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Abstract

Biannual surface application of potassium (K) fertilizer prior to cdag may4..) in a corn—soybearG@lycine maxL.)
Merr.) rotation has been common in conventional-till crop production in North America; however, whether this traditional
K management practice is effective for soybean when both corn and soybean are grown with conservation tillage is largely
unknown. This study evaluated the residual effects of spring K fertilizer placement in conservation tillage systems applied to
previous corn on subsequent no-till soybean. Experiments involving a corn—soybean rotation were conducted from 1997 to
2000 on asiltloam soil (Albic Luvisol) with 12 years of continuous no-till management near Paris, Ontario, Canada. The fields
had low initial soil-test K levels£61 mg 1) and evident soil K stratification in the top 20 cm. In the “corn” years from 1997
through 1999, spring K fertilizer placement methods of deep band (76 cm centers), surface broadcast, broadcast plus shallow
band, and no K were evaluated for no-till, spring zone-till, and spring mulch-till tillage systems (1997 and 1998) but for no-till
alone in 1999. From 1998 to 2000, soybean was no-till planted in 19 cm row widths on the respective previous-year corn
treatments without further K fertilizer application. Soybean leaf K concentrations responded more frequently and positively
to K application in no-till corn than in zone-till and mulch-till corn. Deep band and surface broadcast K placements were
similar in their residual effects on soybean leaf K. Positive soybean yield responses to residual K fertilizer were observed in
only 1 out of 3 years despite consistent increases in both soil K and soybean leaf K concentrations where K was applied to
previous corn. On long-term no-till fields with low soil K levels, interrupting a continuous no-till corn—soybean system with
mulch-till corn production provided residual benefits in soil K availability and leaf K nutrition for subsequent no-till soybean.
Furthermore, the residual effects of K fertilizer applied to previous corn on subsequent no-till soybean were not affected by
K placement method.
© 2003 Published by Elsevier B.V.
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1. Introduction Chan et al., 1992; Holanda et al., 1998; Yin and Vyn,

20023. This K stratification is characterized by sig-
Long-term no-till management has resulted in pro- nificantly higher soil K concentrations in the surface

nounced vertical stratification of soil-test i§igfrague ~ 0-5cm layer and lower K levels at the 10-20 cm depth

and Triplett, 1986; Karathanasis and Wells, 1989; (Holanda et al., 1998In contrast, soil K distribution
within the plow layer is relatively uniform in fields
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limited soil mixing, surface application of K fertil-
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Sub-surface placement of K fertilizer seems most

izer, deposit of crop residue at the soil surface, and likely to be superior to surface broadcasting for no-till

the relative immobility of K in the soil.

The impacts of vertical soil K stratification on K
nutrition and vyield of conservation-till soybean has
not been well documented. Theoretically, vertical
stratification of soil K in no-till fields causes plant
K uptake to be more dependent on soil K and root

soybean on low-testing soil$dairston et al. (1990)
showed that deep banding (15 cm depth) of K fertilizer
resulted in significantly higher yield of no-till soybean
than surface broadcasting on some Mississippi soils
with low K levels. Research in OhidHudak et al.,
1989 demonstrated that banded K fertilizer place-

system characteristics in the surface layer. This may ment improved soybean yields with no-till, but not

reduce plant K uptake, and thus increase the likeli-
hood of K deficiency in crop tissues as well as yield

with chisel or moldboard plow systems on medium K
soils.Borges and Mallarino (2000gported that both

loss in growing seasons when drought occurs, since deep-banded and planter-banded K fertilizer in no-till

soil K availability and root growth and activity in the

resulted in only slightly higher soybean vyield than

surface layer are more vulnerable to drought stress surface application on optimum- to very high-testing

than those in sub-surface layers. In addition, crop
residue deposit at the soil surface in no-till fields
usually results in higher soil moisture and lower soil
temperature in the surface layer, which may slow soil
K movement to roots, and restrict root growth and ac-
tivity early in the seasorBarber, 1971; Fortin, 1993
It is speculated that the risks of reduction in plant K
uptake by drought or low temperature in no-till fields
may become severe when soil K concentrations in
sub-surface layers are too low to optimize plant K
uptake. Sub-surface placement of K fertilizer, there-
fore, may improve applied K availability and reduce
soil K stratification in no-till management.

