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was originally defined
as a set of and procedures
linked to , which Is used to

management practices
that take into account spatial and temporal
variability across natural and agricultural
systems (Berry et al., 2003).

Precision Conservation fields,
grasslands, and range areas with the natural

such as buffers, riparian
zones, forest, and water bodies.



Nutrient Management Plans

Cox (2005) simplified the Berry et al.
(2003) precision conservation
concept as applying the right
, at the
at the , and at the
(the 4 Rs for conservation).




Nutrient Management Plans

The 4 Rs for nutrient
management (Roberts, 2007);
the right product, at the right
rate, at the right time, and at the
right place.
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Nutrient Management Plans

This presentation covers the Delgado
(2015) publication that proposes that the
4 Rs (right product, at the right rate, at
the right time, and at the right place) are
not enough to reduce environmental
Impacts.
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4 4 Rs Are Not Enough

We Need 7 Rs for Nutrient
L’Vhﬂh} ement and Conservation
to Increase Nutrient Use
Efficiency and Reduce Off-

Site Transport of Nutrients

l.A. Delgado
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Nutrient Management Plans
/ Rs for nutrient management and conservation.

If we are to Increase conservation effectiveness and
nutrient use efficiency and minimize the losses of
sediment and nutrients to the environment, we need

to a
fert

app

oply the right product (fertilizer), at the right
Izer rate, with the right method of fertilizer

ication, with the right conservation practice, and

with conservation practice at the right place, and at
the right scale of conservation practice, with both the
fertilizer and the conservation practice applied at the
right time (right product, right rate, right method, right
practice, right place, right scale, and right time: the 7
Rs of nutrient management and conservation).



The Roberts (2007) definition of right place also
mentions that conservation tillage, buffer strips,
cover crops, and irrigation management are other
practices that can help keep the nutrients at the
right place. However, the right conservation
practices, at the right time, right place and right
scale as defined by Cox (2005) have not been in a
prominent position in the 4 Rs of nutrient
management. For example, when Murell et al.
(2009) reviewed in detail the right place as defined
by Roberts (2007), conservation practices were not
discussed in the document, and the right place was
defined as applying the fertilizer and incorporating it
within the soil close to the root zone.




This presentation covers the Delgado (2015) publication that
proposes that the 4 Rs (right product, at the right rate, at the
right time, and at the right place) are not enough to reduce
environmental impacts.

The paper proposes that a nutrient management plan
needs to include how management at a given site will maintain
sustainability and soil productivity.

For example, incorporating the for nutrient
management alone without thinking about soil and water
conservation ;

* how to maintain or increase

* how to maintain or increase soill

* how to reduce soll erosion to

at the site
Again, there is a
with
to increase application of precision conservation.



4 Rs alone
(limitations)

—
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Location where the 4 Rs alone will not reduce the off-site
transport of nutrients (see Section 4.6.2 regarding the
development of ephemeral gullies). Precision conservation needs
to be merged with precision farming. Nutrient management and
conservation need to incorporate 7 Rs to increase nutrient use
efficiency and reduce off-site transport of nutrients. (From NRCS,
.) Potential precision
conservation practices that can be applied at this site are grass
waterways, buffers, crop residue management, no-till, and others.



4 Rs alone
(limitations).

This site demonstrates the need for the 7 Rs in nutrient
management and conservation to increase nutrient use efficiency
and reduce off-site transport of nutrients and environmental impacts.
(From NRCS, Development of Ephemeral Gullies.)
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30 % 100°%,
Residue Cover (%)

Effect of residue cover on soll erosion expressed as a
percent of erosion occurring on a bare, residue-free surface.
(From Cruse, R. M., and C. G. Herndl, J. Soil Water
Conserv. 64:286-291, 2009.)



4 Rs alone will not
Improve soll
guality/soll
productivity.

It is Iimportant that we consider site-specific factors
and precision conservation when we manage
soils and nutrients in order to maintain soil quality
and minimize erosion and off-site transport of
nutrients (Berry et al. 2003)



Nutrient Management Plans

It is not all about losses of nutrients due to
erosion. Other flow pathways are important, and
precision conservation can contribute to reduced
nutrient losses to the environment.

