Effects of Long-Term Swine Manure Application on Soil and Plant Nitrogen and Crop Yield in an East-Central
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Introduction

4 Liquid hog manure (LHM) is an Important source of
essential plant nutrients, and Is typically applied by
Injection to farm fields surrounding the intensive livestock
operation (ILO).

d The mmpact of LHM application to agricultural land In
iImproving crop yield Is influenced by rate/frequency of
application, balance of available nutrients and placement
method.

Increased soll fertility i1s an important benefit of LHM
application that substantially increases the supplies of
avallable N in the soill. However, LHM Is often low In
avallable S relative to N.
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Fig. 1. LHM application using coulter type openers (a) spaced 30.0 cm apart (b) and injection banding (c) at

8.0-10.0 cm depth.

PRt

e

Study Objectives

 To evaluate the long-term effect of application of LHM on
soll N, plant N uptake and crop yield.

Materials and Methods

d Study Site: Star City, SK., Dark Gray Luvisol belonging to
the Kamsack Soil Association. Established in Fall 1999
with application of LHM and urea fertilizer treatment every
year to 2013.

d Study Design: Randomized complete block design,
replicated four times. Split into three subplots:

No S fertilizer (NS): 24.4 m X 4.0 m.
Broadcast Elemental S fertilizer (ES): 4.0 X 3.1 m.
Broadcast K,SO, fertilizer (SS): 4.0 m X 3.1 m.

d LHM Treatments: 37,000 L ha'! on an annual basis.
74,000 L hat' every second year. 110,000 L hat' every
third year. LHM was Injected at 8-10 cm depth using
sweep type openers 1999-2002 and coulter type openers
2003-2014, In either Oct., prior to freeze-up or In early
May, prior to seeding (Fig. 1).

Urea fertilizer: (46-0-0) applied at 80 kg N ha' on an
annual basis.

>
>
>

L

Control plots: No LHM or commercial fertilizer applied.
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S Subplot Treatments: Beginning In May 2002 and
repeated every three years. Broadcast ES fertilizer added
at 40 kg S ha rate beginning in May 2002. Broadcast SS
added at 40 kg S ha* rate beginning in May 2002.

d Seeding: In May 2000 and following to 2014, plots
seeded to alternating canola (Brassica napus) - cereal
(oats, wheat or barley).

d Sampling: Crop samples obtained prior to swathing
stage. Soil samples obtained after harvest operations.
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Results and Discussion

d In the last three years there was little evidence of soll

buildup of nitrate-N (NO5-N) in the 0-60 cm depth from
LHM or urea fertilizer application (Table 1).

LHM applied at 37,000 L hat, which was equivalent to
~ 80 to 100 kg N hatl, added N that was in balance
with crop removal of N.

LHM and urea application resulted In significant
iIncrease in N uptake by crops in all years (Table 2).

The N uptake by crops in the study was greater In
annual 37,000 L ha' LHM application rate compared
to urea fertilizer and where manure was applied once
every three years at 110,000 L hat! LHM application
rate (Table 2). This suggests that a 110,000 L hat
LHM single application rate intended to last for three
years Is not as efficiently used as smaller applications
made more frequently.

d There was significant crop yield response to 37,000 L

ha! annual LHM application in all crops for the
duration of the study, compared to non-amended
control plots (Table 3).

4 Yields in the LHM tri-annual 110,000 L ha* application

rate were often not higher than control plots in 3" year
after application (Table 3).

LHM contains low amounts of S and the supplemental
application of S fertilizer aided In correcting the N:S
Imbalance, especially In canola crops (Table 3).
Supplementing LHM with S fertilizer can help In
achieving optimum crop production on S deficient
solls.

d Application

Conclusions

rates of LHM that supply sufficient
amounts of N each year to meet crop reguirements
gave the best crop N recovery and did not result in soill
nitrate loading. Larger single applications of LHM were
less effective In increasing crop vields, N uptake and
recovery over time. Yield and N use efficiency can be
Improved by balancing manure available N with added
S fertilizer.
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