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Hypothesis 1: POM-N concentra- Hypothesis 2: Gross N minerali-  Hypothesis 3: Gross N minerali-
L e - B WA % N ™ N e tions will be higher in agroecosys- zation will be higher in agroeco-  zation will be higher in agroeco-
Introduction . tems with greater organic N systems with large POM-N systems with greater organic N
» inputs. concentrations. inputs.

Gross N mineralization is the total amount of nitrogen transformed by microbes from labile soil organic N 5
(SOM-N) to NH,". Agroecosystems that achieve increased rates of gross N mineralization could potentially: o o o6
. Supply sufficient N to meet crop demand without depending on large fertilizer inputs and associated “ | s 05| | 4 IR 05| | 4 Sel-A

pools of inorganic N (NO;” and NH,").

©

~
1

©

~
1

o
~
1

-« Reduce N losses to the environment by reducing large inorganic N pools.
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Conceptual Model
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Gross N mineralization rates should be greater in agroecosystems with large labile SOM pools, which can
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Gross N Mineralization (mg N kg'1 soil hr'1)
=

Gross N Mineralization (mg N kg'1 soil hr'1)

Particulate Organic Matter N (mg N kg'1 soil)

be favored by high organic matter inputs, such as manure and legumes.

o

—
o
o
o
o

0.2 0.3 0.4 0.5 0.6 0 20 40 60 80 100 120 140 160

o
—

0 20 40 60 80 100 120 140 160

Additionally, crop yields could be increased in systems with high gross N mineralization as N availability

10 Year Mean Manure N Application Rate (kg N yr'1) Particulate Organic Matter N (mg N kg'1 soil) 10 Year Mean Manure N Application Rate (kg N yr'1)
would be more stable.
POM-N concentrations were Gross N mineralization was Manure application was signifi-
Low Gross N Mineralization Hich Gross N Mineralization ~ greater with increasing rates of greater when POM-N concentra-  cantly positively correlated with
Algn Gross N _iviineralization
manure N application (p=0.0001). tions were larger (p=0.004). gross N mineralization rate
Nitrogen (p=0.02).
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Conclusions

. Manure application increased POM-N, gross N mineralization was positively correlated with POM-N,
therefore manure application may increase gross N mineralization rates.

. Cropping system management can have a large impact on POM-N concentrations and gross N mineraliza-
tion rates.

Data from the Marsden Farm cropping systems experiment in lowa supports the conceptual model: + Agroecosystem design can improve supply of N to a growing crop through organic N inputs, which may

. . L . . . . reduce N losses to the environment.
. Inorganic N pool size is greater in simple rotations than diverse rotations with manure and legumes.

. Future work will focus on further characterization of the

. Despite smaller N pool size, corn yields are higher in more diverse rotations.
relationship between labile SOM fractions and gross N

24 _ mineralization in agroecosystems. Additionally, we will
% 22 - T"U 0.5 investigate how increased rates of gross N cycling can im-
by 20 - go ' pact crop N availability and N losses to the environment.
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2 year = corn-soy, 3 year = corn-soy-oat/clover + manure, 4 year = corn-soy-oat-alfalfa + manure.

10 year means, error bars = SE. References
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