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Supply crops
with adequate guantities of
plant available N for
economic optimum yields
while minimizing the
potential for N losses In
runoff and leachate.



N losses occur when water leaving
the crop field interacts with
transportable forms of N.

N lost = concentration X volume.



Volume = precipitation — evaporation

We have little ability to reduce the
overall volume of water leaving
crop fields although we do have

some limited opportunities to affect

how water leaves crop fields.
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Significant reductions in N losses
will require reductions in the
concentration of N In surface

runoff or leachate.



Manage soil N so that levels
of transportable forms are
kept as low as possible
while still meeting crop N
needs. We want to reduce
the potential for N loss.



1. Applications
2. Soll N cycle
3.Plant uptake



1. Rate
2. Timing

3.Placement



How have application rates
changed? It is difficult to
accurately project how N
losses will change due to

adjustments in N application
rates without high quality
pre- and post- data sets.



Synchronize the availability
of N as closely as
possible with crop N
needs. Avoid preplant
applications!






Minimize interaction of
soluble N forms with surface
runoff. Surface runoff N
levels determined mostly by
soluble N avallablility in the
top 17 of soll.
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When soll temperatures
warm up, nitrate Is released
as soll microbes break down

soll organic matter.



_ _
_ _
_ _
_ _
_ _
_ _
_ _
_ _
_ _
_ _
_ _
_ _
_ _
_ _
_ _
_ _
_ _
_ _
_ _
_ _
_ _
_ _
_ _
_ _
_ _
_ _
_
_
_ _
_ _
_ _
_ _
_ _
_ _
_ _
_ _
_ _
_ _
_ _
_ _
_ _
_ _
_ _
_ _
_ _
_ _
_ _
_ _
_ _
o o

LO < (99 [Q\|
(wdd) N-aremu j10S

June July Aug Sept

May



Solil nitrate-N (ppm)
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Average daily temperature (F)
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Nitrate in the root zone at
the end of the growing
season Is a result of unused
“residual fertilizer N”.






Soil nitrate-N (ppm)
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Soil nitrate-N (mg/kg)
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Soil nitrate-N (mg/kg)
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1. Applications
2. Soll N cycle
3.Plant uptake



Keep plant N uptake capacity
IN place as much as possible
both before and after summer
annual crops. Make summer
annual systems function like
perennial systems.



Water table elevation (m)
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Leachate nitrate-N (mg/L)
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» Rates- use all the tools and track
changes to assess progress

* Timing-eliminate preplant inorganic
N and split N applications

* Placement- Subsurface apply all
soluble N sources

» Winter cover crops to clean up late
season and early spring nitrate.

» Buffers-Use deep rooted perennials
to Intercept subsurface nitrate



Rootzone nitrate-N storage (kg/ha)
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Delivered Nitrogen
Loads per Agricultural Acres within the Chesapeake Bay Watershed
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Rootzone nitrate-N storage (kg/ha)
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Can cover crops reduce nitrate losses over a landscape?
(Staver and Brinsfield, 2000, DNR Final Project Rpt. )
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German Branch Watershed
Total Subsurface Residence Time Map
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Where are the General “Leaks”

In the Nitrogen Cycle?

Denitrification losses:
small-moderate 10-20%

Ammonia losses:

/ small-moderate 5-20%

- Eroded organic & mineral N:

\ -
™ 4% small losses 1-5%

N .
ate . X as Leaching losses:
ed g Lar‘ge 10-40%
." e i B Note: N Cycle Losses are

R e e oL Driven by Hydrology
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P saturation ratio
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Choptank River at Greensboro (USGS data)

4.0

1.0 |

L
™

m N N

(1/6w) usabouu e1o |

2 3 4 5 6 7 8 9 10

1

85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 O



Choptank River at Greensboro (USGS data)
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Eastern Shore watershed soil P data from NMPs
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“The overall long-term goal of efforts
to reduce P losses from agriculture
to surface waters should aim to
balance off-farm inputs of P in feed
and fertilizer with P outputs as
produce, along with managing solls
In ways that retain nutrients and
applied P resources.”



“We conclude that routine soll tests, such
as Mehlich 3, can be an effective interim
approach to guide environmentally
based P recommendations for

fertilizers, manures, biosolids and other
P sources... Higher risks are clearly
associlated with M3-P values that are
above the concentrations needed for
economically optimum crop yields. ”
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Average monthly runoff TSS (mg/L)
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Phasphorus: The primary nutrients polluting the
Chesapeake Bay are nitrogen and phospharous. High
amounts of these nutrients increase the growth of algae.
Algae become so abundant that the color of the water
turns brownish or greenish. Sunlight is blocked from
reaching other plants. When the algae die and cdecompose,
oxygen dissclved in the water is used. Often, so much
oxygen is used by decomposing algae that fish and other
animals must move to areas with more oxygen. Plants ancd
animals that cannot move may die.
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