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| Pacific Northwest dryland farming region
‘e Leader in soft white wheat production
e Soil erosion is a major issue (Kok et al. 2009)

e Agriculture = 7.4% of total (GHG) emissions in the United States

— 70% due to N,O from agricultural soils (e.g., nitrogen [N] fertilizer)
(U.S. E.P.A. 2011)




N,O — 300 times more
potent than CO, on a
mass basis (C. Stockle 4
et al. 2012)
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Research Questions
» What are the effects of tillage on N,O emissions?

» How do precipitation zones impact crop yields
and economics?

» Why do farmers choose one type of tillage over
another?
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Methods

» Emission & Erosion values are from C. Stockle et al. 2012
» Cropsyst model
» Simulated wind and water erosion
» Simulated N,O emissions, expressed as CO, equivalent

- Budget (returns over total cost):
- Input prices from 2011-2014 were averaged to estimate price levels
- Input prices include fuel, seed, fertilizer, adjuvants etc.




Methods cont..

» Budget (returns over total cost):

Machinery values for 2011, 2012, 2013, 2014 were increased by 1
10%, 8%, 5%, respectively

$

University of Idaho Machinery Cost Analysis Program

$

hourly cost for each machine used

¥

summarize the returns over total cost for conventional and no-till far
In each precipitation zone




o= High Rainfall CT 2014.uimc - University of Idaho Machinery Cost Analysis Program — ] ot
File Edit Help

Diezel Coszt [$/gallon) |3.4E INSTRUCTIOMS:
Enter general parameters to the left.
G azoline Cost [$/gallon) |3.55
- Double-click on an itemn in the list to view or edit that ikem.
Interest Rate (%] |E'3-I Right-click on an itemn far more options.

Machinery and Equipment Costs Per Acre

Qperation Depreciation Interest THI Repairz Labor Fuel/Lube Total $/4cre e
nothing (wagon)] and SOHPAWT DY by, 1.85 1.90 036 0.EE 544 3.E0D 13.82
2T truck [truck) 025 015 0.06 022 024 o114 1.05
LD ATV divide by 10 [ATV] 1.E6 070 014 0.23 2.80 1.97 12.54
LD 349 ton pickup [pickup] 042 020 021 0.33 1.92 naz 2.90
tandern axle [truck) 042 026 04z 0.44 043 026 2.30
30" grain combine [zelf-propelled combi... FAF 294 1.21 1.44 1.89 252 1717
32" wide zplit packer [grain dnll] and 20... 0.36 0.26 010 1.15 1.30 2.30 .47
28" Dizc [heawy-duty dizk] and 200HP- 116 0.E3 0.03 0.45 1.90 276 7.an
36" cultivator + harrow [field cultivataor] . 1.18 064 010 063 .25 1.29 4.79
40" rodweeder [field culkivatar] and 200... 1.09 057 010 0.64 0.83 1.22 4.45
trap wagon [pickup) 025 01z 0.0v 0.09 0.03 0.03 0.64
2E' Direct Seed Dl [grain drll] and 350... 1.E1 0.94 03z 1.48 1.57 214 9.07
Z00HP O& [crawler tractar] w
ZO00HP-wT [4 wheel drive tractar] e
2E' cultivator [field cultivator] and 200H. .. 045 0320 0oz 0.40 0.a85 1.36 236
22" zplit packer drill [grain drll] and 200... 033 023 011 1.21 1.62 2.36 5.96
32" undercutter sweep [field cultivator] .. 0.39 027 0.03 042 0.33 1.52 351
22" chizel [chizel plow] and Z00HF D5 ... 2.29 1.37 013 1.67 1.64 262 9.73
25" grain combine [zelf-propelled combi... 437 1.89 0738 3.74 251 336 16.64
AB' D455 grain diill [grain drill] and 20, 0.a85 033 016 211 1.62 236 7.A1
40" rodweeder [field culkivator] and 200... a1y 011 0.0 021 076 1.11 238
90" zprayer [boom-type spraver] and 20... 021 011 0.01 0.21 0.48 0.69 1.71
B0 shank. fertilizer ap [field culkivator] a... 0.05 0.04 0.01 010 076 1.1 216
30" shank. fertilizer ap [field culkivator] a... Q.09 0.0E 0.0 1B 1.26 2.M 2.54 et

D::ul:.-le—c-lin:k on an ikem in the list to views or edit that iterm. Bight-click on an ikem for more options.

== tdacre figures are nat available, and not included in Tatalz. For $/acre figures, select an implement for a Tractor or AT, add Miles Per Acre for Trucks, or add Acres Per Hour For AT =
or ' agons



Methods cont..

Returns over total cost Erosion & E
(Conventional Tillage & ﬁ (Conventi
No-till) Tillage & N
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Results & Analysis

» How do precipitation zones impact crop yields and economics?
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Results & Analysis
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2.02 3.7 8.30 4.6

35.20 15.7

0.90 0.4

Pul CT 9.9 22.20 9.9

Pul RT 0.7 1.57 0.7

Source: Stockle et al., 2012

Lnd RT 0.9
15.7
SINT 0.4

0
0
0
0

Erosions (Ton...

Low Rainfall CT Low Rainfall NT Medium Rainfall Medium Rainfall High Rainfall CT High Rainfall NT

il

NT



Results & Analysis

» Why do farmers choose one type of tillage over another?
Based on longitudinal survey from 2011-2013 (48 farmers)
NT difficult to learn and operate
Unsure of long term profitability
Initial investment for NT is high




Conclusion

» Crop yields do not vary by tillage assumptions for each AEC, bu
returns over TC does vary due to different machinery operation
and input usage

» For example, herbicides replace tillage for weed control in NT.

» Soil erosion rates under CT in the study region are high,
negatively impacting soil quality, yields, and water quality.

» Simulated N,O emissions, expressed as CO, equivalent, were not
very different under CT and NT.

» However, N,O emissions were sufficiently high to offset gains in
SOC from the conversion of CT to RT or NT.



Conclusion Cont...

» Thus, reducing tillage intensity can result in net C storage, tillag
practices will help reduce GHG on each AEC but it will be hard to
achieve without full consideration of Nitrogen Fertilizer
management.

» It will be easier to persuade farmers in Medium CT to move to
Medium NT because of the profit because farmers want assurance o
return

» This program should be expanded to offer additional incentives,
particularly in areas that show reduced profitability or no gain under
reduced tillage. (For erosion not N,O)




Extension

» How do precipitation zones impact crop yields and
economics?

» Importance: soil quality, yields, water quality, reduce N,O
emission

» If the information for this research were consider valid
enough, pamphlet could be created and information in it
should encourage careful nitrogen management based on
the annual application

» Stakeholders: Farmers
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EMISSIONS AVERAGE(MG CO2E/AC/YR)

N,O EMISSIONS VS EROSION
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