" ADDRESSING THE SOIL

" COMPACTION PROBLEM




SOIL COMPACTION DEFINED

Compression of the soil
from an applied force
that first re-arranges
and then destroys
aggregates Increasing
bulk density and
reducing porosity

Wheel traffiic from
fiield operations

Tillage
Livestock




Moisture Tillage History

Structure Texture

Soil compacts when load-bearing strength of
soil is less than load being applied.



“COMPACTABILITY” INFLUENCED BY
WATER CONTENT

Varies by soll
Maximum near field | Proctor Test Results
capacity T N -

Dry soil has more strength

Saturated soil not as
compactable
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COMIPACTION |5 A PROCESS
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WHY IS COMPACTION AN ISSUE
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o

s Time management ~

| Earlier field operations = Uncontrolled traffic =
' Loess of forage in rotation Brain cramps et~
. ~Operations on wet soils
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Will more tires spread weight ... or allow operations in ;}"‘
wetter conditions and compact a greater soil volume ? == ==

B

-



WHICH IS WORSE — PRESSURE
OR LOAD?

Tire Size: 7-24 9-24 11-24 13-30
Load: 660 1100 1650 2200 LBS
Inflation
Pressure: 12 12 12 12 PSI
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TRACKS vs. TIRES

5,200 Ib (2359 kg)/axle

18,200 Ib 9,800 Ib
(8256 kg)/axle (Rear) (4445 kg)faxle (Front)

Compare tetalload peraxie

Tirack have many: axles




T'VE GOT PLENTY oF
CAMMON SENSE !

€ 1985 Universal Press Synoicate

T JUST CHROOSE
TO IGNQRE \T.




the field !




Series 1958, No. 12 Issued December 1961

Chasing the combine

SOIL SURVEY
Greeley County, Kansas




CONTROL
COMPACTION BY
UNLOADING IN HEADLANDS




MOST OF THE COMPACTION
OCCURS IN THE FIRST PASS

Plano silt loam

Soil near field
capacity (34 — 38%)
2007 NT w. wheat

2006 NT corn silage
fiollowing alfalfa

Chisel vs. None

No traffic or 1, 2, 4,
and 6 passes with a
145 ton combine

6 measuirements; per
treatment

Arlington Evaluation




Depth (in)

EFFECT OF NUMBER OF WHEEL TRAFFIC
PASSES ON SOIL COMPACTION

Chisel Plowed Not Plowed

Cone Index (MPa)
0.2 0.4 0.6 0.8 1 1.2 1.4 16 1.8 0

Cone Index (MPa)
0.2 04 0.6 0.8 1 12 14 1.6 18 2

-=No Traffic * 1 Pass =2 Passes —=—4 Passes —+ 6 Passes -=No Traffic = 1 Pass —+2 Passes —*—4 Passes —~—6 Passes



COMMOM SYMPTOMS OF SOIL
COMPACTION

SOIL:
Standing water
Excessive runoff
. Structural degradation
(clods)
- Diificult tor work
PLANTS:
Stunting/uneven

growitn

Nutrient deficiency
Symptoms
Malifeormed roots

Reaucead yield
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rT'he shovel 1S fan ekcellent
‘ dlagnostlc tool
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GROWERS ARE INTERESTED IN
COMPACTION MANAGEMENT
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QUANTIFYING COMPACTION

CROP AND SOIL SYMPTOMS

PENETRATION RESISTANCE

— Moisture dependent
— No absolute value
— Note depth and

good and

—|Viass: per volume
— Calculate porosity

—Jiexture dependent



MEASURING PENETRATION
RESISTANCE




CONSTANT-RATE RECORDING
PENETROMETER

Cone Index (MPa)
0 05 1 15 2 25

Compaction/Subsoiling

NoNo =~
NofYes  —=—
L Yes/No
A Yes/Yes
- T = N R G
S
2

Response ofi a Plainiield sand to
compaction and deep tillage;, Hancock, Wis.



Soil Resistance to Penetration, kPa

2000 3000

SOIL WATER CONTENT
AFFECTS PENETRATION
RESISTANCE.

