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ANitrogen is one of the most dynamics and mobile elements. It
IS also susceptible to losses via several pathways.

Anith average worldwide recoveries of 50%, we need to
continue developing tools that can help us improve the
management of N.

Mevelop nutrient management systems that minimize the loss
of nutrients to ground and surface water while maintaining a
profitable agricultural economy.



Cooperators - Locations
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Ammonia emission from fertilizer

NH emission from synthetic fertilizer use
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Selected Cooperators - Locations

Location of Spain (Valencia Study sites) and Argentina (Study Sites), (Lavado et al, 2010).



Selected Cooperators - Locations
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Figure 5. Spatial distribution of the nitrate content in the groundwater of Spain
(Varela, 1991).



Selected Cooperators - Locations
The Region of La

! Laguna,
~In the States of Coahuila and
.. Durango, México

11 Torreon

12 Matamoros
13 San Pedro

14 Fco.l. Madero
15 Viesca

Coahuila

Gomez Palacio
Lerdo
Tlahualilo
Mapimi

San Pedro del G.
San Luis del C.
Rodeo

Nazas

Simén Bolivar
10 San Juan de Gpe.

Dairy cattle in México: 2.2 million

W~ aWwWN =

Dairy cattle in La Laguna: 0.44 million
Average herd size: 1,300 cows
Manure production: 7.5 million of ton/year (as excreted)

0.925 million of ton/year (dry matter)




Selected Cooperators - Locations
Gross N Balance in Dairy Farms at La Lagun:

13,800 ton
of volatilized N

|
32,200 ton N

' incorporated into the
soil

25,000 ton N
susceptible

7,200ton N
' to being lost

extracted by forage
crops

Figueroa et al., 2009



Average Nitrate Concentration of
Ground Water ~ *

mg L

Martinez et al., 2006 Agrofaz 6:379-386



IN THE NEWS

" Runoff from potato farms blamed for fish kills on Canadian island
Kathy Birt

Journal of Soil and Water
Conservation

2007
Volume 6: November-December

Page 136 A

Gerald MacDougall, manager of forest, fish and
wildlife for the Prince Edward Island Department
of Environment, cleans up dead fish from a
recent Dunk River fish kill.
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Hundreds of dead fish surface in Tamarac country club's waterways

spected in deaths of scores of fish in Tamarac

By Joel Marino Staff Writer ' L
Tuly.28,:2008 Residents confused, worried about dead fish 02:00 |

Residents confused, worried about dead fish 02:00

O

SMELLY SITUATION

South Florida Sun-Sentinel

SunSentinel.com
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NEBRASKA GROUND WATERS AND SEVERAL FACTORS "

Independent Variable r value

. Overlying soil clay content -0.49**
. Irrigation well density 0.43**
. Total fertilizer use 0.28**
. Irrigation well dept -0.28**
. Water pH -0.23**
. Cattle density 0.18*

. Human density 0.06

Individual well water nitrate level related site
characteristics 1, 4, and 5 above and to average county
wide statistics for characteristics 2, 3, 6, and 7.

Water sampled from 480 wells, 1971-1972.

Follett, ARS )




Nitrogen consumption
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NH, emissions and NH* in air and
precipitation (1995-1998)

1995 - 1998 Average Ammonium Concentrations in Air (pg/m® ) 1995 - 1998 Average Ammonium P-W Mean Concentrations ( mg/L )

North American Grid, Prepared by CEPS

Lemunyon, NRCS



W.J. Mitsch, JW. Day Jr. / Ecological Engineering 26 (2006) 55-69 57

0 S00
Emyge—g—eaaey

Kilometers

Mississippi-Ohio-Missouri River Basin

0 Major nitrate sources in MOM
= General extent of hypoxia in Gulf of Mexico
~— Mississippi River Basin boundary

Fig. 1. Mississippi—Ohio—Missour: (MOM) River Basin in the United States, showing location and general extent of Gulf of Mexico hypoxia in
Louisiana coastline and location of high nitrogen loadings in the basin (=1000 kg N km~2 yr—!) (nitrogen loading source location from Goolsby
etal. 1999).
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N loss pathways



Nitrogen Management of Agricultural Systems

How do we manage nitrogen in order to
Increase Nitrogen use efficiencies and
reduce nitrogen loss to the environment?



How is NO,; Leached from the Soil?
How Can NO, Leaching be Minimized?

How is N,O Produced in the Soil?
How Can N,O Emissions be minimized?