With conventional-till soybean production in the
common corn—soybean crop rotation in North Amer-
ica, K fertilizer is often applied biannually to pre-

soils, and that positive yield response to banding oc-
curred relatively independent of soil-test K levels or
degree of soil K stratification within the ranges en-
countered in their studies.

The corn-soybean rotation is the predominant
mode of crop rotation in North America. Biannual
application of K fertilizer before corn at rates presum-
ably high enough to satisfy K requirements of both
corn and the subsequent soybean has been a common
K management practice for conventional-till produc-
tion in North America. Although biannual applica-
tion reduces costs, information is limited about the
residual effects of K placement for conservation-till
corn on subsequent no-till soybea¥iin and Vyn
(2002b)recently reported positive yield responses of
no-till soybean to both residual fall K and residual

vious corn; the subsequent soybean consequentlystarter K fertilizer when corn followed soybean on
relies on the residual effects of K fertilizer. Because medium-testing K soils. Earlier research in Minnesota
the area of no-till soybean in North America has (Rehm, 199%0n a high-testing K soil with K stratifi-
increased markedly since the late 1980s, new ques-cation after 6 years in ridge-till showed that the resid-
tions have been raised concerning the effectivenessual K from a high rate of deep-banded K fertilizer to
of applying the K management systems which were previous corn significantly increased soybean vyield.
originally designed for conventional-till soybean to However, an investigation in lowa demonstrated that
no-till soybean production. Information is limited no-till soybean yield responses to residual effect of
concerning K fertility management for soybean on starter K applied to previous corn were negligible on
no-till fields. Recent investigations in lowd8dgrges high-testing soils with a history of at least 10-year
and Mallarino, 2000; Buah et al., 2008howed that continuous no-till Buah et al., 200D The residual
no-till soybean yield response to K fertilization was effects of K fertilization to conservation-till corn on
rarely significant on optimum- to very high-testing subsequent no-till soybean have not been documented
soils. Research in lllinoisMasilas et al., 1988also on low K sails following long-term no-till.

reported that no-till management did not affect K Both zone-till and mulch-till are conservation tillage

fertilizer recommendations for soybean compared to
a traditional tillage system based on a moldboard
plow.

alternatives to no-till that improve seed zone fitness
for corn, but retain residue cover for soil and water
conservation functionsMyn and Raimbault, 1992,
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1993; Opoku et al., 1997In addition, both zone-till
and mulch-till systems enable some K placement al-
ternatives relative to surface broadcasting in no-till.
Zone-till systems often involve equipment capable of
banding K fertilizer into soil deeper than 10 cm dur-
ing tillage. Mulch-till incorporates broadcast-applied
K fertilizer into soil in a manner similar to moldboard
plow systems, although not to the same depth as the
latter. Corn yield benefits associated with deep band-
ing, relative to surface broadcasting, were not evident
for corn in no-till, zone-till, or mulch-till system on
low K soils (<60mg1), but mulch-till itself after
long-term no-till seemed to improve corn K uptake
relative to continuous no-till\(yn et al., 2002. The
residual effects of banded K placements, relative to
surface broadcasting, for corn in conservation-till
systems on subsequent no-till soybean is largely un-
known on low K soils.

Traditional K management systems designed for
soybean in a corn—soybean rotation under moldboard
plow systems may need to be modified to ensure that
soil K stratification and other changes in soil proper-
ties with conservation tillage will not limit K uptake
and yield of no-till soybean. The primary objective
of this research was to evaluate the residual effects
of K placement and spring tillage systems for corn
on soil K fertility, leaf K concentrations, and yield of
subsequent no-till soybean on a low K soil following
long-term no-till.

