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Impact of dairy manure addition on soil nutrients in northeast and south central
Kansas

Abstract

Sixty four percent of the fields (14 of 22) in northeast and south central Kansas would be able to apply
dairy manure on a nitrogen basis if the current swine manure application regulations were adopted. Due
to high phosphorus levels in some fields, two of the 11 fields in northeast Kansas could not have any
manure applied to them. Two other fields in northeast and four fields in south central Kansas would have
to limit manure application rates to annual phosphorus required by the crops. Our results indicate minimal
accumulation of nitrogen and potassium in the soil profile.; Dairy Day, 2001, Kansas State University,
Manhattan, KS, 2001;
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Dairy Day 2001

IMPACT OF DAIRY MANURE ADDITION ON
SOIL NUTRIENTSIN NORTHEAST AND
SOUTH CENTRAL KANSAS

T. Strahm?, J. P. Harner %, J. P. Murphy?,
D. V. Key?, G. McCormack 3,
M. J. Brouk, and J. F. Smith

Summary

Sixty four percent of the fields (14 of 22)
in northeast and south central Kansaswould
be able to apply dairy manure on a nitrogen
bass if the current swine marure application
regulations were adopted. Due to high phos-
phorus levels in some fields, two of the 11
fieldsin northeast Kansas could not have any
manure applied to them. Two other fieldsin
northeast and four fields in south central
Kansas would have to limit manure applica-
tion rates to annual phosphorus required by
the crops. Our results indicate minimal
accumulation of nitrogen and potassum in
the soil profile.

(Key Words: Nutrients Soil, Manure)
Introduction

Nutrients are recycled to the land during
manure application. Best Management Prac-
tice (BMP's) require laboraory analyss of
the manure nutrients and soil sampling.
Many producers utilize results from soil
sampling and analysis to determine applica
tion rates for commercial fertilizers. Manure
may be applied to the land after application
of fertilizers without consideration of the
potential to accumulate nutrients in the soil
profile. Kansas regulates the quantities and
amounts of swine manure that may be ap-
plied to fields The application rates are
based on yearly soil tests. The objedive of
this sudy was to determine the nutrient
content in soil profiles that receive dairy
manure and to determine the impact of the

swine regulations if they were applied to the
dairy industry.

Study Procedures

Elevenfields from seven dairiesin north-
east Kansasand 11 fields from five dairies in
south central Kansas were seleded for this
gudy. The fields receiving manure in north-
east Kansas were predominately clay soils.
Those in south central region were sandy
soils. Soil samples were collected randomly
throughout the fields. At least 10 soil sam-
pleswere collected fromeach field. Samples
from each field were thoroughly mixed and
composite samples were sent to the Kansas
StateUniversty (KSU) Soils Lab. Soil cores
were collected at O to 6 inchesand 6 to 24
inches. Sampleswere analyzed for phospho-
rus, potassium, ammoniumand nitrate. The
avalable nitrogen per acre was estimated
using an agronomic equation.

Results

Figure 1 shows the soil phosphorus (P)
concentrations at 0 to 6inch and 6to 24 inch
depths from fidds located in northeast Kan-
sas. The P concentrations ranged from 15 to
345 ppm in the top 6 inches. Fields 2W and
4E exceeded 150 ppm in the top 6 inches.
Using the swine regulations no manure
could be applied to these fields because the
P level exceeded 100 ppm. Fieds 4W and
9W could have manure applied based on the
crop P userate rather than nitrogen Manure
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applications to seven of the 11 (64%) fields
could still be based on crop nitrogen use.
Soil Plevelsfrom 6 to 24 inchesranged from
0to 31 ppm. Again, fields2W and 4E had
the highest P concentrations at 31 and 20

ppm, respectively.

Potassium (K) concentrations ranged
from 197 to 475 ppm, except field 2W
(1,256), for thetop 6 inches (Figure2). At
s0il depths of 6 to 24 inches, K concertra-
tions ranged from 142to 347 ppm, except 4E
(962). With the exception of these two
fields, decreasesin K from 0 to 6 inches and
s0il depthsof 6to 24 inches appeared farly
congdent.

Figures 3 and 4 show the ammonium and
nitrate concentrations in the soil profile.
Ammmonium concentrations from 0 to 6
inches varied from 3.5-8.5 ppm and reduced
to 1.4 to 3.6 ppm at soil depths of 6 to 24
inches (Figure 3). Nitrate concentrationsin
fivefields ranged from 5-10.2 ppminthe top
6 inches. The remaining fidds had nitrate
concentrations ranging from 22.5to 76 ppm.
The 6 to 24 inch samples showed a similar
patern. The five fidds with lower levels in
the upper profile have nitrat e concentrations
of from0.6 to 5.9 ppm in the deeper profile.
The other six samples varied from 11.5 to
24.1 ppm.

