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Chall enges with finding nthe
How soils become acidic or alkaline
Common sampling techniques to capture pH variability

Variable vs. fixed [ime application



What is pH

H*  OH R e
ACID 1
The amount of acidity primarily
NUTRAL 7 depends on the concentration of
hydrogen (H+) and hydroxyl (OH-) in
the soil
ALKALINE

14

pH 7.0 [H+] = [OH1] is neutral

Neutral 2 Optimal for Plant Growth



Optimal pH

Optimal pH can vary for different crops:

some crops such as corn or grasses can tolerate a wide range in pH levels

others such as alfalfa grow better at specific pH levels

It should be remembered that pH values below OR above
optimal range can have negative effect on plant growth



Optimal pH
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Relationship between soil pH and SCN
population densities

Survey of 21 fields
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To lime or not to lime?

The real challenge is to find that OPTIMAL
RANGE

Can be complicated for rotations with crops
that differ in sensitivity to pH

Negative effects of low soil pH can be offset by
soil properties that have positive effect on
plant growth



To lime or not to lime?

Survey of 25 soybean fields with acid subsoils
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Survey of 35 soybean fields with high pH subsoils
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How soils become acidic or alkaline? . .

Acidification is promoted by:

Leaching of bases with rainfall

Soil processes that lead to acidification: decomposition of organic
matter (nitrification, oxidation of sulfur)

Crop removal of basic cation

Application of fertilizers that produce acidity



N as source of acidity

Amount of pure limestone required to
offset the acidity produced by N fertilizer

Equivalent acidity

Material (Ib. CaCo, per Ib. of N
Anhydrous ammonia 1.8
Urea 1.8
Ammonium nitrate 1.8
Manure 1.8

Diammonium phosphate (DAP) 3.5

Ammonium sulphate 5.3

Monoammonium phosphate (MAP) | 5.3




N as source of acidity

Acidification rates from N fertilization depend on soil properties
or buffer capacity of the soil

CEC of soil, base saturation
Soil organic matter content

Presence of free carbonates

For example: after 39 years of continues corn and N fertilization surface soill
pH of Nicollet decreased only 0.3 pH unit from 6.1 to 5.8.

Data from Northern Research and Demonstration Farm
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N broadcast on the surface
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Formation of calcareous soils

Mowl-shaped depressions are characteristic of the Des Moines Lobe

AThese depressions are "closed,” meaning they have no drainage outlets,
so artificial drainage is very common
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on the soil surface



Mapping soil pH

It is not possible to test the entire field therefore we need to take
representative samples to estimate and map soil pH

Things to remember:

Subdivide area into homogeneous units

To take enough cores per composite sample to avoid micro scale
variability (at least 10-12 cores)



Mapping soil pH
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Sampling by soil types:

Assumption is that pH or other fertility
characteristics are uniform within given
soll type

In reality variability within soll type
might be as large as between solil types



Mapping soil pH

Grid sampling:

Comes in different sizes: from the intensive 0.5 up to commonly
used 2.5 acre grid

Most researchers agree that sampling on 1 acre grid would
give a better estimate of soil variability than 2.5 acre grid

The grid size ultimately depends on spatial variability and will
differ from field to field
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Mapping soil pH

H5.1 ® pH 5.3
@ hH5.

@ PH?S.8 6.2

T I TTL T PTPP

pH 7.2 e

o
‘ pH 73 e

" pH8.2, CCE 13%

pH of composi tes ampleSZ
s it representative of the whole cell?



Mapping soil pH

Mapping soil pH with Real-Time Sensors

Allows collecting soil pH information on a
much denser scale taking sample every 10
seconds






Real-Time Sensors

Reasonable correlation
between Veris MPS sensor
and actual pH values.

Correlated better to buffer
pH values



Mapping soil pH

Sampling by zones:

Can reduce number of samples compare to grid sampling and
still maintain acceptable resolution

Information used to delineate zones:

Remote sensing
Differential elevation
Yield maps

Electrical conductivity maps



Color of the aerial image corresponds to
the color of the leaves and the percentage
of canopy closure
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