For example, can contribute to losses of
nitrogen. We can put conservation practices in the
landscape using precision conservation to reduce
the losses and transport of nitrate to the
environment. We can use conservation practices
such as buffers, riparian buffers, denitrification
traps, phosphorus traps, and wetlands to reduce
transport of nutrients to the environment.



Nitrate Trends in the Mississippi River Nitrogen Trends in U.S. Rivers
1980-2010 1993-2003

A Increasing \ . SN ‘\

Increasin v \
A g 8 VW Decreasing \ f ‘\

WV Decreasing

\‘\ | ‘\J
@ No change Gulf of Mexico @® Nochange J
ZUSGS . <USGS
L
!: a{,f{\%"‘v ':{‘1'2» " -
L ee '\j\)‘\«)’} -
/¥ ¥ ] . o 7
. { W e v :
~_t,/ . ;ﬂ A * = Increase Dacraase Median change, in milligrams per lter
2 g 'y ¢ lessthanOl
e N\

/'y | AU
‘ ' Greater than 0.5
0

No significant change

V. TV
: o’ s B Statistically significant change in network where mare
than half of the data are pairs of nondetects

Groundwater-Quality Trends NOSQN report by Lindsey and Rupert,

2012; there i1s NO, problems even in the humid zones.




€he Des Moines Register

HOME NEWS CAUCUSES SPORTS THINGS TO DO BUSINESS COMMUNITIES OPINION ﬁsldel @ usaToDAY OBITUARIES m

Des Moines water quality suit slated for trial in 2016

The Des Moines Water Works lawsuit against three northwest
lowa counties over water quality is scheduled to be heard by a
federal trial judge, beginning Aug. 8, 2016, unless a continuance is

sought, a court document indicates.
The Des Moines utility is suing Buena Vista, Calhoun and Sac

counties, claiming drainage districts there act as conduits for
nitrates to move from farm fields into the Raccoon River, one of two
sources of drinking water for 500,000 residents in the Des Moines
metro area.
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Nutrient Management Plans
As an example, suppose nitrogen fertilizer is applied to a field
and we increase Yyields. Does the nitrogen stop at the field or
does it move? We know that it moves. So as far as the
fertilizer that was applied by the nutrient manager using the 4
Rs concept, should the nutrient manager look outside of the
fleld to manage that applied nitrogen? Would applying a buffer
to reduce surface transport, applying a denitrification trap to
denitrify that NO,, or managing drainage to increase
denitrification be options considering spatial and temporal
variability and be part of a 7 Rs approach?



Read the magazine story Vvo©d Chips Help Curb Nitrate Leaching

to find out more. . .
By Ann Perry
February 16, 2012
e . .
Wood chips can s |.1 ificantly st ~||r|r ate flov Li HI“ nto the surrounding watershed
according to a U.5. Depar ': t of Agric It||r~|l SDA) study

Th 3 wc:rli w:aE: conducted by Agricultural Research Service (ARS) scientists in Ames, lowa. AR
USDA’s chief intramural scientific research agency.

Mitrates that leach out from Midwestern crop fields are channeled v I'-I underground tile drains
o cted by ~1rI, settlers to drai rairies, into ace \ 5. The nitrates
an eventually end up in the Gulf of Mexico and feed the development of oxygen-deficient "dea

'..Ir.l"lrll"-ll"-ﬂl-l live in wood use a process called denitrification to convert those
ywing from the field into nitrogen gas or Itrl us oxide, which then diffuse into the
| atm :-E-r::h-:—'rE.

R3S microbiologist Tom Moorman and others at the agency's Mational Laboratory for
4|| -ulture and h-: Environment in Ames ins hll-—nlpffnqh—llplq sfic drainage pipes fl rfu-

There Is also potential to use denitrification traps to remove NO3-N
from underground flows or water flows (Hey et al., 2005; Hunter,
2001). We suggest that Precision Conservation technigues could be
used to analyze map and data information to strategically locate
these nutrient traps at positions that can maximize the effectiveness
In removing phosphorus and nitrates via denitrification.



Example — Dairy 1
3313

Precision Dairy
Conservation 25.¢
Wood Chips -
Denitrification
bioreactors
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Nutrient Management Plans
4 Rs is not enough, we need 7R s to apply precision conservation to reduce
nutrient transport
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Additionally, climate change can increase the potential
for higher erosion rates, which is also of concern
because erosion has been reported to lower
agricultural productivity by 10% to 20% (Quine and
Zhang 2002; Cruse and Herndel 2009).




