Nutrient Management Issues in 201¢

1) Rules and Regulations

Managing Nutrients in 2010

and Beyond 2) Changes in Nitrogen Recommendations
3) Fertilizer costs and nutrient-use efficiency
Greg Binford 4) Manure management and excess nutrients

302-831-2146 5) Can we improve nutrient management?
binfordg@udel.edu
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Nitrogen Loads and River Flow

RULES and REGULATIONS

1) Not a NEW issue
2)But not going to stay
3) Chesapeake Bay Status

Nitrogen Loads and River Flow to Chesapeake Bay
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Nitrogen Recommendation

1) How much N should be applied?

2) Economic Optimum Rate (Ec Opt)

3) Point where the last increment in N applied is
paid for by the increment of increased yield

4) < Ec Opt = not maximizing returns

5) > Ec Opt = waste of money

6) Economic Optimumi Maximum yield

7) How is Economic Optimum determined?
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http://www.chesapeakebay.net/status_nitrogen.aspx
http://www.chesapeakebay.net/status_phosphorus.aspx
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TRADITIONAL NITROGEN RECOMMENTDATIONS

No Recent Manure or Legumes
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Four N Response Studies from Delawarg

Wisconsin N Rate Studies 6-B0

‘ + High Yield Year - Low Yield Year‘

i

CORN GRAIN YIELD ( bu/acre)

Average Yield Response = 58 bu for High & 53 bu for Low
Average Economic Optimum = 150 Ib N for High & 157 Ib N for Low
T T T ; T
Starter Fertilizer Applied at 40 Ib 50

Corn Grain Yield (bu/ac)
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RATE OF NITROGEN FERTILIZER (Ib/acre)
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RATE OF SIDEDRESS NITROGEN (Ib N/acre)

Corn following corn or dry bean

120

WHAT ABOUT?

£ ol N
1) High-yielding irrigated corn!! ?"g‘:‘;m
2) Currently, NO research DATA in Delaware that 3 5
evaluates this scenario T £ ’ =
3) My expectation is that we need at least 1 |b N : o e
or MORE per bushel for high-yielding corn e ) e

) . CC: variable yield response to N; yield without N: 45-100% of max. yield
4) Data from some studies in Nebraska, howeve
No response: 2002 Box Butte (W)
SuggeSt that | may be wro g” <210 bu yields: 2002 Cairo (insects/diseases)
2004 Brosius (very sandy soil, pH 4.8)

2004 Scottsbluff (slow-maturing, finished by frost)

N response: corn = corn/dry bean
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Lincoln
1 o SO Ioowing soytesn Average  Min. Max.
g .4 SOM (%) 23 0.7 3.4
2 s — pH 6.5 48 8.1
5 2w Bray-P (ppm) 24 5 84 13 <= 15 ppm
3 g w Olsen-P (ppm) 14 3 44 16 <= 10 ppm
T E K (ppm) 432 93 696 2<125ppm
= g s —— NOs-N (ppm) 4.4 0.8 89 10>=5ppm
i  Soutcanml 0-N yield (bufacre) 166 90 247
® n — o . . . . ’ - 0P yield (bu/acre) 224 165 276
T ey, R 0-K vield (bu/acre) 231 183 279
Max. vield (bu/acre) 233 182 275  14>240bu
CS: similar yield response to N; yield without N: 60-85% of max. yield
<210 bu yields: 2002 Wymore (insufficient irrigation)
2002 Concord (low population, water?) Avera
- : ges and ranges across all 34 site-years.
2002 Brunswick (lack of starter N/early N+S deficiency) y - ~ N
2004 Brunswick (cold damage at emergence) Sail properies: 0-8" depth or 4-ft sample (NO,-N)
N response: corn — soybean Hrask NSFP site ranges Nebiddka
Lincoln

Linenln



i ACT UANTROGEN RESPONSES . .
New Nitrogen Recommendations

1) New Recommendation System in Corn Belt

2) Based on average N response Ec Opt Rates
3) Referred to as MRTN approach, where
MRTN i s AMaxi mum Retur
4) Will change as more data are added to databaj

RATE OF NITROGEN APPLIED (I cre) L UNIVERSITY OF DELAWARE

i MRTN for Corn after Soybean i
e —2 Gross Return to N

State: lowa e e
Number of sites: 165 Nitrogen Price ($/Ib): 0.50 250 Fertlizer N Gost

Rotation: Corn Following Soybean Corn Price ($/bu): 4.50 I Within $1 of MRTN
Non-Responsive Sites Not Included Price Ratio: 0.11

MRTN ai 123 Ib Nfacre

MRTN Rate (Ib N/acre):| 123
Profitable N Rate Range (Ib N/acre):{113 - 137
Net Return to N at MRTN Rate ($/acre):| $177.85
Percent of Maximum Yield at MRTN Rate:| 98%
Anhydrous Ammonia (82% N) at MRTN Rate (Ib product/acre);| 150 0
Anhydrous Ammonia (82% N) Cost at MRTN Rate ($/acre):| $61.50

Most profitable N rate is at the maximum return to N (MRTN). o 0 50 10 150 200 250

0 5
Profitable N rate range provides economic return within $1/acre of the MRTN. l{ -$1 H
UNIVERSITY OF DELAWARE N Rate, Ib Niacre