Main Controls [X] :
Substrate
Oxygen
Water
Temperature

P

N, °
Main Controls
Substrate, available carbon, O, (water & O, demand), T

NO,



Effect of N fertilizer on N,O and CH, uptake

Native grassland
Fertilized grassland

Irrigated wheat
Urea
Control

Irrigated Corn (Maize)
Urea

Control

g N,O-N ha! d

0.3
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6.0
2.0
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Mosier et al. 1991, 1995, 1996



Effect of N fertilizer and NI on N,O

Irrigated Corn (Maize)

Irrigated wheat

Urea

Urea + nitrapyrin

Urea + ECC

Control

Urea
Urea + ECC
Urea + DCD

Control

g N,O-N ha'!

1651
980

483

108

929
509
437
440

Mosier et al. 1991, 1995, 1996



NITROUS OXIDE

N20 FLUX (g N/ ha d)

DAYS AFTER PLANTING

.- -

Delgado and Mosier 1996, J. Environmental Quality
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Figure 13. Effect of N fertilizer rate applications on yield and N uptake by irrigated corn (Adapted from Bock and Hergert, 1991).
Potential N available to leach (NAL) assuming major pathway for losses is leaching. The NAL was estimated as NAL = N applied i N

Delgado 2004

N fertilizer rate (Ib N/acre)

_ o Nuptake _w NAL



Fertilizer

Irrigation

Figure 5. Essential components of NO,-N leaching index (NLI) (From Shaffer and Delgado, 2002).




Effect of winter cover rye on potential soil

Residual soil NO3-N (RSN) for Potato - Small g f
erosion in fine and coarse sandy loams

Grain cropping sequence

Fallow Winter cover crom\

Fallow 2

Fallowa

Soil Erosion Mg/ha

RSN (kg NO3-Nha)

Coarse Sandy loam

Potato

Growing Season for a lettuce-winter cover rye
cropping sequence and residual soil NO3-N
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Figure 3. Mean Nitrous Oxide (MD) and nitrate leaching (NEN) from a 10 year site specific simulation a

a dryland wheait fallow rotation in Colorado (wheat); cogorn rotation in Ohio (corn) and a cesnybean

rotation in Ohio (soy). The simulated scenarios were: 1) aboveground crop residue kept in the field (r

retained); 2) removing aboveground crop residue (residue removed); and 3) aboveground crop residt
the field but removal of a similar amount of N from the fertilizer input (residue retained, decrease fertil

Delgado et al. 2010 J. Nutrient Cycling



3 Mean N,O Emissio

O residue retained

2 B resdiue retained,
decreased N fertilizer

B wheat or corn residue
removed

l s/
N =

wheat corn corn/soy bean

Figure 3. Mean Nitrous Oxide (pD) from a 10 year site specific simulation of a dryland whdatlow rotation in

Colorado (wheat); coraorn rotation in Ohio (corn) and a cesnybean rotation in Ohio (soy). The simulated scenario
were: 1) aboveground crop residue kept in the field (residue retained); 2) removing aboveground crop residue (res
removed); and 3) aboveground crop residue kept in the field but removal of a similar amount of N from the fertilize

(residue retained, decrease fertilizer). Delgado et al. 2010 J. Nutrient Cycling




Table 2. 15N applications, recoveries and losses in irrigated
cover crop studies.

Location Crop N osource Apphed "N | Soil recovery || Plant recovery
(kg N ha™")
Colorado Wheat* Fertilizer 05 27 47 26
Potato”  Wheat residue 37 74 7 | 4
Colorado Wheat" Fertilizer 05 23 49 26
Potato”  Wheat residue 41 T4 6 15
Colorado Barley® Fertilizer 95 28 40 32
Potato” Barley residue 33 b 13 | 8

Washington Mustard Fertihzer 26 24 F 42

|

Delgado et al. 2010 J. Nutrient Cycling

Average




Canola 233 b

Fallow 274 b {a—

Sorghum sudan-HS 308 ab
W-Mustard 225 b

Sorghum-sudan 390 a -
Sorghum-sudan-hay 386 a

Delgado et al. 2007 J. Soil and Water Conservation



New Nitrogen Index

Mexico, Spain, Ecuador,
Bolivia, California,
Cari bbean,

Delgado et al., 2008. Ecol. Eng. 32:108-120



¢ Team Efforts
Across Nations
Case Scenarios

Ecuador
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NnConservation
Practices

. 1 to Mitigate and Adapt
i~ . " to Climate Change 0

Dr. Jorge A. Delgado
Soil-Plant-Nutrient
Research Unit, USDA/ARS

Photo NASA



The Soil and Water Conservation Society invited the authors to
review of conservation practices and their potential
for climate change mitigation and adaptation.

Photo USDA



