mulch or surface debris
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Additional Guidelines: Soil Sampling

s Sample before plant establishment!

m Areas should be tested at least once
every three years

= Do not wait until the last minute. Fall is a
good time to sample

= Recommendations are only as good as
the sample collected and information
supplied.
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Virgimia Tech
Soil Testing Laboratory
PUBLICATION 452-125

Virginia Cooperative Extension

Soil Sample Information Sheet for
Home Lawns, Gardens, Fruits, and Ornamentals

Flease Pring

DISTRUCTIONS: See other side for sampling insmactions. For a recommendation, be sure 1o fill i the plant code number.

Place check marks ( + ) where appropriate. Use another form for commercial crop production. Send samples, forms, and payment

o Virginia Tech Soil Testing Lab, 143 Swyth Hall (0443), Blacksburg, VA 24041, in a stardy shipping carton. Processing will be
dalayed if soil is ot received in an official sample box. Ses wwwrodinerr v edw for more information.

City:

Connty Where Soil is Located (required):

Your Wame: Date saropled:
E-mail: Phone:
MMDDYY
Matlimg Addrass:
O Use ozly
Extumdion
ZIF Code (required): Uit Coda:

Copy Fepont To (Comsultant, etc):

Their E-mail:
SAMPLE PLANTTO PLANT CODE LIST
IDENTIFICATION BE GROWN Lawn: Kentucky Bluegrazs, Non-Acid-Loving Shrubs
Your Sampls Box Inzert Plant Code # Fescue, or Ryegrass an_d T“:E — -
Murnber or Mame from list at right ching New Lawn 45 Shoubs - Lilac, Forzyihia,
(U to 5 digits) : 202 Maiztzinizg Lawn, Repair of Boxwood, etc.
| | | | | | | | | Bare Spatz 144 Trees - Pins, Mapls. Dak, exc
Lawn: Bermudagrazs, Fruits
SOIL INFORMATION Zoysiagrass, or 5. Agnstine 120 Apple:
) ) B hlichize Kew Lz 111 Blackberries
Last Lime Application DUSHIES NEW LEWD 117 Bluchemio
Mammizining Lawn, Repair of :
Mionths Previous Pounds per 1000 sg. fr. Bare Spatz
- o Carden
C:I 0-a D 10350 210 Vegetzble Gardan
D 7-12 D 51100 211 Flower Fanden
4 - oL 117 Foses
) 13-18 O 101-150 2 Boses 230 Quince
() 18+ () 151+ Acid-Loving $hruhs 231 Raspherries
350 Azslea: 132 Sowar Cherry
lamen 133 Smawberries
Andzoredas 134 Sweet Chemiss
Camellias
Larel House Plants
Fhododendron 150 Posted House Plant:

Send im payment along with sodl sample and formy, meke check or money order paynbls to

SOIL TESTS DESIRED AND FEES T N
|:|3.nm:|e (soil pH. P K. Ca. Mg, Zn, Mn, Cu, Fe, B, and estimated CEC) 510,00 $16.00
Do:ga:li-: Mater — Determunes percentage in sodl - no recommendation given 400 56.00
D'Sohb]e Salrs - Detemmines of femilizer salis are too high B0 53.00
DFnH. Fesults: FAT = (w/ area code) .00 52.00

“Treasurer, Vingimia Tech. ™

|§I Pleasze fill out the following form.

“Writeable”
Forms
Available
Online at
WWW.Solltest.
vi.edu

under “Fees
and forms”
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V7~ Soil Testing Office
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Name & Sample ID on
box = what’s on form
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Virgmia Tech

So1l Testing Laboratory
PUBLICATION 452-128

Soil Sample Information Sheet for Golf Courses and Industrial Lawns

Plegse Prine

IMSTRUCTIONS: For a recommendation, be sure to ill in the muof code number. Place check marks (V) where appropriate
Usze anpther form for commercial sod prodaction. Send samples, forms, and payment to Virginia Tech Sail Testing Lab, 143
Smyth Hall (3265}, Blacksbure, VA 24041, in a sturdy shipping camon. Precessing will be delayed if sodl is not received in an
offictal samaple box. See wirdisslinesd vtedn for more information

