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an entire crop rotation.

N within a rotation.

In annual cropping systems, nitrogen use efficiency (NUE) is typically estimated on a single crop
basis. However, this approach ignores the dynamic nature of nitrogen cycling within multi-year crop
rotations featuring a diverse set of crops. Our objective is to develop a component analysis of NUE of
As the first step, we will construct N budgets and calculate N balances,
which are useful to demonstrate fertilizer carry-over and N recycling as important aspects of NUE.
This approach will also provide insight into the propensity of cropping systems to retain and recycle
The rotational NUE analysis will factor in crop yields, grain and residue N,
fertilizer N, N mineralization estimates, and changes in soil residual inorganic N. The analysis will be
applied to two-and three-year rotation studies in the low, intermediate, and high rainfall zones of
Eastern WA. There is evidence that fertilizer carry over contributes to overall rotational NUE. By
tracking changes in soil N supply between crops, the rotational NUE will help us evaluate and adopt
alternative cropping systems with the propensity to retain and recycle N within a rotation.
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cereal sequence under no-tillage.

(more positive balance), despite exporting seed N.

Low rainfall zone

Hennings Farm is located in Ralston, WA, east of
Lind. The farm averaged 12.5 inches of rainfall from
1996 to 2000.

Mean lows are typically in January at 21°F, with
mean highs of 87.5°F in August.

The soil is a Ritzville silt loam (coarse silty, mixed,
mesic, Caldic Haploxeroll).

Wheat is typically grown in a 2 year rotation with
fallow, with some continuous no-till cereal

Crop Sequence

WW-F
SW-Chem Fallow
continuous NT HRS

Ralston-Lind (Low Rainfall Zone): 4 Sequences
N Fertilizer Inputs |Grain N Outputs| N Balance |Total N Balance|Export-Nf Input Overall
M + Final Root
kg N/ha (Grain N/Nf) Zone N)/ Grain N-Nf | Total Outputs-Inputs
207 175 0.86 0.85 -30 -6
207 169 0.75 0.88 -46 -33
326 2438 0.77 0.86 -77 -28
324 230 0.71 0.80 -94 -42

continuous NT HRS-SB

WW-F = winter wheat-fallow
SW-Chem Fallow = spring wheat-chemical fallow
Continuous NT HRS = continuous no-till hard red spring wheat

Continuous NT HRS-SB continuous no-till hard red spring wheat-spring barley

All cropping sequences exhibited high N recoveries
due to low precipitation and deep soils resulting in
high N carry-over between growing seasons and low
N losses.
 Highest N recovery with deep rooted
winter wheat under lower inputs
 Lower N recovery with hard red spring
wheat due to shallower roots and greater
N fertilizer required by high protein
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