Return to N, $/acre

Binford Recommendation

1)Starting Point NOT cr
2) Now, fine tune with PSNT, LCM, CSNT, RS
3) Use Adaptive Management: PROCESS

Binford Recommendation

1)Starting Point NOT cr
2) Now, fine tune with PSNT, LCM, CSNT, RS
3) Use Adaptive Management: PROCESS

PlanA Implement A Evaluate A Adjust
4) End-of-season evaluation is CRITICAL
5) Potential Assessment: CSNT and/or replicated
strip testingéuse in a
6) Is there evidence to suggest we could improve

Plan A Implement A Evaluate A Adjust
4) End-of-season evaluation is CRITICAL
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End of Season Stalk Nitrate Test Summary
262 Samples from PA Consultant Project from 2000 thru 2003

Stalk Nitrate (ppm)
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End of Season Stalk Nitrate Test Summary
Samples from Penn State Soil Test Lab in 2005
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Enhanced Efficiency Fertilizers

1)Phosphorus = minimize #f
2) Nitrogen = minimize losses
(leaching,denitrification , & volatilization)
3)l mportant considerations
- Do they work?
- Understand mechanisms so can use properly
6) Examples: AVAIL, Nutrisphere-N, ESN,Agrotain,
Agrotain Plus, Super U, and others
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End of Season Stalk Nitrate Test Summary
417 Samples from Penn State Soil Test Lab in 2004
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What Else Can We Do~

1)Gain greater confi den
2) Maximize nutrient-use efficiency

3) Increasing fertilizer costs = Increased need to

maximize fertilizer-use efficiency

4) How can we maximize nutrientuse efficiency?

5) NUE is maximized through TIMING,
PLACEMENT, and Diagnostic Tools

6) Enhanced Efficiency Fertilizers
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AVAIL |

1) Phosphorus is converted to unavailable forms in soils

20 This conversion is oft
3) AVAIL is supposed to slow down this fixation

49 Data to support this 0
5) First data showed positive responses in Kansas

6) Few studies since have shown yield increases

7) May be doing something other than slowing P fixation
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Site BS-- 2009  STP=tew

Early Growth (% of Control)

Hw/o Avail ®w/Avail
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Rate of P Applied in Starter Band with 25 Ib N (Ib P205/ac)
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Corn Grain Yield (bu/acre)

=w/o Avail = w/Avail

251b N only

5 10 20
Rate of P Applied in Starter Band with

AVAIL: Corn Grain Yield

mw/o Avail B w/ Avail

259 181 274 197 28 32 24 288 Mean
Soil Test P Concentration at SEVEN Study Locations in 2007 & 2008 (FIV)
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Site BS-- 2009  s™=tew

uw/o Avail ®w/Avail

Phosphorus Uptake at V6 (Ib BOg/acre)
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Rate of P Applied in Starter Band with 25 Ib N (Ib P205/ac),

AVAIL: Early Growth Response
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Soil Test P Concentration at SEVEN Study Locations in 2007 & 2008 (FI
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1) Polymer-Coated UREA fertilizer

2) Slow-release based on polymer breakdown

3) Technology works = N is released slowly

4) Volatilization is NOT a concern

5)When usingpreplantNé ESN coul d hay
6) Sidedressof N is still better BMP than preplant ESN

7) Surface applications release slower than incorporated
8) Should be incorporated with Conventional Tillage

9 Not i | | applications on c
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ESN preplant vs UAN sidedress

=ESNpp ® UAN sdd

9
Nine Sites in Delaware from 2004 throuah 2008

Adgrotain, Agrotain Plus, & Super U

1) Agrotain is a UREASE inhibitor

2) Agrotain Plus isAgrotain with a nitrification inhibitor
3) Super U is UREA formed withAgrotain Plus

4) These technologies work

5) UseAgrotain when ammonia volatilization is a concer
6) DCD (a NI) keeps N in ammonium form longer

7) Nitrification inhibitor less leaching & denitrification
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Site F31-- 2009

®Urea ®Ureaw/ Agrotain ® Super U
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Applied June 1

Four days w/o rain

Temp: 74, 88, 81, 65

Rain on day 5 = 1.
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ESNvsUrea BOTH preplant

=ESN ®mUrea

SANDY SOILS

i
g
=}

Corn Grain Yield (bu/ac)
o B & &
o o o o

~
1=}

o
=}

2 3 4 5 6 7 8 9
Nine Sites in Delaware from 2004 throuah 2009

ESN/Agrotain Ammonia Losses

-e-Urea

--UAN

->-Urea+NBPT

--UAN+NBPT

->-UAN+AgroPlus

->-UAN+CaTs

Cumulative Ammonia Loss

—-ESN

Days After Treatment

Source: Dr. W. Thornberry, Sturgis, KY; Dr. S. Ebelhar, Univ of lllinois
Laboratory incubation
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NUTRISPHERE-N

1) Claimed to be both aUreaseinhibitor and a
nitrification inhibitor

2) Several studies would suggest otherwise

3) Product may be doing something other than stopping
ammonia volatilization and slowing nitrification

49 Data to support this 0
5) First data showed positive responses in Kansas
6) Few studies since have shown yield increases
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