Potential erosion N loss from soil organic
matter
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Potential erosion N loss from manure (55% water)
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AGRICULTURE CONSTRUCTION

SoilCalculator

Calculate and control erosion with SoilCalculator

Soil erosion has a significant,
negative impact on crop yields,
especially in years when weather
conditions are unfavorable. Erosion
also results in lost nutrients and

lowered land values.

Agren® SoilCalculator allows service providers to plug in various

crop rotations, tillage systems, and conservation practices and




Aerial photograph of
field A identifying
probability of erosion
model output (values
>0.5 are

shown in red), existing
grassed waterways
(GWWs), and locations
of photographed eroded
areas (1 m contour

lines are shown in gray).

(From Luck, J. D. et al.,
J. Soil Water Conserv.
65:280-288, 2010.)

Field A: GWW Analysis

S I Model Output

[ Field Border
Existing GWW

[ﬁ Photo Location
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D. et al., J. Soil Water Conserv. 68:113A-120A, 2013.)




One pOSSib [S Controlled Drainage Potential N
conservation planning
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Nutrient Management Plans

It's my understanding that these
predictions and assessments of sheet
and rill erosion are not considering gully
erosion rates. There is a need to use
precision conservation to identify areas
where conservation practices can be
Implemented to apply, for example,
grass waterways to reduce the
formation of these gullies and reduce
loss of nutrients.



Nutrient Management Plans

Conservation practices have helped significantly reduce
erosion losses in the USA during the last 30 years (by 43%).
Since erosion contributes to transport of soil organic matter
and nutrients such as nitrogen, phosphorus, and other macro
and micro nutrients off site, reducing erosion losses reduces
losses of nutrients. However, during the last few years (2007-
2010) erosion losses have not been reduced significantly.
Additionally, projected changes in climate and projected
Increases in precipitation for some areas of the USA, as well
as projected increases In precipitation intensities, are
projected to contribute to increases in erosion rates in the
future due to higher precipitation.



Outline

 Major Global Challenges

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




concluded that the best methodology
to represent the effects of erosion was the plot methodology
and that an average of
should be considered realistic as far as the
negative impacts to yield production from erosion.

More important was the report from Bakker et al. (2004)
showing that the relationship of yield losses to soil depth lost
will be convex, so any further losses in soil depth after the
first 10 cm of soil lost will become increasingly severe and
damaging to soil quality, reducing yield by a greater amount.




| 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.



Source:

Department of
Environmental
Protection




A Changing Climate

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




Major World Challenges Related to Soil and
Water Conservation

 Extreme weather events are creating environmental
problems, accelerating the rate of erosion and
threatening agricultural production needed for food
security.

Photo EPA Photo ARS



.ﬁ CONSERVATION IMPLICATIONS OF
-« &, CLIMATE CHANGE:
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: :'" S B Report from the Soil and Watn:r Conservation Soclety *




Pruski and Nearing (2002) reported that the predicted
erosion rate will increase by 1.7% for every 1% increase
In total rainfall due to climate change.



It's not only about changes In total precipitation.
Several publications have reported that, over the last
few decades, rainfall intensities have also increased
In many parts of the world, including in the United
States (Karl and Knight, 1998; Soil and Water
Conservation Society, 2003; Groisman et al. 2005).
These reports show that the number of large events
IS on the rise and that the increases have been the
greatest for the most extreme of events. These
reports are in agreement with the IPCC 4th
Assessment Report (Meehl et al., 2007) that
predicted that for many parts of the globe, general
Increases in the intensity of precipitation could be
expected.




Drier areas (e.g., the southwestern United States is
projected to be drier in the future) could also increase the
potential for wind erosion, so it is important that we
Implement precision conservation to account for this
temporal and spatial variability in weather patterns.

Also keep in mind that erosion can contribute to the
transport of nutrients from inorganic fertilizer and from
organic manure sources, so it is important for nutrient
management and the 4 Rs that precision conservation
be considered as part of nutrient management plans.




