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» Edge-of-field sediment

» Surface runoff N

» Surface runoff P — short term

» Surface runoff P — soll related

» Subsurface N — In-fileld processes
» Subsurface N — Jarmin Branch






» 1985-97 continuous corn, CT/NT

» 1988-97 rye winter cover crops

» 1990 installed grass waterways

* 1994-97 No P applications

» 1998-2003 corn/wheat/dc soybean
» 1998-2003 CT/NT poultry litter

» 2004-07 surface/subsurface N

» 2008-09 NT/turbotill poultry litter
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Water Is always the
short term driver!



Monthly surface runoff (cm)
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Annual surface runoff (cm)

N
o

mmmm Tilled (15.5 cm)

R P N N W W
oo O o1 O O O O

== No-tll (15.6cm) | N

198519861987 1988 198919901991 1992 199319941995 1996 1997 1998 1999 2000 2001 2002 2003




What about erosion?
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Annual soll loss (Mg/ha)
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Average monthly runoff N (mg/L)
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Average monthly runoff N (mg/L)
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Average monthly runoff P (mg/L)
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How P applications are
managed Is crucilal to
controlling P losses In
surface
runoff, iIndependent of
soll P levels.



What about the long-
term issues with soil P?
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Phosphorus fertility index
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Pocomoke River Watershed

4 million |bs poultry litter P/year
100,000 acres cropland
40 |bs P/acre/year applied

20 lbs P/acre/year removed In harvested
grain



Since the effort started to reduce
nonpoint source nutrient loads In
Maryland, the quantity of P
stored In cropland In the
Pocomoke River drainage basin
Increased by approximately
25 million pounds.
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0-20 cm soil P FIV
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From 1960-2000 P was being
added to cropland in Green Run
watershed at a rate of ~ 40
kg/halyr, increasing M-3 P ~ 9
units/yr. 2000-2010 average crop
harvests in Wicomico County
removed ~ 20 kg P/ha, which will
reduce M-3 P ~ 4-5 units/yeatr.



Soil P levels in the Green Run watershed
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Achieving significant reductions
IN N losses from cropland will
require reductions In nitrate
leaching rates. The key to
reducing nitrate leaching rates
IS reducing soll nitrate
avallabllity during periods of
groundwater recharge.






Cover Crop Effects on Profile Nitrate
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Elevation (m)
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Unsaturated zone
Saturated zone
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Nitrate-Nitrogen (mg/L)
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German Branch Watershed
Total Subsurface Residence Time Map
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Fraction of cropland area

Jarmin Branch cropland groundwater residence time
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Groundwater residence time (years)



Nitrate-N concentration in discharge (mg/L)
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Jarmin Branch - nitrate leaching reduced from 10 to 6 mg/L

Time after implementation (years)
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Erosion potential changed instantaneously with
tillage and ~1-2 years with buffers.

Nutrient application methods change potential
for dissolved N and P losses immediately. ?7?

Large soil P reservoirs take decades to draw
down using crop removal. Predictable but need
to know the starting point.

Flow system characteristics and landscape
position determine leaching to surface water lag
times. Tidal interface fields 5-10

years, Choptank subwatershed average 15-20



Causes of the Problems

=15

5

40

[ [
= =

pounds per year
—
z

@ Tributary Strategies Goal

: 4 =T B
i gAe_ F7 Norry
r F o o r e -"‘1- 4
;o Choptank 5 o

Iy , . :
//,.r Causes of Nitrogen Pollution —

Farms

Stormwater Runoff
Septic Systems

*Forests ﬂaturﬁlw contribube a small
amount of nutrients and sediment Do r(r
the Bay, but are not considered to be H‘\-.-
a FII:I"LrHI:Iﬂ Sounte,

‘\Wastewater Treatment Flants E ' .

Forests =

| Farms

The chart below shows how Mitrogen pollution from Farms in
Choptank has dhanged over time.
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Mitrogen pollution fuels the growth of algae, oeating

dense, harmful algae blooms that rob the Chesapeake Bay's
aquatic life of needed sunlight and oxygen. Sources of
nitrogen pollution incdlude air pollution from vehides, coal-
burning power plants and industry; fertilizers from
farmfields, lawns and golf courses; wastewater from
industrial facilities, sewage treatment plants and septic
systems; and animal manure from farms.
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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.



