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Introduction

The University of Delaware (UD) Soil Testing I.ab
uses the Adams-Evans buffer pH method to

determine lime requirement for a field based on soil
test analysis of an 8-inch composite soil sample. This
quick reference guide will walk you through the steps
for determining the lime recommendation using the
Adams-Evans buffer pH. Other regional soil testing
laboratories may use a different soil buffer pH test to
determine lime requirement (Table 1). If the lime
requirement test was performed by laboratory using a
different buffer pH method (e.g., Mehlich, Modified
Mehlich, SMP, or Sikora), refer to Measurement and
Management of Soil pH for Crop Production in Delaware
(available at http://www.udel.edu/0013466); Shober
et al., 2024) for the appropriate lime tables.

Table 1. Buffer pH test methods used by regional soil testing

laboratories.

Lime Requirement
[Laboratory d

Method
University of Delaware [Adams-Evans
AgroLab SMP
Brookside Laboratories, Inc.  [SMP/Sikora
Penn State University Modified Mehlich

Rutgers University [Adams-Evans

Spectrum Analytical

. Sikora
[Laboratories

Virginia Tech Modified Mehlich

[Adams-Evans (KY
location); Mehlich
(NC location)

Waters Agricultural
[aboratories, Inc.

Mehlich; SMP (by

\Waypoint Analytical request only)

Making a Lime
Recommendation

Follow these steps to make a lime recommendation:

1. Determine the target pH of the crop and select
the appropriate Adams-Hvans lime table. Tables
are available for 6- and 8-inch soil samples for all
target pH levels except for target pH 4.8.

The University of Delaware groups crops into
seven different soil target pH values. Crop specific
listings of target pH and critical pH are available
in Measurement and Management of Soil pH for Crop

Production in Delaware (available at
http://www.udel.edu/0013466); Shober et al.,
2024). Note: If soil organic matter (OM) is greater than
6% (based on the soil test report), use a target pH of 5.6.

e Target pH 4.8 — Blueberries (no lime
table; soil will likely need acidification)

e Target pH 5.2 — Non-scab resistant
potatoes

e Target pH 5.6 — Acid loving plants;
black, high organic matter soils
Target pH 6.0 — Most Delaware crops
Target pH 6.2 — Some vegetable and
forage crops

® Target pH 6.5 — Many commercial
vegetable crops; commercial turf; high Ca
demand crops

e Target pH 6.8 — Alfalfa and herbs

2. Obtain the water pH and buffer pH values from

the soil test report. Determine the base lime rate
from the appropriate Adams-Fvans lime table by
selecting the value where the water pH row



(shown along the left side of table) and the buffer
pH column (shown across the top of the table)
intersect. Alternatively, the base lime rate can be
calculated using the equations available in 4
Comparison of Methods to Determine Lime Requirement
(available at http://www.udel.edu/0013612).

Note: the base lime rates are for agricultural grade lime,
which is assumed to have 67% effective calcinm carbonate
content (ECCC). Refer to Liming Materials and
Management (available at
http://www.udel.edu/0013552) to calculate the
ECCC of other liming materials. Base lime rates

from the look up tables can then be adjusted for
alternative liming materials using the following
equation:

Adjusted base lime rate (ton/ ac) =

Base lime rate from table | . o )
[ 067 ] =+ ECCC of liming material

3. Determine whether a lime credit is necessary.
The lime credit (reported in tons/ac) is used to
account for any lime that was applied in the past
18 months that has not had a chance to react, as
calculated using the equation:

Lime credit (ton/ ac) = Previous lime rate (ton/ ac) X
Lime availability factor

Where the previous lime rate (tons/ ac) is the amount
of any liming material applied within 18 months
of the soil sampling event and the Zme availability
factor is based on the length of time since last
application (Table 2).

Table 2. Availability factor used to adjust lime rates when
liming materials were applied within 18 months of the current

soil test.
Time Since Lime Lime Availability
Application (months) Factor
0-6 0.75
7-12 0.50
13-18 0.25
>18 0.00

4. Determine the net lime requirement by
subtracting the lime credit from the base lime
recommendation, as determined from the cutrrent

soil test using the following equation:

Net lime requirement (tons/ ac) = Base lime requirement
(ton/ ac) X Lime credit (ton/ ac)

5. Determine the type of lime recommended (e.g,,
calcitic or dolomitic agricultural-grade lime) based
on Mehlich-3 (M3) soil test calcium (Ca) and
magnesium (Mg) values obtained from the soil
test report as outlined in Table 3.

Table 3. Reconmmended type of lime as a function of Meblich 3
sotl test Ca and Mg concentrations as reported in University of
Delaware fertility index value (UD-FIL).