Virginia Cooperative Extension

Your MName Diate saropled:
E-mail: Plons:
AVDDVTTY
Mallmz Addrass:
Crifica Usa ony
Extanzion
Ciiy: ZIP Code (required) it Coda:
Connty Where Soil is Located {required):
Copy Beport To (Consultant. &tc):
Ther E-matl
SAMPLE PLANT TO
IDENTIFICATION EE GROWN TUEF CODE LIST
Your Sample Box Inzert Flant Code # 20 Puftinz Greens, Benterass
Hhunber or Name from list at right - )
{Up to 3 digits) B o= 81 Pummng Greens Bemmmdasrass
(TIT1]] [T1] [2mese
= 33 Tees, Benuudagrass
SOIL INFORMATION o T -
Last Lime Applicarion 34 Famways - Eeamcky Bluegrass, Fesoue
Womths Previous Foate Tons/AcTe 85 Fairways - Benoudagrass
.::} - G 0 26 Athletic Fields - Keatucky Bluegrass, Fescue
) o-6 (ho1-10 87 Athletic Fields - Bermudagrass
7-11 D 11-210 28 Indnsoial Lawns - Henmcky Bluegrass, Fasoue
':::' 13-18 C' 11-30 39 Indusmial Lawms - Benundagrass
{19+ 3.1+
S0IL TEST DESIRED AND FEES T
[ Foutne (soil pH. B X Ta, Mg, 7o Wi Cu, Fe, B, and estimaced CEC) 0.00 STE00
Crrganie Matter =00 56.00
[ Zohdle Sals §2.00 53.00
[] Fax Results: FAX # (wiarea code] £1.00 52.00
Method of Prymenr [ |Check Enclosed or | [ JBill oy Business  FIN or 554 required for billing
Semd i peymant 2long with soil sampls and formy; make check or monsy order payable to “Treasurer, Firgimiz Tech "
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Drying Samples

If a soll sample Is wet, then

¢ Allow it to air-dry

¢ Do not oven-dry .
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Certified Crops Advisors
Sample Exam Question

The most precise component in a soll
testing program is normally:

A. sampling

B. laboratory analysis

C. extrapolation

D. interpretation and recommendations

Soil Testina Lab. Virainia Tech



V7 Soil Testing — Analysis Prep
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V7 Soil Testing — Nutrient Extraction
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Soll Testing: Analysis of Samples

s Extractants will vary from one lab to
another!!!

= Using different extracts will results in
different numbers

being reported for
the same nutrient!
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Selected Common Soil Test Extractants

Extractant Composition Nutrient Source
Mehlich 1 0.05 M HC1 + P Fe/Al & Ca
0.0125' M HzSO4 bound

Mehlich IIT | 0.015SM NH,F+0.2 M P Fe/Al & Ca

CH;COOH +0.25 M bound

NH,NO;+0.001 M
EDTA+ 0.013 M HNO;
Bray P, or 0.03 M NH,F + P Fe/Al bound
Weak Bray 0.025 M HCI
Bray P, 0.03 M NH,F + P
0.1 M HCI

Olson 0.5 M NaHCO; P Ca bound
Ammonium NH4OAc K Exchangeable
Acetate
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First Soll Fertility Test

50 B.C.
Columella
recommended the
Taste Test tO
measure acidity and
salinity of solls.
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V7 Soil Testing — Nutrient Analysis
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V7~ Soil Testin g — pH Measurement
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Components of Soil Testing

m Sample collection
m Analysis
m Interpretation — Sufficient, Low, etc.

m Recommendations - Fertilizer and
Lime Needs
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Calibration Curve

Medium
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P & K Recommendations: VT STL

Phosphorus:
¢ L+ L, L-(<12Ib/a)— Critical Level

Potassium:

oL, L- (<56 Ib/a) —critical value

¢ Loamy sands and sandy loams, K will
tend to leach and accumulate in the
subsoil. If plant roots can reach this K,
then K may not be a problem despite a
low test level in the top several inches

Soil Testina Lab. Virainia Tech



Ca & Mg Recommendations:
VT STL

Calcium:
¢L - deficient for peanuts

¢L - may not be deficient for other plants, but
0H Is normally too low for optimum growth

Magnesium:
¢L - critical level for coastal plain soils
oL, L —critical level for Piedmont &

Appalachian soils
¢Apply dolomitic limestone if pH is low
¢lf pH is optimum, apply 30 |lbs Mg/A
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What’s Needed to Make a
Lime Recommendation

Crop Code sets Target pH -
where you want to be.

Soil (water) pH tells where you are.