Figure 5 showsan estimate of the nitrate
available on a per field basis in northeast
Kansas. Nitrate concentrations in the soil
profile from 0 to 24 inches exceeded 150
Ib/acre on fiveof the 11 fields

Figure 6 shows the soil phosphorus (P)
concentrations at O to 6 inches and 6 to 24
inches from fields located in south central
Kansas. The P concentraions ranged from
15to 76 ppmin the top 6 inches. No fields
had P concentraions high enough to limit
applicaion of manure using the swine regu-
lations. Fields 4E, 5N, 7E and 7S could have
manure applied based on the crop P usage
rate rather than nitrogen. Manure applica-
tions to saven of the 11 (64%) fieds could
still be based on crop nitrogen usage. Soil P
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concentrations from6 to 24 inches were les
than 20 ppm.

Potassium (K) concentrations ranged
from 105 to 350 ppm for the top 6 inches
(Figure7). Atsoil depthsof 6to 24 inches,
K concentrations ranged from 100 to 190
ppm. With the exception of three fields,
decreases in K from O to 6 inches to oil
depths of 6 to 24 inches appeared farly
congdent.

Figures8 and 9 show the ammonium and
nitrate concentrations, respectively, in the
s0il profile. The ammoniumlevels fromO to
6 inches varied from 2.8-14.2 ppm and re-
duced to 1.5to 8.6 ppm & soil depths of 6 to
24 inches (Fgure8). Nitrate concentrations
inthe fields ranged from 7.5 to 25 ppmin the
top 6 inches. The resultsindicate leaching of
nitrates in some fields such as 7E, 7S, 7N
and 4E.

Figure 10 shows an esimate of the ni-
trate avalable on aper fidd badsin south
central Kansas. Nitrate concentrationsin the
24 inch il profile exceed 100 Ib/ace on
two of the 11 fields.

Conclusions

In south central Kansas, no fields receiv-
ing manure showed high concentrations of P
and nitrate (NO3-N) in the soil profile (O to
24 inches). The K concentrations varied
depending on the depth in these fields. None
of the farms appear to have fidds with ex-
cess nutrients. In northeast Kansas, two
fields showed high concentrations of P and
nitrate (NO3-N) in the soil profile (O to 24
inches). The K concentrations varied de-
pending on the depth in these fidds. Only
one of the farms seems to have soils with
excess nutrients. Data from this preliminary
study suggest that 64 % of the fields where
dairy manure is applied would be in compli-
ance with the current swine regulations.
Manure application rates on six fieddswould
need to be adjusted to meet the crop phos
phorus requirements.
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Figure 1. Soil Phosphorus Concentrations
from Fields in Northeast Kansas Receiv-
ing Dairy Manure.
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Figure 2. Soil Potassium Concentrations
from Fieldsin Northeast Kansas Receiv-
ing Dairy Manure.
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Figure 3. Soil Ammonium Concentrations

from Fidlds in Northeast Kansas Receiv-
ing Dairy Manure.
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Figure 4. Soil Nitrate Concentrations
from Fields in Northeast Kansas Receiv-
ing Dairy Manure.
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Figure 5. Soil Nitrate (Ib/acre) Available
for Crop Utilization from Fields Receiving
Dairy Manure in Northeast Kansas.
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Figure 6. Soil Phosphorus Concentrations
from Fields in South Central Kansas
Receiving Dairy Manure.
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Figure 7. Soil Potassium Concentrations

from Fields in South Central Kansas
Receiving Dairy Manure.
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Figure 8. Soil Ammonium Concentrations

from Fields in South Central Kansas
Receiving Dairy Manure.
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Figure 9. Soil Nitrate Concentrations
from Fields in South Central Kansas
Receiving Dairy Manure.
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Figure 10. Soil Nitrate (Ib/acre) Available
from Crop Utilization from Fields Recelv-
ing Dairy Manure in South Central Kan-
sas.


Electronic Pubs


Electronic Pubs


Electronic Pubs 


Electronic Pubs 



	Impact of dairy manure addition on soil nutrients in northeast and south central Kansas
	Recommended Citation

	Impact of dairy manure addition on soil nutrients in northeast and south central Kansas
	Abstract
	Keywords
	Creative Commons License
	Authors

	SRP881 Dairy Day 2001

