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Agenda

 Manure: It's complicated

* On-going research
projects

—Taking credit for nutrients in
manure

—Covering it up — cover crops for
fall manure application



Taking credit for manure application:
It's complicated




What kind of nutrient value can we
expect from manure?

46-0-0

50 Ib - urea




Manure application is complicated

1. Nutrient ratio is fixed
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Nutrient ratio 1s fixed in manure

e Scenario: Preset Application Rate
—Corn grain ©
S 400
 Goal: 200 Bu/acre © 200
. o
—Nutrient needs: 200-47-52 | =
—Poultry litter at 5 § 100 D
tons/acre into no-till £ o . ]
 Nutrient content: Nitrogen Phosphate Potash
mN credit © Manure = Additional Needs
- 151'426'421 DCrop Needs




2. Nutrient Content Varies by Animal Type
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Nutrient Content
(Ibs per ton or Ibs per 1000 gal)

Nutrient Content Varies by Animal Type
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Manure application is complicated

3. Nutrient availability is difficult to estimate

Why aren’t all nutrients available?

— Inorganic forms are immediately plant available
» Examples of inorganic N = nitrate and ammonium

— Organic forms (nutrients bound to carbon) are not
plant available
» Must be broken down and released by microbes




Manure application is complicated

3. Nutrient availability is difficult to estimate

University of Minnesota Guidelines for Manure

Livestock Type % Total N Available

Dairy year 1 55
Dairy year 2 25
Swine year 1 80

Swine year 2 15



Manure Types

Solid

Manure N Distribution
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Manure P Distribution
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Manure application is complicated

4. Nutrient content is /—\
not uniform

Sludge




Variability declines when manure
IS tested and agitated

Book values
Testing unmixed manure with..
Mix of 15-25 subsamples from..

Well-agitated manure

Variability from the analysis itself
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% variation in measured value from actual value
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Taking credit for manure application:
On gomg research_
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Field
Experiments

e 2 locations with two sites
each
6 types of manure

—Applied all at N-based rate
of 140 pounds of plant
available N per acre

* Fertilizers (to develop
response curve)

e Total treatments: 16

Location 1: Waseca, MN (SROCQC)

Site 1
2018 Site 2
Corn
Corn
2021 Corn
2022 Corn

2023

Location 2: Lamberton, MN

SWROC
Site 1

2018 Site 2
Corn
Corn

2021 Corn

2022 Corn

2023




Nutrient Rate Detalls

Year 1 Years 2 -4
Full N rate: 140 Ibs N/acre Full N rate: 195 Ibs N/acre

Manures applied at full Only K and S fertilizers
available N rate per acre applied
(6 plots) (6 plots)
N fertilizers applied: N fertilizers applied:
N rate curve + full P and K N rate curve + full P and K
(5 plots) (5 plots)
P fertilizers applied - P fertilizers applied:
P rate curve + full N and K P rate curve + full N and K
(5 plots) (5 plots)
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Manure nutrient availability




Manure nutrient availability

Funded by MN Ag Fertilizer Research and Education Council M



Manure nutrient availability

Picture
taken
June 18,
2018 at
SROC

edded beef pack




June 28, 2018 at SWROC

Rep 2

Fertilizer  Fertilizer Liquid

Composted Fertilizer Fertilizer Fertilizer . ;
126lbN  60lbP Separate

Chicken 120lbP oP 841bN
Pellets

Rep 1

Fertilizer | Fertilizer | Fertilizer

p
42lb N ON | 1201bP 84lbN | Beef Pack | Chicken | ‘goibp
Raw  rortilizer  Fertilizer  Turkey Fertilizer i Fertilizer Liquid
Dairy  "30ipp 0P liter  colbb aglzer BN Segg';?&ed

Funded by MN Ag Fertilizer Research and Education Council M



July 26, 2018 at SWROC
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SROC CORN YIELDS 2018 - 2019

« Average Yyields for 15t year of rotation (2 sites)
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Total N Uptake — SROC 2018
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Total P Uptake — SROC 2018
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SROC Corn Yields 2019 - Site 1

2"d year of rotation (no manure applied)

Corn yield (bu/acre)
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SWROQOC Corn Yields 2018 — 2019

Average yields for 1st year of rotation (2 sites)
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SWROC Corn Yields 2019 - Site 1

2"d year of rotation (no manure applied)

Corn yield (bu/acre)
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Average Yields For First-Year
Manure (4 site-years)
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Average Yields For Second-Year
Manure (2 site-years)
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Take Home Messages

» After two VERY WET years:
—First-year yields with manure were lower than expected
» Lower mineralization than expected?

—Second-year yields with manure were higher than no-N
fertilizer controls, except with swine manure

 Where did the N and P go?

— Still need to evaluate N and P plant uptake as well as
iIn-season soil samples

Funded by MN Ag Fertilizer Research and Education Council M



overing it up: Cover crops
with fall manure application

N




Slurry Seeding in Michigan
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https://www.no-tillfarmer.com/articles/2831-seeding-cover-crops-with-liquid-manure?v=preview

Slurry Seeding in Michigan

« Combine these
things in one pass: i

G, o
e EaR
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—Tillage
—Manure application
—Cover crop seeding




Slurry Seeding

 Findings:

—Manure decreases germination

Forage Rape Orchard Grass

Harrigan. 2014. ASA Webinar Cover Crop Webinar.



Slurry; 36 fon/ac

Slurry Seeding

“What doesn't kill you...”

NS

 Findings:

—Overall biomass of manure
slurry seeded crops was
often higher than drilled VNTAY A
covers 9 et

Seilon e

 Seeded: Sep 1
« Harvested: Dec 5

YN



Slurry Seeding in Michigan

* Need to use low
disturbance
applicator
—Some form of in-

tank agitation

* What crops?

—Haven’t had luck
with red clover

b) Disk or
chisel
injector

c) Aerator
(with or
without
banding)

d) Chisel and
sweep

SIDE VIEW AFTER APPLICATION
I15
N . cm

\®

e

15 cm




Liquid Manure + Cover Crops




Liguid manure + Cover Crops Project

 Detalls:

—Planted rye CC after
harvest then injected
liquid manure

—Terminated rye in
spring
» Measured soil nitrate in

top 24” of soil and in rye

—Harvested following corn grain or silage next fall
* Measured corn yield and nitrogen uptake

—2 Ccrop years




2016-17 Plot sites

* Dairy 2 Yr.
% Dairy
% Swine



Rye biomass production

Spring CC Biomass
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seeding
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Deep Shanks




Double




Knife Injection

Following spring




Sweep Injection

Narrow sweeps
minimized
disturbance of
surface solil but
allowed manure
infiltration



Spring soil 24” Nitrate (NO,-N)
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Grain Yield at 15% Moisture

Grain Yield (bu/acre)
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Silage Yield at 65% Moisture
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Take Home Messages

* Injection equipment matters!

—Knives and sweeps seemed to minimize surface
disturbance

« Winter rye conserves manure nitrogen and can
potentially reduce N losses

* On average, corn yields were not impacted
following cover crops and manure

—Any given field in a year could see a yield increase or
decrease, however



New Research

» Cover crop seeding
methods + 2 manure
application timings
—Interseeding vs drilling

after harvest

—Early vs late applied
manure

\\r \
<\ MinnesotaCorn )
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Thanks! Questions?
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