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Beef cattle manure nitrogen

excreted across Canada
634,000 tonnes Nitrogen per year (2006)

Total N excreted by beef cattle (Ggyear—!) for various Ecoregions based on 2006 census and 2005 farm practices.

Ecoregion Cow Calf Steer Heifer Bull Total
1 Atlantic 11.8 2.16 2.70 2,62 063 19.9
2 StLawLow 8.77 1.72 407 213 0.69 174
3 MSF 18.6 4.05 12.3 6.27 1.05 423
4 LkErieLow 3.73 0.99 3.68 1.55 0.26 10.2
5 BorSld 9.83 1.65 1.45 1.50 0.52 15.0
6 BrnSoil 444 9.09 15.1 12.2 223 83.0
7 DkBrnSoil 45.0 12.1 239 19.3 249 103
8 BlackSoil 95.9 20.9 14.9 18.0 569 155
9 LkMbPlain 129 242 1.43 2.02 0.69 19.5
10 BorPlain 88.1 176 10.9 13.8 5.21 136
11 MtCord 19.6 3.01 2.81 352 1.20 1.1
12 PacMar 1.27 0.25 0.31 0.31 0.19 2.
Canada 360 76.8 935 832 20.8 634
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Soil N Budget

Leaky Pipe Model
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Figure 1. A smoke test was
performed to demonstrate
the presence of macropores
between a subsurface drain
tile [at about 1.2 m (4 ft)
depth] and the soil surface.
In this case, a 4.6-m-wide

(15 ft) strip of alfalfa was
sown directly over the

tile drain (indicated by
white flags), and annual
row Ccrops were grown on
the remainder of the field.
The alfalfa stand was in its
second year of production.
Note that the smoke emerg-
es from highly dispersed
locations, indicating how
well the macropores are
interconnected with the tile.
This is visual confirmation
that liquids, such as manure
slurry, could be expected to
enter the tile quickly if ap-
plication rates exceed the
infiltration rate of the soil.

Manure Concerns—Pathogens.
Antibiotics. and Other Chemicals Michael Russelle




What happens to excreted nitrogen
from beef cattle (2006)

Total N
1000 tonnes
Total excretion 634
Excretion to pasture 334
Lost as NH3 from pasture 19.6
Retained on pasture 314
Excreted while in confinement 301
Lost as NH3 from confinement housing 90.1
Transferred to storage as slurry 18.4
Transferred to storage as solid 192
Lost as NH3 from storage 11.3
Transferred to land as slurry 18.1
Transferred to land as solid 181
Lost as NH3 after landspreading 48.6
Retained on land after landspreading
Lost as NH3 from all sources 170

Overall fraction of N emitted as NH3 (%) 27

Unclassified / Non classifié



Cascade of Reactive N from Agriculture reennouse
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Short term nitrogen measurements
-Nitrous oxide-



Year round N,O emissions from grass with four annual applications of whole and
separated dairy slurry over a 4 year period (April 2008-March 2013).
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Automated greenhouse gas chamber
Qinghai-Tibetan Plateau, Chin




Unclassified / Non classifié

Some beef industry farm facts
2012 survey

Responses Results

Percent of time on grazed old/native pastures that cattle gathered

around small areas 366 4







Winter grazing

Ratio winter/summer grazing of cows
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Nutrient Losses from Forage
Stands in the Non-Growing Season
Martin Chantigny, Marja Maljanen, Perttu Virkajirvi and Mats Oquist
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Annual Emission Factors
-Nitrous oxide-
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Canadian (country specific emission factors)

Source | Emission factor %

Average N:0 emissions from

Synthetic Nitrogen 2.1
o legumes: kg N.O-N/ha
Organic nitrogen 1.8
Crop residue nitrogen 0.59 * annual crops 1.0
, : e pure forage legume 1.8
Fine soil 3.0 :
e grass legume mixes 0.4
Medium —coarse soil 0.6
Mean of texture 1.2
Annual crops 2.1
Perennial crops 0.4
BC dry 0.2

BC wet and irrigated 1.0
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Long term nitrogen measurements
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Shifts in Pasture Communities Due to
Nutrient Imbalances in the Aspen Parkland
Shabtai Bittman, Derek Hunt, Duane McCartney, John Waddmgton and Wes Nuttall
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CHAPTER 32

Long Term Effects of Manure
Derek Hunt, Shabtai Bittman, C. Grant Kowalenko, Tom Forge, Cyuthia Grant and Engene Gawalko

Table 1. Fate of N from applications of commercial fertilizer and dairy slurry spread with a low emission
applicator on tall fescue over seven years in coastal BC. The blue shaded rows have the same application
rate of total N (400 kg/ha) (360 Ib/ac). ‘Alternate’refers to alternating applications of manure and
commercial fertilizer (from Bittman et al. 2007) (for Ib/ac multiply by 0.9).

Mineral N applied Total N applied N Recovered by crop N Remaining in soil Unaccounted N

TREATMENT kgsha %6 of total N applied
Fertilizer-low 200 200 67.1 224 10.5 )
Leaching
Fertilizer-high 400 400 L8.f7 14.3 27.0
Manure-low 200 400 42.0 32.0 26.0 Volatilization of
Manure-high 400 800 374 0.2 32.4| ammonia

Alternate 400 600 53.3 23.1 23.6
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Farm Nitrogen Budgets
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Living Labs- Cattle Forage
Field Nitrogen Budget

Field Inputs Field outputs
- Cattle starting weight « Cattle end weight

* Fertilizer * Grain

« Manure/ amendments/ AD effluent » Hay/ silage

* N fixation

« Cover crop harvested

* Imported Crop residue « Removed straw

» Seed (weight, book value)
» Mulch (amount, book value)
« Atmospheric deposition (factor- optional)

Field Surplus= Losses = (Inputs — Outputs)
Field Nitrogen use efficiency (NUE)= Outputs/Inputs
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orages are Cool!




Forage Art
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Armin Guerino, Installation, Vienna, Austria
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Vincent van Gogh, Haystacks in Provence,
Arles, France,1888
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