Bakker et al. (2004) conducted a detailed analysis of
24 studies that were published during the 1970s to
early 2000s examining erosion’s effects on
productivity and that measured the quantity of lost
productivity per amount of eroded soll.

They found that the average yield lost across the
different methodologies was 4.3%, 10.9%, and 29.6%
loss in soll productivity per every 10-cm loss of soll
measured with comparative plots, transect methods,
and desurfacing experiments, respectively.




Climate Change and
Agriculture in the United States:

Projected Change in North American Precipitation
by 2080-2099

Hqg. 3.6. Projections of U.S. summer surface temperature from a 16-model ensemble for a low emissions scenario (SRES-
B, top panels) and a high emissions scenario (SRES-AZ2, bottom panels) relative to 1970-1999. The near-term differences
between scenarios (left panels showing the 2040s) are much smaller than the long-term differences (right panels showing
the 2080s). Data source: CMIP3.
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doi:10.2489/jswc.66.4.118A

iUl Conservation practices to mitigate and

Nnaie cnange

Jorge A. Delgado, Peter M. Groffman, Mark A. Nearing, Tom Goddard, Don Reicosky, Rattan Lal,

Newell R. Kitchen, Charles W. Rice, Dan Towery, and Paul Salon

limate change, in combination with

the expanding human population,

presents a formidable food secu-
rity challenge: how will we teed a world
population that is expected to grow by
an additional 2.4 billion people by 20507
Population growth and the dynamics of
climate change will also exacerbate other
1ssues, such as desertification, deforestation,
erosion, degradation of water quality, and
depletion of water resources, turther com-
plicating the challenge of food security.
These factors, together with the fact that
energy prices may increase in the future,
which will increase the cost of agricultural
inputs. such as fertilizer and tuel. make the

double those of nonirrigated systems.
The yields of nonirrigated systems could

also potentially be reduced due to these
stresses. Since there i1s a direct relation-
ship between soil and water conservation
practices and maintaining and/or increas-
ing productivity, the research suggests that
without the application of the best soil and
water conservation practices, it will not be
possible to maintain the productivity levels
that are needed to feed the additional bil-
lions of people the world is expected to
have by 2050. A sound scientitic approach
that applies concepts in agronomy, soil sci-
ence, and conservation will be needed to
maintain sustainable and productive aori-

entific societies provide opportunities for
scientists, conservation practitioners, con-
sultants, farmers, and the general public to
get together to share i1deas and could be
great forums for discussing the principles
summarized 1n this document.

This review of current science strongly
suggests that the future of the planet’s food
security will depend on how water and
soil resources are managed today and in
the future. These challenges can be met by
maximizing soil and water conservation
to develop sustainable systems essential to
mitigate climate change and adapt to it.

MAJOR WORLD CHALLENGES RELATED

Delgado et al. 2011 Journal of Soil and Water Conservation
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Positive impacts Increases

on water quality, productivity and
soil quality, and potential to achieve
air quality food security

Effects of best policies/practices for air, soil, and water conservation that
contribute to climate change mitigation and adaptation

Time (Years) and Impacts of Climate Change

= o o . Review of the scientific literature shows that the size of the world population is projected to increase with time
T h e S C I e n t I fl C I Ite ra.tu re S U g g e StS and thal climate change is ikely to continue to impact soil and water resources and productivity over lime.
th at Wlth use Of g 0]0) d p 0] I | C | es ’ Effects of no policies/practices for air, soil, and water conservation and/or

poor policies/practices for air, soil, and water conservation that do not

C O n S e I’V atl O n p r O g r am S , an d contribute to climate change mitigation and adaptation

Negative impacts Decreases

practices we could have a better onwaler qual, oy an
opportunity to achieve food security oy A
(good air, soil and water guality),
while with bad policies and/or a lack
of policies/conservation practices for
climate change mitigation and
adaptation, we will have lower air
quality, soil quality and water quality,
and there will be less potential to
achieve food security.




Nutrient Management Plans

Nutrient management needs to be aware of the challenges ahead
If climate change has the potential to increase erosion rates.
There Is the need to use conservation practices for climate
change adaptation and improvement of soil quality and soil
productivity. Delgado et al. (2011) reported that conservation
practices are key for climate change adaptation and mitigation.
Precision conservation could be a key tool for climate change
adaptation.