2. Materials and methods

A field investigation involving a corn—soybean rota-
tion was conducted near Paris, Brant County, Ontario
(43.0°N, 80.5W) from 1997 through 2000. The fields
chosen for this study had been in continuous no-till
production for 12 years prior to treatment initiation
for the corn season. All fields were systematically tile
drained. The soil was classified as a Brunisolic Gray
Brown Luvisol according to Canadian soil classifica-
tion (Albic Luvisol based on FAO soil classification).
Soil textural and fertility properties before corn are
presented iffable 1 In this study, Soil K levels be-
fore corn planting at the 0—15 cm depth were estimated
by averaging the K concentrations at 0-5, 5-10, and
10-20cm depth intervals. Ontario soil-test K inter-

pretations for samples at the 0—15cm depth are used.
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Table 1
General soil characteristics before corn planting from 1997 to 1999
Characteristic (unit) Soil depth 1997 1998 1999
(cm)
Texture 0-15 Silt  Silt Silt
loam loam loam
Sand (gkg?) 0-15 380 372 363
Silt (gkg™1) 0-15 530 534 530
Clay (gkg™) 0-15 90 94 107
Organic C (gkg?) 0-15 18 23 20
Available P (mgkg1) 0-15 16 13 22
Available M@ (mgkg1) 0-15 182 187 193
pH 0-15 5.8 6.4 6.6
Available K® (mgl1) 0-5 84 66 78
5-10 52 40 46
10-20 44 35 38
20-30 47 36 38

aSodium bicarbonate extractable phosphordsshpneau and
Karamanos, 1993

b Ammonium acetate extractable M@itnard, 1993

¢ Ammonium acetate extractable Bdtes and Richards, 1993

Boundaries of soil K in low, medium, high, very high,
and excessive categories aré1, 61-120, 121-150,
151-250, and >250 mgt (mg K per liter of soil) for
soybean in Ontario, respectivel@iMFARA, 1997.

In order to establish experimental sites to test
the residual effects of K fertilizer applied to the
previous-year corn on subsequent no-till soybean
from 1998 to 2000, corn tests were conducted each
year on different, but adjacent fields, from 1997 to
1999. The 1998 soybean test was planted on the 1997
corn trial, the 1999 soybean experiment was con-
ducted on the 1999 corn test, and the 2000 soybean
trial was planted on the 1999 corn experiment.

