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Research Sites

49 site-years

e Site selection

Locations are approximate

® 2014 Locations
A 2015 Locations
M 2016 Locations
Black symbols = Rain fed and natural drainage
Red symbols = Rain fed and artificial drainage
Blue symbols = Irrigated and natural drainage

Site productivity

Prev. crop soybean, except for
5 corn, 1 sunflower

No recent manure history
Tillage: no-till and reduced

Standardized protocol
Treatments

0-280 Ib N/a
e At plant

e Split =401b N/a at plant +
V9 sidedress

Research funded by Pioneer

Carrie Laboski, Professor & Extension Soil Scientist, Dept. of Soil Science laboski@wisc.edu NPKetc.soils.wisc.edu



Very brief summary of soil
characteristics
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Natural drainage class ranged from poorly to excessively drained

Carrie Laboski, Professor & Extension Soil Scientist, Dept. of Soil Science laboski@wisc.edu NPKetc.soils.wisc.edu



Yield Response to N and EONR
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Study average: Profitability within S1/a of EONR = EONR + 9 |b N/a
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How does N application timing
effect RSN?

Carrie Laboski, Professor & Extension Soil Scientist, Dept. of Soil Science laboski@wisc.edu NPKetc.soils.wisc.edu



~ At N rates > EONR, split applications

leave more N in the soil profile after
harvest
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At EONR, estimated RSN was

1 e Atplant (solid line) .
535 1 A split (dashed line) 18 Ib N/a greater for split

| m application
® Tiled, responsive (n=7) i
= 446 1
_(Z: | E@ Minimal RSN accumulation (n=8) (55 vs 37 1b N/a)
< 1 Non/minimally responsive (n=5)
© 3577 @ Al others (n=29) - o B
< PPNT background = 50 Ib/a
'S 267
‘©
>
S 178
O
o

89

N applied — EONR, Ib N/a

Carrie Laboski, Professor & Extension Soil Scientist, Dept. of Soil Science laboski@wisc.edu NPKetc.soils.wisc.edu


Presenter
Presentation Notes
Firstly, it can be seen that RSN generally increases once N application rate exceeds EONR for each N application timing.

Across all 49 site-years, estimated RSN at EONR for N applied AP was 41.7 kg N ha-1 which was significantly (p<0.05) less than that at EONR for N applied as a split (62.4 kg N ha-1)

ΔN x RSN Relationships: Non/minimally responsive, high N loss as indicated by minimal RSN accumulation with increasing ΔN, tile drained locations, and all else.

Discuss the 7 site-years where RSNsplit was sig. greater than RSNAP, and the 1 site-year where the opposite was found.

Why were RSN levels higher for N applied as a split?




Biomass N uptake at R6, Ib N/a

No difference in biomass N uptake

at EONR
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At EONR, No difference in est.
N uptake between N
application timings

Therefore, it is not
if N is being lost,
but rather when

NPKetc.soils.wisc.edu


Presenter
Presentation Notes
Across all 49 site-years, the relationship between N uptake and N application rate relative to EONR was best explained by a linear-plateau model. Estimated N uptake at EONR for N applied AP was not significantly (p<0.05) different than that at EONR for N applied as a split.

Further, at the individual site-level, only 1 of the 7 sites with sig. greater RSNsplit than RSNAP had a sig. difference in N uptake at EONR between timings; however, N uptake was greater for split applied N, as was RSN…Severe N loss resulted in yield loss, reduced N uptake, and very low RSN at that site.

Overall, differences in N uptake at EONR between N application timings did not explain differences in RSN!

N application timing influenced when N was lost from the system; either during the growing season or following crop harvest:
Less RSN w/AP = more N loss during season
Greater RSN w/split = more N loss after growing season

Transition to total N fertilizer recovered – “Although estimates of RSN and N uptake were made for each N timing at EONR, assessment of total N fertilizer recovered at all N rates allowed for additional understanding about N loss throughout the growing season. If the N was not recovered in the crop via N uptake or in the soil as RSN, conclusions about N loss could be made.



How high does N application have to
be before RSN starts to increase
substantially?
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®
If N rate is >27 |b N/a over EONR, then RSN is

significantly greater than under application
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Presenter
Presentation Notes
The following deltaN categories are sig. diff between timings:
-10 to 10; 30 to 50; 70 to 90; and >90


How does N timing effect N use
efficiency?

Increase in grain yield over 0 N rate

Agronomic Efficiency = N Application Rate

— : ———*“..__ -.‘:—m‘n_ - '-m- - m' = - = £ R " =
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®
Timing does not effect NUE at the EONR

NUE highly variable
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* 100% of AE 2 52 Ib grain per Ib N, under applied
* 90% of AE < 15 Ib grain per Ib N, over applied
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Presentation Notes
Mean comparison of categories and n value, add dot for mean


How does N timing influence
orofitability?

Carrie Laboski, Professor & Extension Soil Scientist, Dept. of Soil Science laboski@wisc.edu NPKetc.soils.wisc.edu



Split application has slightly lower
EONR
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Profitability of N timing is based on
soil/site conditions
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Take Home Points

Split applications do not necessarily result in less potential N loss
* Time of application influences when N loss may occur

Profitable production resulted in low potential for N loss, regardless of
application timing

* Split applications may be more profitable on poorly drained and excessively
drained soils

* At plant applications were more profitable on tile drained soils

NUE can vary substantially at the EONR

* NUE may be useful to compare management practices in a field, but should not
be used to target a value that would be considered a nutrient management
success

Continued efforts to refine N rate decision making tools and increase
grower adoption are necessary to improve water quality

* N management tools should be considered successful if they limit over
application by ~25 Ib N/a

Carrie Laboski, Professor & Extension Soil Scientist, Dept. of Soil Science laboski@wisc.edu NPKetc.soils.wisc.edu
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