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Rotational N recovery: What
are we missing in single season
estimates?

REACCH seminar
Series
Tal McClellan Maaz

/ A\
. \
7R\
'REACCH ()
— G
Regional Approaches . b -~
to Climate Change - WASHINGTON 1JILSEED
PACHIC NORTHWEST AGRICULTURE .~c.§°,-’7f"fﬁsv



http://www.google.com/url?sa=i&source=images&cd=&cad=rja&docid=9u4z5dSgiiCaiM&tbnid=Bo5sICVYoEruvM:&ved=0CAgQjRwwAA&url=http://www.vetmed.wsu.edu/bcu/help/images.htm&ei=z_-1UZucEeHgiAKx3IHQCg&psig=AFQjCNEuhyY1O1eQTdh5s4fgFAykl_FGbQ&ust=1370968399325904

Global estimates for
crop recovery of N
range from 30 to 50%

Does this mean the
unrecovered N 1s lost???7?
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Single season N fate

1SN balance (Gardner and Drinkwater, 2009)

Gardner and Drinkwater, 2009

Crop = 33% N Gaseous N
Grain = 21% >N A
Soil = 29% 15N |
Unrecovered = 38% °N |
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Multi-year fertilizer fate

Cumulative budget of 1°N-labeled fertilizer over 30 years

100 - Sebilo et al., 2013
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Measuring residual effects of
fertilization on a cropping
sequence?
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How can we estimate rotational N

recovery to compare cropping
systems?



Total N balance approach

Fertilizer N Rotation = Grain N
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N leaching

(Total harvested grain N+(Soil N 2008—Soil N 1998))

Total applied fertilizer N
Unger and Huggins, 2014
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Modified multi-year N balances

Fertilizer N Rotation —— Grain N
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N leaching

Total grain N + Final root zone Ninorganic
Total applied fertilizer N + Initial N, 5
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Ralston (Wheat-fallow)

1996-2000 Inputs Outputs Balance
Grain+ | Missing
Cropping sequence| N... Grain N| Grain  Solil \
Ib ac-1 - o Ib ac-1
WW-F 200 171 0.85 0.81 51

SW-Chem Fallow | 204 147 0.72 0.82 53
Cont. NT HRS-SB | 396 277 0.70 0.76 113

Cont. NT HRS 495 304 0.61 0.64 131

* Grain N balance = Grain N/N;,,
**Total N balance = (Grain N+ Final Root Zone Inorganic N)
[(Ng, + Initial Soil Inorganic N)



Conclusions

1. Multi-season approach
a) Soil N 1s a major contributor of plant N
b) Accounts for differences in N recycling
and retention from year to year
c) Need to monitor soil organic N
2. Rotational estimates vs single season
a) Exceed, If Increases In N storage
b) Equal to, If no change in N storage
c) Lessthan, if decreases in N storage
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