2.1. Previous corn season

For the corn season, the experiment was conducted
using a randomized complete block split-plot design
with four replicates in 1997 and 1998. Spring tillage
systems were randomly assigned to the whole plots,
and spring K placement methods were assigned to the
split-plots. The three spring tillage systems used in this
study were described as follows—(1) No-till: corn was
planted no-till using a no-till planter equipped with
one fluted coulter and unit-mounted tined row clean-
ers. The only soil disturbance was associated with
the action of planter-mounted coulters and seed-disk
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openers. (2) Zone-till: spring tillage was accomplished management practices of the cooperating farm and re-
in strips approximately 20cm wide and 17 cm deep gion.
using a Trans-Till (Row-Tech Inc., Snover, MI). The Composite soil samples were taken from each plot
Trans-Till loosens soil using an angled shank and two in spring prior to soybean planting at four depth inter-
coulters are positioned on either side of the shank to vals of 0-5, 5-10, 10-20, and 20-30cm for all three
help contain soil within the tilled zone. (3) Mulch-till:  seasons. Ten probes of 2.5 cm diameter were collected
spring tillage consisted of two to three passes to a for each sample; five cores were removed from areas
depth of 10 cm with a field cultivator just prior to corn  at the center of old corn rows and five cores from the
planting. The following four K placement methods center of the interrow zones. After soil samples were
were evaluated in this study—(1) Deep band: fertil- air dried, ground to pass through a 2 mm sieve, and
izer was applied in a band 15cm deep at 76 cm cen- thoroughly mixed, 1.0 ml soil was placed into a 50 ml
ters following the completion of spring tillage, and flask, and 10 ml of 1 M ammonium acetate (INBAC)
corn rows were planted directly on the top of K fer- buffered at pH of 7.0 was added into soil; the result-
tilizer bands. (2) Surface broadcast: all K fertilizer ing solution was shaken for 15 min and filter&h{es
was broadcast applied to the soil surface just prior to and Richards, 1993 Potassium in the filtrates was
spring tillage operations. (3) Broadcast plus shallow determined by atomic absorption spectroscopy. Soil
band: half of the K fertilizer was surface broadcast K stratification coefficient (defined as the quotient of
applied, the rest was applied through the planter in a soil K concentrations in the 0-5cm layer divided by
starter band 5cm to the side of the row and 5cm be- K levels at the 10-20 cm depth) was used to describe
low corn seeding depth. (4) No K: fertilizer was not the degree of vertical soil K stratification. When soil
applied. K stratification coefficient is greater than 1.5, then soil
For the 1999 corn season, a randomized completeK stratification is described as to be evident.
block design was used with four K placement methods  Leaf samples, consisting of 20 most recently full de-
as the treatments. The four K placement methods wereveloped trifoliate leaves (petiole included) of soybean
the same as those used in 1997 and 1998. The split-plotwere randomly collected at initial flowering stage (R1)
was 20 m in length and 6.1 m in width. No-till system (Fehr et al., 197lin mid-to-late July from each plot
only was used for the 1999 corn production. in each season for analyzing tissue K concentrations.
In all 3 years, corn test was conducted on differ- Leaf samples were dried in a forced-air oven at@5
ent but adjacent fields. Corn hybrid “Pioneer 3820” for at least 3 days, and ground in a Wiley mill (Arthur
was used each season. Potassium fertilizer was ap-K. Thomas Co., Philadelphia) to pass through a 1 mm
plied to the K-fertilized treatments just 1 day prior to screen. Potassium concentrations in leaf samples were
corn planting at a rate of 100 kg K hhas muriate of analyzed using a dry ash methddiller, 1998).
potash (0—0-50) in each corn season. Detailed corn After soybean reached physiological maturity, seed
management practices and corn responses to K placeyield was determined by harvesting a central strip of
ment and tillage systems were described in a previous soybean 1 m wide with the whole plot length in each

publication ¥yn et al., 2002. plot using a plot combine. Seed samples were taken
at harvest for the determinations of seed composition.
2.2. Subsequent soybean season Seed moisture was determined using a Dickey-John

GACII moisture meter (Dickey-John Corp., Auburn,

The identical experimental design and plot arrange- IL). Seed yield was adjusted to moisture content of
ment as the respective previous corn season were used 30 g kg™!. Seed K concentrations were measured us-
for subsequent no-till soybean from 1998 to 2000. No ing the same procedures as those for leaf samples. The
K fertilizer was applied after corn or during the sub- daily rainfall and air temperature were recorded each
sequent soybean season. Soybean was no-till plantedseason on the experimental site.
in 19 cm wide rows in the same direction as the pre- In 1998 and 1999, the data of soil K levels be-
vious corn rows. Soybean cultivar Pioneer 9163 was fore soybean planting, leaf K concentrations at initial
planted in 1998 and 1999, and NK S08-80 was planted flowering stage, and soybean yield was analyzed
in 2000. Soybean was grown using the normal no-till using general linear methods (glm) appropriate for
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a randomized complete block split-plot design. In and 5-10cm layers under zone-till compared to zero
2000, all data were analyzed using glm for a ran- K (Table 9. Deep banding had greater soil K con-
domized complete block design. Soybean responsescentrations in 5-10 cm layer than surface broadcast in
to K placement was estimated using three contrasts no-till. The 1998 and 1999 results indicated that deep
which were: (1) applied vs. none applied (the mean banding of K could markedly reduce soil K strat-
response of the three K placements vs. where K was ification relative to surface broadcast under no-till.
not applied); (2) deep band vs. surface broadcast; andin 2000, K applications significantly increased soll
(3) broadcast plus shallow band vs. surface broadcast.K concentrations in 0-5, 5-10, and 10-20cm layers
In the event of significant tillage by K placement in no-till; no significant differences were observed
interactions, corn response to K placement was as-between deep banding and surface broadcasting
sessed using these three contrasts within each tillage(Table 2.
system. The positive residual effects of K fertilizer appli-
cation on soil K with no-till and zone-till treatments
have also been observed on medium and high-testing