Precision Conservation

Precision Conservation

New Recent
Advances in
Precision
Conservation:
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Precision Conservation
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Take Home Message

New Advances in Precision Conservation
Assessment of Watershed Hot Spots and Flows can:

eassess variable hydrology and erosion across the
watershed

* help develop site specific conservation practices
such as sight specific ponds, grass waterways,
buffers, denitrification farms, and may be able to
manage these flows



Nutrient Management Plans

There are several peer-review papers presenting these concepts about how precision conservation
can be used to assess the potential use of conservation practices. There are several papers
showing that precision conservation can work.

A Few Examples: See Delgado and Berry 2008

Table 1 (continued)

Conservation
Location  practice Definition Precision conservation potential

chemicals out of the field (Schumacher
ef al., 20003).
Field/ MNutrient traps [nstallation of nutrient rraps or denirtrification Spatial assessment of field erosion and

natural traps to remove nutrients from field variable hydrology can be used for

area outflows. development of maps to idenrfy areas
with higher flows of phosphorus and
nitrates in fields and/or field borders and
natural areas. There is the potental to use
phosphorus sorbing materials (PSMs) to
decrease the potenual for off-site transport
of phosphorus in runoff water. There is
also potential to use denitrification traps to
reduce N(O;-N concentrations in runoff
water or underground water flows

(Hunter, 2001: Penn et al., 2007).

® Some of these are practices recommended by USDA-NR.CS. We suggest that there & potential to apply the concepts of Precsion Conservation to these USDA-
NR.CS-recommended practices and 1o other practices included in this report. We suggest that these practices can be implemented site specifically in fields and namral
areas by using lavers of information that identify hot spots across the landscape. We also suggest that there & potential to use models, map and data analysis software, and
Precsion Conservation techniques to modify these practices, taking the site-specific spatial and temporal information about fows into consideration. There is also
potential to implement these practices using different device shapes and/or species to better account for variable spatial and temporal hydrology and Sows. We suggest
that there is significant potengal o develop new practices for Preciion Conservation ofsoil and water, such as the integration of animal behavior management with soil
and water conservation.




Schematic of
contour furrow
application to a
winter wheat
field. (From

Williams, J. D.
et al., J. Soll
Water Conserv.
66:355-361,
2011.)




Photographs of
eroded areas in field
A taken in April 2009
(locations and
viewpoint identified
in Figure 4.6). (From
Luck, J. D. et al., J.
Soil Water Conserv.
65:280-288, 2010.)




Step Information Type

Topography (E)
(1] Sails

Climate

Farming Practices ,

Crop®i=ld Runaff
Stream !

Buffer Width

Stream Location \W/ (C) ,
2) N ¥

Buffer Location
Dosskey et al. 2005, JSWC Sream




Diagrams of crop-field runoff
patterns, topographic contours,
and alternative buffer designs:
(a) uniform runoff flow to a
uniform-width buffer, (b)
nonuniform runoff flow to a
uniform-width buffer,

(c) nonuniform runoff areas and
the corresponding uniform-width
buffer locations to which they flow,
and (d) nonuniform runoff areas
and the corresponding variable-
width buffer areas to which they
flow. Both (a)

and (d) yield an approximately
constant level of pollutant filtering
along the entire length of the
buffer. (From

Dosskey, M. G. et al., J. Soil
Water Conserv. 62:349-354,
2005.)







(a) VSAs (b) HSAs and CMAs

From Qui et al. 2007, JSWC
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Figure 5. Spatial distribution of sand content in the
top 1.5 m of soil for Study One across the different
productivity zones during the 2000 growing
season.