Recommended
Soil Test Levels* .

Lime Type
M3-Mg is less than 50 UD-FIV Dolomitic
M3-Mg between 50 and 100
UD-FIV AND M3-Mg is less Dolomitic

than M3-Ca

M3-Mg greater than 100 UD-FIV | Calcitic

M3-Mg is greater than 50
UD-FIV AND M3-Mg is greater Calcitic
than M3-Ca

*Soil test Mg value of 50 UD-FIV is equivalent to 131
Ib/ac (65.5 ppm) and 100 UD-FIV is equivalent to
262 1b/ac (131 ppm). Soil test Ca of 50 UD-FIV is
equivalent to 1000 Ib/ac (500 ppm) and 100 UD-FIV
is equivalent to 2000 1b/ac (1000 ppm).

Adjusting the Lime
Recommendation based on
Tillage System

The lime recommendation may need to be adjusted
for fields managed under conservation tillage or
no-till. The University of Delaware recommends
submitting a 2-inch composite sample from fields
managed under conservation tillage or no-till to the
soil testing lab to determine the need for lime. If the
soil pH of the 2-inch composite sample from the
same field is below the critical pH, we recommend
also that the soil test laboratory run the lime
requirement test on a 6- or 8-inch composite sample.
If lime is recommended for the 6- or 8-inch



composite sample, determine the appropriate base
liming rate for conventional tillage systems. If lime is
not recommended for the 6- or 8-inch composite
sample, surface apply 1.5 tons/ac of agricultural grade
limestone to raise the soil pH in the surface soil layer.

Example Lime
Recommendation

The following example illustrates how to make a lime
recommendation for conventionally-tilled grain corn
grown on a field that received 0.5 tons/ac of
agricultural grade calcitic lime 15 months ago. The
soil sample was collected in the fall prior to the crop
to a depth of 8 inches (Table 4).

Table 4. Information Obtained from the Soil Test Report -

Excample Lime Recommendation.

Parameter Value Reason

Soil organic 1.2 | To determine if the target

matter, %o pH for high organic matter
soils should be used.

Water pH 5.4 [ Also called soil pH. Used to
determine base lime rate
from table.

Buffer pH 7.65 | Used to determine base
lime rate from table.

Mehlich-3 soil 78 Used to select the type of

test Mg, UD-FIV lime.

Mehlich-3 soil 184 [ Used to select the type of

test Ca, UD-FIV lime.

The target pH for grain corn is 6.0 based on the

University of Delaware Nutrient Recommendations (available

at http://www.udel.edu/008353) for agronomic

crops.

Determine the base lime rate using the
Adams-Fvans [Lime Recommendation Table for
target pH 6.0 (excerpt shown here; Table 5). The base
lime rate is reported in tons/ac based on
neutralization of pH to a depth of 8 inches using

agricultural grade limestone with 67% effective
calcium carbonate content (ECCC).

Table 5. Excerpt from the Adams-Evans Lime
Recommendation for target pH 6.0 -- Example Lime
Recommendation.

Adams-Evans Buffer pH
Water

pH
7.80 | 7.75 | 7.70 | 7.65 | 7.60 | 7.55

56 | 0.50 | 0.50 | 0.50 | 0.50 [ 0.75 | 0.75

55 [ 050 [ 050 | 0.50 | 0.75 | 0.75 | 0.75

54 [ 050 [ 050 [ 0.75 ) 0.75 | 1.00 | 1.00

53 1050 [ 0.75 | 0.75 | 1.00 | 1.25 | 1.25

52 [ 050 | 075 |1 0.75 | 1.00 | 1.25 | 1,25

5

The base lime rate for this corn crop is 0.75 tons/ac.

The lime credit is calculated using the information
provided by the grower (0.5 tons/ac calcitic lime
applied 15 months ago using the equation:

Lime credit (ton/ ac) = Previous lime rate (ton/ ac) X Lime
availability factor (from Table 2)

Lime credit (ton/ ac) = 0.5 tons/ac X 0.25
Lzme credit = 0.125 tons/ac

The net lime requirement is determined by
subtracting the lime credit from the base lime

recommendation:

Net lime requirement (tons/ ac) = Base lime requirement
(ton/ ac) X Lime credit (ton/ ac)

Net lime requirement = 0.75 tons/ ac— 0.125 tons/ ac
Net lime requirement = 0.625 tons/ac

We recommend using dolomitic lime because the
Mehlich 3 soil test Mg value (78 UD-FIV) is between
50 and 100 UD-FIV AND is less than the Mehlich 3
soil test Ca value (184 UD-FIV).

Final lime recommendation = 0.62) tons/ac of
dolomitic lime
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