3. Resultsand discussion K soils (Yin and Vyn, 2002p. However, an interesting
aspect of the current study is that soil-test K did not

3.1. Initial soil K fertility before previous corn respond positively to K application in mulch-till. The

planting differential responses of soil K among tillage systems

may be attributed, in part, to somewhat higher soil

Initial soil-test K concentrations (0—15cm depth) K concentrations in the zero K control under mulch
were low (<61 mg ) for all three seasons according tillage than those in no-till and zone-till. Corn yield
to the Ontario soil-test K interpretation3aple ). was not improved by K fertilization in the mulch-till
Vertical soil K stratification was evident (K strati- system on this soil eitheMyn et al., 2002.
fication coefficient is greater than 1.5) each season.
Soil K concentrations in the surface 0-5cm layer 3.3. Leaf K concentrations at initial
was approximately two times higher than K levels flowering stage
present at the 10-20 cm deptfable ). Soil-test K
concentrations decreased sharply with soil depth; this  Potassium fertilizer consistently increased soybean
phenomenon was consistent with previous studies in leaf K concentrations after no-till corn for all 3 years
no-till systems Ketchson, 1980; Vyn and Janovicek, on this low K soil (Table 3. Spring-applied K signifi-

2001; Yin and Vyn, 2002a cantly increased leaf K concentrations after mulch-till
corn in 1998, but not in 1999T@ble 3. In all three
3.2. Soil K fertility before soybean planting seasons, there was no leaf K benefit to subsequent

no-till soybean associated with deep-banded K, or

In general, soil-test K concentrations and distri- broadcast plus shallow-banded K, relative to surface
bution at the 0—20 cm depth responded differently to broadcast K for prior corn in any tillage system. The
residual spring K placement under different tillage latter suggests that there was no benefit in departing
systems Table 3. In 1998, soil K concentrations from the common practice of surface K application
were significantly increased by K applications in the to corn under no-till, zone-till, or mulch-till systems
0-5 and 5-10cm layers in no-till and zone-till com- on these low K fields.
pared to no K Table 2; but no significant increases The consistent leaf K responses to K applications,
were observed after mulch-till. Deep banding caused plus lower leaf K concentrations from the no K control
greater increases in soil K at the 5-10 and 10-20 cm in the no-till system, suggest that soybean plant K up-
depth intervals than surface broadcast in no-till. In the take was impaired under no-till compared to zone-till
1999 season, similar tendencies as the 1998 seasorand mulch-till. The improvements in leaf K nutrition
were observed. Soil K concentrations were signifi- associated with zone-till and mulch-till may be due to
cantly increased by K applications at 0-5, 5-10, and enhanced soil K availability to soybean, or increased
10-20cm depth intervals in no-till, and in the 0-5 soybean root K uptake capacity, or both.
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Table 2
Residual effects of spring K placement in previous-year corn on soil-test K concentrations (0—20cm) before soybean planting in 1998,
1999, and 2000