From Delgado and Bausch, 2005,
JSWC

Figure 8. Spatial distribution of predicted NO5-N leaching from the
root zone of corn (1.5 m depth) in Study One across the different
productivity zones during the 2000 growing season.
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Erosion patterns developed i
from (a) tillage, (b) water, (c) Soi Loss
tillage-water, and (d) total o N
erosion 25
(cesium-137 [137Cs]) 2 | o
modeling of the research field #5 oo
are displayed. Cesium-137 1 -
sampling sites are also '5'3 = rshayr
displayed o |

on a contour map of slope 1
percent for the field. (From 165
Schumacher, J. A. et al., J. 2

Soil Water Conserv. 25
62:355—-362, 2005.) 3 Sl G
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Take Home Message

New Advances in Precision Conservation
Assessment of Field Spatial Erosion and buffer
practices can:

e assess the effects of management practices on
spatial field erosion.
 identify spatial flows in and out of field

epotentially be use to develop spatial buffer
practices

e determine the best vegetation to manage temporal

vvariahilityy nf ecnil and crirfarca hyidralnoyy



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




Effects Organic Carbon On Nutrient Cycling And Productivity

Practices 113

Contribute To 1
Loss Of Organic
Carbon

Productivity
Aeration
Aggregates

Higher Drainage

Fertilizer WHC
CEC

MB
m& i Reduce |mpr°‘f_[;|>

Inputs

Lower Flow Of Organic C
Contribute To Lower Nutrient
Cycling

Higher Nutrient
Leaching Losses

Higher
Offsite
Transport

Lower
Offsite
Transport

Effects of organic carbon on nutrient cycling and productivity. (From Delgado, J. A., and

Practi m
Contribute To

Lower Loses Of
Organic Carbon

Lower
Fertilizer
@ Inputs
/7\\
L} 1-\\‘\_,-'/;:,
Higher Flow Of Organic C

Contribute To Higher Nutrient
Cycling

A AA

Lower Nutrient
Leaching Losses

R. F. Follett, J. Soil Water Conserv. 57:455-464, 2002.)




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




Nutrient Management Plans

We could join these two concepts—the 4
Rs for nutrient management (Roberts,
2007; The right product, at the right rate, at
the right time, and at the right place) and
the Berry et al. (2003) precision
conservation concept. We need to add the
4 Rs for conservation (Cox, 2005) to
establish 7 Rs for nutrient management
and conservation.



Nutrient Management Plans

At a minimum, to bring conservation,
specifically precision conservation, to the
forefront of nutrient management, we
should add one R to the 4 Rs.

At a minimum we should have the right
product (fertilizer), at the right fertilizer rate,
at the right time, with the right method of
«= “fertilizer application, with the right
S#70 conservation practice.




Nutrient Management Plans

Without getting into any legal debate, the fact is that there are
some lawsuits related to nitrogen. As an example, there is the
case of Des Moines Water Works, which is claiming that NO,
that moves via drainage and gets into the rivers is impacting
water quality. Will that point to who owns that NO, that moves
from the field to the drainage?

Can precision conservation and managing nutrients while they
are in the farm contribute to reduced movement of nitrogen
and other chemicals? There are several papers proposing that
we can manage the landscape using precision conservation
practices to reduce the transport of nutrients.

Could precision conservation help reduce these loads of
nutrients by managing nutrients not only in the field, but also
throughout the farm wherever possible, and in the landscape?
See the following example.



Nutrient Management Plans

We are at a crossroads where we have the technology to start
applying not only precision information to increase nutrient use
efficiency to reduce nutrient losses to the environment, but also
conservation practices to increase conservation effectiveness,
which can also contribute to reduced nutrient losses to the
environment. We need to expand the concept of 4 Rs to add the 4
Rs of conservation. We need the right conservation practice, at
the right place, at the right time, and at the right scale (the 4 Rs

for conservation).).




Nutrient Management Plans

Can precision conservation and managing nutrients
while they are in the farm contribute to reduced
movement of nitrogen and other chemicals? There
are several papers proposing that we can manage
the landscape using precision conservation practices
to reduce the transport of nutrients.

Could precision conservation help reduce these loads
of nutrients by managing nutrients not only in the
field, but also throughout the farm wherever possible,
and in the landscape? See the following example.



Nutrient Management Plans

We need to start considering incorporating precision
conservation and using buffers, riparian buffers,
denitrification traps, phosphorus traps, controlled
drainage, and wetlands to reduce transport of
nutrients to the environment. The 4 Rs should be
expanded to the 7 Rs, or at least to the 5 Rs concept.
Precision conservation states that in a farm, we
cannot look only at the field where we put the fertilizer
and manure (organic fertilizer); we need to take the
opportunity to manage nutrients in the whole farm,
before they leave the farm, to increase nutrient use
efficiencies while reducing potential nutrient losses to
the environment.
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