ARLINGTON, WIS.
PLANO SILT LOAM SOIL
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._f,"‘ —M— Compacted - No-Tillage
1»1 —H— Compacted - Chisel
s

6/22/2000 7/20/2000

Avg. water Avg. water
content = 36 % content = 27 %




EFFECT OF COMPACTION ON SOIL BULK
DENSITY OF A PLANO SILT LOAM

DEPTH COMPACTION YEAR1 YEAR 2 YEAR 3
in g/cc
0-6 NO 1.19 1.30 1.32
YES 1.36 1.40 1.40

NO 131 1.33 131

YES 1.59 1.50 1.52

NO 1.19 1.35 1.33

YES 1.45 1.44 1.33

NO 1.36 1.35 1.34

YES 1.40 1.34 1.33

Compacted in year 1 and seeded to alfalfa




COMPACTION AFFECTS
NUTRIENT UPTAKE

Compaction reduces porosity
Lowers soil oxygen

O, needed for root respiration and
active uptake




COMPACTION EFFECT ON CORN YIELD ON
A SILTY CLAY LOAM SOIL

180
O<5t

170 [19t
[119t




RESPONSE OF CORN TO ROW-APPLIED K
ON A SILTY CLAY LOAM SOIL (3 yr. avg.)

w
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SOIL TEST K

BOPTIMUM
V. HIGH

N W
o1 O
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IS COMPACTION A PROBLEM IN
FORAGE PRODUCTION

Compaction limits growth and yield
Potential high In forage production
o Fertilizer and lime applications
e Liquid manure

o Normal management = many traffic
passes

e Harvest on wet soils

K/cempaction: relatienship
Alfalia has a high K need
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EFFECT OF COMPACTION ON ALFALFA
YIELD ON A SILT LOAM SOIL

.




K SOIL TEST AND ALFALFA YIELD ON A
COMPACTED SOIL (sum of 3yrs.)

12

SOIL TEST K
= OPT HIGH V. HIGH




DETERMINING THE NEED FOR SUBSOILING

¢
5% ‘Evaluate depth and severlty of compactlon v,,
Check with penetrometer, probe, shovel' - =
=y~ Dig plants- to examine roots _ & >
/; Leave untreated strlps for comparlson ‘. s
ﬁ”' Subsoullng is not a cure- aII | ? \ N
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CONVENTIONAL TILLAGE CAN REMOVE
SHALLOW COMPACTION

PENETROMETER RESISTANCE FOLLOWING TILLAGE
OF A “LIGHTLY" COMPACTED SILT LOAM SOIL




Burial of crop rGS|due
Destructlon of natural channels

Sid ewall smearing e

'May bring stones, clay, mfertlle soll to the

surface
Does not address compactlon cause
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SOIL BULK DENSITY PROFILE,
ARLINGTON, WIS., 1998

Depth (in) RNot subsoiled
0
[ ]
Bulk Density (g/cc)
08-0.9
[ ]09-1
[ ]1-11

I 11-12
12-13

B 13- 14

PLANO SILT LOAM




EFFECT OF TILLAGE AND K FERTILIZATION ON FIRST-
YEAR CORN YIELD AFTER SOYBEAN (2 yr. avg.)

250




WHICH TYPE OF SUBSOILER

“Conservation”

- Cutting coulters
- Straight shanks
- Horizontal points

o .
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- Leading disks
- Parabolic shanks

- Winged points



EFFECT OF SUBSOILER TYPE ON
SOYBEAN AND CORN YIELD ON A SILTY
CLAY LOAM SOIL

60 230
Soybean Corn
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DON'T COUNT ON MOTHER NATURE TO

CORRECT COMPACTION
WADSWORTH TRAIL, MINNESOTA

10-12in 8-10in 6-8 In
4-6in 2-4 in m(0-2in
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Sdrcerr 27 df., 1994 O\)
SOIL BULK DENSITY (g/cc)



Guidelines IQ.[-,ﬁﬁ,,_an 39 I ng._ggmg _aCi ion:
1. Stay : |

[
Mg ol il o - o :

off wet soils
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GUinefor managing compaction:
2. Control traffic — Unload on field edge







al considerations
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Guidelines for managing compaction:
3. Limit load weight — Avoid operations with
heavy loads when possible




OTHER KEYS FOR MANAGING SOIL
COMPACTION

Evaluate and monitor crops and soil

o Subsoll only If documented
compaction conditions exist

o Use commen sense
o Address compaction Issues

o Factsheet AsS367 currently being
ievised
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