Soil depth (cm) 1998, tillage for corn in 1997 1999, tillage for corn in 1998 2000, tillage for
K placement for com No-till  Zone-till  Mulch-till No-till  Zone-till  Mulch-till corn in 1999
(mglY) (mgl?) (mgl? (mgl™h) (mglY) (mgl?) No-til (mg ™)
0-5
Deep band 141 126 108 82 114 90 103
Surface broadcast 131 142 146 101 87 100 111
Broadcastt+ shallow band 142 145 132 92 85 106 113
No K 98 109 114 61 55 86 85
Contrasts: applied vs. no K o * ng * b ns *
Deep band vs. surface broadcast ns ns * ns ns ns ns
Broadcast+ shallow band ns ns ns ns ns ns ns
vs. surface broadcast
5-10
Deep band 91 77 68 48 39 44 64
Surface broadcast 62 74 78 38 41 38 64
Broadcast+ shallow band 73 71 64 41 37 37 52
No K 58 53 64 31 29 39 44
Contrasts: applied vs. no K o o ns o b ns *
Deep band vs. surface broadcast *** ns ns * ns ns ns
Broadcast+ shallow band ns ns * ns ns ns ns
vs. surface broadcast
10-20
Deep band 64 53 55 32 32 34 43
Surface broadcast 43 45 48 34 29 30 42
Broadcast}- shallow band 47 47 47 31 28 31 34
No K 43 39 49 27 27 31 33
Contrasts: applied vs. no K ns ns ns * ns ns *
Deep band vs. surface broadcast ** ns ns ns ns ns ns
Broadcastt- shallow band ns ns ns ns ns ns ns

vs. surface broadcast

aNon-significant.

* Indicates the contrast is statistically significantPat= 0.05.

** Indicates the contrast is statistically significantPat= 0.01.
*** Indicates the contrast is statistically significantfat= 0.001.

Leaf K concentrations in the no K plots in 1998 and gested that the biannual application of 100 kg Kha
1999 were lower than 17.1 gkd, the lower limit of to previous corn was insufficient for subsequent no-till
adequate K range in trifoliate leaves recommended for soybean to consistently reach optimum yield despite
soybean $mall and Ohlrogge, 1973However, leaf the improvement in leaf K nutrition relative to the zero
K concentrations were much greater than 17.1g'kg K control.
in all treatments (including no K) in 2000. If the Leaf K concentrations were much lower in 1999
mid-season leaf K concentrations were indicative, and than in 1998 and 2000 due, in part, to the lower
all other soil and environmental factors were favorable initial soil K levels before corn planting in 1999
for seed production, significant yield responses to K (Table 1. Much higher leaf K concentrations in
applications would have been expected in 1998 and 2000 were probably because the rainfall in June
1999, but not in 2000. Leaf K concentrations from all 2000 was more than double (data not shown) that
K-fertilized treatments were above the recommended received in 1998 and 1999, and soil K availability
adequate range in both 1998 and 2000, but signifi- and plant K uptake were enhanced by higher soil
cantly below the sufficiency range in 1999. This sug- moisture.



X. Yin, T.J. Vyn/Soil & Tillage Research 75 (2004) 151-159 157

Table 3

Residual effects of spring K placement for previous-year corn on leaf K concentrations and yield of soybean from 1998 to 2000

Year Tillage for corn
K placement for corn Leaf K vield
No-till Zone-till Mulch-till No-till Zone-till Mulch-till
(gkg™) (gkg™) (gkg™) (Mgha™?) (Mgha?) (Mgha?)
1998
Deep band 19.1 175 18.7 2.11 1.93 2.11
Surface broadcast 20.3 18.8 20.3 2.12 1.87 2.11
Broadcastt+ shallow band 19.1 18.5 19.7 2.01 2.07 2.31
No K 14.0 16.7 16.5 2.03 1.98 2.04
Contrasts: applied vs. no K R ns R ns ns ns
Deep band vs. surface broadcast ns ns ns ns ns ns
Broadcastt shallow band ns ns ns ns ns ns
vs. surface broadcast
1999
Deep band 14.1 15.1 14.1 2.84 2.95 2.93
Surface broadcast 14.9 14.4 12.8 3.07 3.21 2.92
Broadcastt shallow band 13.7 135 134 3.07 3.23 2.85
No K 10.6 10.1 12.3 291 2.81 3.02
Contrasts: applied vs. no K ek ok ns ns * ns
Deep band vs. surface broadcast ns ns ns ns ns ns
Broadcastt shallow band ns ns ns ns ns ns
vs. surface broadcast
2000
Deep band 25.0 3.19
Surface broadcast 25.9 3.09
Broadcast+ shallow band 25.7 3.08
No K 22.0 3.02
Contrasts: applied vs. no K ok ns
Deep band vs. surface broadcast ns ns

Broadcast+ shallow band
vs. surface broadcast

ns

ns

aNon-significant.