Amount of Exchangeable/Residual Acidity
(Buffering Capacity of Soil) tells how much
lime Is needed to get from WpH to TpH

More Clay = 1 CEC =1 Exch. Acidity
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VNMS&C:
p. 44

Lime Recommendations

BpH of Target pH
Unlimed Soil 5.2 6.2 .
------ lime, T/A -----
6.60 0.00 0.00 0.00
6.30 0.00 0.50 1.00
6.00 1.00 2.00 2.75
5.70 2.25 3.75 4 .50

5.40 3./5 5.25 6.25
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VT Lime Recommendations

are Based on the Followmg
dClorS:

1. Crop to be Grown (sets target pH)
2. Soll [water] pH (plays a small role)

3. Soll Buffer [pH] Index (measures total
acidity / buffering capacity of soll)

4. Credit For Previous Lime Application
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IS current
pH lower
than the

target pH? Neutrality

Target pH

Current pH

MANMH: p. 47



Important to Know the Method!

Different buffer solutions (Initial pH):

¢ Mehlich (6.6 pH)
¢ Woodruff (7.0 pH)
¢ SMP (7.5 pH)
¢ Sikora (7.7 pH)

¢ Adams-Evans (8.0 pH)

Note that a lot of other buffer readings will be
higher than Mehlich BpH'’s starting pH. So if
a BpH is > 6.6, then it is probably not a
Mehlich buffer value.
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@@ Soluble Salts Test $2
2> Not Normally Needed

Container Grown
Band fertilizer too close to the seed

Drought
Salts from external source

(over-fertilize, groundwater, VDOT,
cleaning chemicals)

Ocean salt from storm surges and
brackish waters ANy
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Soll OrganécjL Matter Test

Not normally needed
Farmers use to adjust herbicide rates

To know more precisely the amount —
to verify contract specifications

To compare levels at different times
Requested most on garden samples

\Q-““!‘:
\ &'.'.l!
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Other Reported Values
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Soil Components

Sand

¢ No Electrical Charge (Neutral)
Silt

¢ No Electrical Charge (Neutral)

Clay
¢ Negative Electrical Charge

Est.-CEC suggests ballpark clay content of soll.
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N
4y “Balancing the Soil”

As In the Basic Cation Saturation concept ,
IS the approach a soil should contain a
certain percentage of each of the basic
cations, to be “balanced”.

(e.g., 65-75% Ca, 10-12% Mg, 2-5% K)
2
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¥/ subscribes to the “sufficiency level”
concept and not the “basic cation
saturation” idea.

« The “Balancing” approach has not stood
up well under scrutiny.  ga
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Common Conversions

Px 2.3=P,0. P,O. 23=P
K x 1.2 =K,0 K,O 1.2 =K
NOS- 4.4 — NO3-' N NO3-' N X 4.4 — NOB-

ppm X 2 = |b/A Ib/A 2 =ppm

Labs report values in different forms and units!
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Using Results from other Soill
Testing Laboratories

Results from other labs
must be converted to
Virginia Tech values so
that recommendations
can be made based on
VALUES
recommendations.

J. T. Sims (1989)
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Soll Testing = Plant Analysis

MANMH: p. 180-185
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Tissue Testing

= Most commonly used to diagnose nutritional
problems related to poor growth or color, or to
monitor the effectiveness of fertilizer practices
on growing plants.

= Not a substitute for soil testing.

= Most effective when used in conjunction with a
regular soil testing program.
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Tissue Testing — Sample Collection

Proper sampling requires that a specific
olant part be taken (particular leaf, group of
eaves or portion of the plant)
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Tissue Testing — Sample Collection

= If no instructions are available —
general rule of thumb iIs to sample the
upper, most recently mature, fully

developed leaf 1

®

Omamentals and Flowers

Crop When to Sample Where to Sample Quantity
Carnations Mewly planted dth-5th leaf pair from base  [20-30

Established Sth-bth leaf pair from base  [20-30
Chrysanthemums Befarefat bloom Top leaves an flowering stem [20-30
Ornamental trees and  [Current year's growth  |Recently mature leaf a0-700
shrubs
Fionsettias Befarefat bloom Recently mature leaf 15-20
Foses At bloom Recently mature compound  |15-20
Turf Active grawth Leaf blades. Avaid soil 2 cups

cantamination
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Tissue Testing — Sample Collection

= DO NOT COLLECT:
¢ Diseased or dead plant material

+ Materials damaged by insects or
mechanical injury

¢ Plant that have been under nutrient stress
for an extended period of time.

s If a nutrient deficiency is expected.:

¢ Collect samples from affected area and
from normal plants in the immediate or
adjacent areas
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Tissue Testing

m If leaves are dusty:

¢ brush or wipe with a damp cloth to
remove contaminates

or

¢ Wash in a mild detergent and rinse in
running water.

m Air-Dry tissue samples before shipment
to the laboratory

Soil Testina Lab. Virainia Tech
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VCE’s web site = www.ext.vt.edu
or pubs.ext.vt.edu/
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