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Soll pH affects many chemical
and physical reactions in soll

A Availability of most essential elements
A Activity of microorganisms
A Ability of soil to hold cations

A Solubility of noressential elements such as
heavy metals

A Herbicide performance



Relationship of plant nutrient availability to soil pH
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Relationship of plant nutrient availability to soil pH
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What factors determine
the lime needs of a soll

A Soil pHiT determined by soil test
A Buffer pHi determined by soil test
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Figure 6-2. Active and reserve
acidity in soil compared with a
poultry watering fountain.




tons/acre dolomitic aglime (80-89)

Figure 3. Aglime rates required to

reach target pH - Marshfield, WI.
Initial pH = 5.3
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What factors determine
the lime needs of a soll

A Soil pHiT determined by soil test
A Buffer pHi determined by soil test

A Organic matter levél determined by soil
test
A Target pHi determined by crop rotation

I Lime requirement for a target pH of 6.8 =
2.0(1.64(6.80H)(OM-0.07)0.046(SMP))



Target pH

A Alfalfai 6.8

A Corni 6.0

A Oatsi 5.8

A Red Cloveii 6.3
A Soybeari 6.3
A Pasturd 6.0



the Effectiveness of a Lime
. Application.
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HOW LIMESTONE WORKS

A SURFACE

surface soil
: IR 4PLUm
Particles of Arcas of acrd sal
Limestone revtralized by
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Incorporation is critical

Table 4. Changes in soil pH as a function of time and soil amendment added to a
Withee silt loam

Amendment Rate o 2 10 26 48

soil pH

None 5.0 5.0 4.8 2.1 <7

Aglime (90-99) 1 5.0 5.0 5.1 5.2 5.4
2 5.0 5.1 5.1 54 5.4

4 5.0 5.2 54 5:9 59

16 5.0 5.8 6.2 6.7 6.9

Papermill lime sludge 3 5.0 5.8 6.0 5.8 6.0
10 5.8 6.8 6.8 7.0 7.2

Primary tillage performed annually. Maximum pH reached at 48 months; thereafter, pH declined.
Peters and Schulte, Univ. of Wis., unpublished data.
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Figure 1. Long-term trends in solil pH,
Hancock ARS
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Figure 2. Long-term trends in soil pH,
Marshfield ARS
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Depth of tillage affects the
lime requirement of soils

Tillage depth Factor used to
adjust lime
recommendations
for depth of tillage

(inches)

1.00
1.15

1.31
1.46
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Date of silking as affected by pH
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Marshfield Grain
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Marshfield Silage
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Hancock Sweet Corn
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Earleaf Mn content at silking

1974 Arlington

€ 1977 Hancock

A 1977 M arshfield

0 1987 Arlington

<£1989 Arlington*

*1989 Arlington
datafrom
regression line
(R°=0.97)




Summary of corn response to liming

A Central and northern silt loam and sandy
loam soils show little yield benefit to liming
above pH 6.5

A Influence on maturity may be a factor on
somewhat poorly drained solls

A Little response seen on the sandy soils or
the southern silt loarmdVn toxicity Is less
of a concern on these solls



Soll pH Effect on Soybeans

Figure 6-6. Effect of soil pH on soybean yield and protein
(Marshfield, WI). Source: Gritton et al., 1985. Proc. 1985. Fert., Aglime & Pest
Mgmt. Conf. 24:43—48.
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Yield (T/A)

Effect of soil pH on avq. alfalfa yields at
Marshfield (avg. of 1980-1981; sum of
2 cuttings each year).
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Yield of “acid tolerant” vs. standard varieties,
second year after establishment, Spooner.




pH Influence on Alfalfa Stand

Figure 6-4. Effect of soil pH on establishment and persistence of
alfalfa in Withee silt loam (Marshfield, WI). Adapted from Proc. 1981 Fert.,
Aglime & Pest Mgmt Conf. 20:77-85
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Mn toxicity at low pH levels

Figure 6-8. The influence of soil pH on the concentration of
manganese in alfalfa tissue (Marshfield, WI). Source: Schulte, E.E.
1982. Unpublished data.

1000

800
600 —
400 —

g
o
o
)
=
H=
°
£
-
ey
©
e
Lo
£
o
Q
=
o
&)

| |




Soll pH influence on
root rot of Snapbeans

Figure 6-7. Relationship between soil pH, snapbean
yield, and root rot (Hancock, WI). Source: Schulte, E.E. 1987.
Proc. Processing Crops Conf. Dept. of Hort., UW-Madison.
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- How does the soil become acid?




Causes of soll acidification

A Acidic parent material
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" DEVONIAN FORMATIONS

- dolomite and shele

SILURIAN FORMATIONS

B
ORDOVICIAN FORMATIONS
- Magucketa Formation—sale and dolamite

Snnipes Group-d iy samne §
i shale

St Peer F ! with some

hale snd conglomerste
Prairie du Chien Group~dotomits with some
sendstone and shale

CAMBRIAN FORMATIONS
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" MIDDLE PROTEROZOIC ROCKS

Kewrenowan Rocks—
4, andstone
v, basaltic to thyolitic lavs flows
1, gabbroic, snorthositic and granitie rocks

Walf River Rocks—

@ rapakivi granite, gramite snd sysnite
a, srorthosite and gabbro

LOWER PROTEROZOIC ROCKS
0 quantzite

5, arglllite. siitstone, quartzite, graywackas,
and iron formation

wo, bussltie to rhyolitic metavolcanic rocks with
some metsmdenetary rocks

g8, meta-gubbro and horoblends diorite

LOWER PROTEROZOIC OR
UPPER ARCHEAN ROCKS

Dovils Lake

Vertical scale exaggerated 58X
Harizantal seale is same as map.

Wisconsis River

Flacia! daterial

Whitefish Bay
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