* Indicates the contrast is statistically significantrat= 0.05.

*** Indicates the contrast is statistically significantPat= 0.001.

3.4. Seed yield

Seed yield generally did not benefit from K fertilizer

applications to the preceding coffaple 3 despite the

positive influence of K applications on soil-test K and
son leaf K concentrations. In 1998, seed yield was low
in all treatments, with an average of approximately
2.1 Mghal. Low overall soybean yield in 1998 likely
resulted from extremely dry weather conditions late
in the season. The rainfall from July to September in
1998 was only 67% of the 30-year average (266 mm)
during this period. In the 1999 season, significant yield

increases of 11.4% (0.32 Mg h¥) were observed with
K applications compared to no K in zone-till. The very high precipitation amounts in the growing season.

latter yield increase was expected because the initial
soil K levels were very low, mid-season leaf K con-
centrations from the no K treatment was 7.0 gkg
lower than the accepted lower limit (17.1 gKg of
adequate leaf K concentrations, leaf K concentrations
were 3.4-5.0gkg! higher in the K-fertilized plots
than in the no K control, and rainfall amounts were
near normal in this season. In 2000, no significant yield
increases were observed with K applications although
the initial soil K levels were low and mid-season leaf
K concentrations were much higher after K applica-
tions, relative to no K. Nevertheless, soil K availabil-
ity was greatly improved in 2000 as a result of the
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Furthermore, mid-season leaf K concentrations from  Surface broadcasting of K fertilizer before corn was
the no K plots averaged 22.0 gky as effective for subsequent narrow-row soybean as
Seed yield responses to prior K fertilizer applica- deep banding of K fertilizer before corn; the simpler
tions appeared to be dependent on growing seasonbroadcast application strategy may thus be the pre-
rainfall. Both extended dry or extended wet weather ferred biannual K management practice for soybean

conditions decreased K fertilization effects on subse- following corn on similar long-term no-till fields with
guent soybean yield. Even on a low K soil, residual K low soil K concentrations. Occasional muich tillage
fertilizer had greater impacts on leaf K nutrition than seemed to be an appropriate alternative to continuous
on the final seed vyield of subsequent soybean. The no-till as it increased soil K availability and leaf K
adoption of mulch-till for prior corn on long-term  nutrition for both corn and subsequent no-till soybean
no-till fields seemed to improve soybean K nutrition, regardless of K application methods for prior corn.
and thus reduced soybean yield response to residualAlthough the residual K availability benefits associ-
K fertilizer. ated with K application and tillage disturbance in the
Seed yields were no higher after deep banding corn year seemed to persist into the second year of a
relative to broadcasting, just as mid-season leaf K corn—soybean rotation, the application of 100 kgha
concentrations were no higher with deep banding K fertilizer to conservation-till corn was not always
of K fertilizer. This may be due to the fact that the sufficient to ensure adequate leaf K nutrition on this
soybean row width used in this study was 19cm; so low K soil.
most soybean rows were not in proximity to resid-
ual K fertilizer bands spaced 76 cm apart. In another
investigati(_)_n inyolving no-till soy_bean response to di- A cknowl edgements
rect K fertilization, conducted simultaneously on the
same soil, deep banding was only superior to broad-
casting when soybean rows were positioned in close d
proximity to the fertilizer bandsYin and Vyn, 2003.
The results of previous studieslfdak et al., 1989;
Hairston et al., 1990also indirectly reflected the in-
fluence of soybean row position relative to K fertilizer

bands on the relative effectiveness of deep-banded K.
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