SOIL MANAGEMENT AND POTASSIUM
AVAILABILITY
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THERE WERE NUMEROUS QUESTIONS IN
2000

JRELATED TO WEATHER ?
JDRY EARLY
JHEAVY RAINS IN MA
JRELATIVELY COOLE

JRELATED TO MANA(
INO-TILL AND HIGH R
JIMODERATE SOIL TES
JSOME FOLLOWING A



REFRESHER — K IN SOILS AND PLANTS

JK (KALIUM) IS A CATION
1>90% OF TOTAL K IS UNAVAILABLE
1<2% IS READILY AVAILABLE

JIMOST AVAILABLE K

JLEACHING AN ISSUE
SOILS

JMOVEMENT ON MTS

JPLANT USE AFFECT
JMOVEMENT TO ROOT
JACROSS ROOT MEMB




K FERTILIZATION AND LEACHING IN
ANNUALLY TOPDRESSED ALFALFA
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HANCOCK, WIS., 1979-1983
WOLKOWSKI AND KELLING




NUTRIENT MOVE TO ROOT SURFACE BY
THREE MECHANISMS

JDIFFUSION

JMOVEMENT FROM HIGHER TO LOWER
CONCENTRATION

JRANDOM MOVEMEN

JMASS FLOW

JMOVEMENT IN WATE
PLANTS

JROOT INTERCEPTIO
JROOT GROWS TO E




RELATIVE IMPORTANCE OF OF NUTRIENT
MOVEMENT MECHANISMS FOR A 150 bu/a

CORN CROP
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MOVEMENT ACROSS ROOT MEMBRANE

JPASSIVE vs. ACTIVE TRANSPORT

JPASSIVE IS MOVEMENT DOWN AN
ELECTROCHEMICAL GRADIENT

JACTIVE REQUIRES ENERGY BECAUSE TRANSPORT
IS AGAINST EC GRADIENT

JK IS ABSORBED BY AN ACTIVE PROCESS
JTHE ONLY CATION ACTIVELY ABSORBED
JROOT RESPIRES
JUTILIZES PHOTO-SYNTHATE AND NEEDS O,
J1<10 % O, REDUCES GROWTH

JREDUCTIONS IN AIR-FILLED POROSITY WOULD
REDUCE K UPTAKE



BULK DENSITY AND POROSITY

JBULK DENSITY = MASS/VOLUME
] PARTICLE DENSITY: 2.65 g/cc
] SAND: 1.5-1.6 g/cc
- SILT LOAM: 1.2-1.3 ¢

JPOROSITY: 1-D,
J SAND: 1-1.6/2.65 =
JSILT LOAM: 1 -1.2/2

JINCREASING BULK
POROSITY




COMPACTION EFFECT ON POROSITY AND
PORE SIZE DISTRIBUTION

PERCENT SIZE
COMP. DEPTH (in)  POROSITY (%) L M S VS

NO 1-4
6-9
YES 1-4
6-9
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POTASSIUM ACCUMULATES EARLY

ADAPTED FROM MENGEL
AND KIRKBY, 1982 .
GRAIN FILL

FLOWERING

LATE VEG.
EARLY VEG.




BULK DENSITY EFFECT ON SOYBEAN

BULK SHOOT
DENSITY K ADDED WEIGHT ROOT AREA  SHOOTK
ppm '

1.25 0
100
1.45 0
100

HALLMARK AND BARBER, 1981




BULK DENSITY EFFECT ON CORN

KEWAUNEE PLAINFIELD PLANO
BULK
DENSITY LEAF K ROOT LEAF K ROOT LEAF K ROOT
g/plt mg/plt
INITIAL 1.12 39.6
X 1.25 0.98 35.7

WOLKOWSKI, 1990
INITIAL D,: KEWAUNEE=1.17, PL




RESPONSE OF CORN TO ROW K
FERTILIZATION ON A COMPACTED SOIL

50
40
30
20

10

OSHKOSH, WIS. (WOLKOWSKI, 1989)
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RESPONSE OF ALFALFA TO TOPDRESSED K
FERTILIZER ON A COMPACTED SOIL

H
~
o

=
@)
o1

Y
o

TOTAL YIELD (t/a)
©
© O

o
o O

< 5T

ARLINGTON, WIS. (WOLKOWSKI, 19921



RESPONSE OF ALFALFA TO SOIL TEST K ON
A COMPACTED SOIL
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ARLINGTON, WIS. (WOLKOWSKI, 1992-1994)



SUMMARY

WEATHER LIKELY AFFECTED K UPTAKE

WET MAY AND JUNE LIMITED ROOT
DEVELOPMENT AND EARLY UPTAKE

FACTORS THAT REDUCE AIR-FILLED
POROSITY COULD CONTRIBUTE

REDUCE COMPACTION AND PAY
ATTENTION TO K FERTILITY




