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New York State

New York Agriculture

« Agriculture is important to New York State.

 Agricultural production returned almost $4.4
billion to the farm economy in 2008.

Dairy Products

« Milk sales account for one-half of total
agricultural receipts. New York is the nations 3
leading producer. Wyoming County Is highest
producing.



The sustainability of
dairy and livestock farms
| in New York State will depend
greatly on their ability to
protect air and water quality
from the effects of
excess nutrients!
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Traditional Nutrient Cycle

Animals

Doug Beegle, Penn State Manure



Contemporary Nutrient Cycle

Doug Beegle, Penn State Manure



Distribution of N, P and K Imports

Import items (feed, fertilizer, bedding, animals) as a
percentage of all annual imports.
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m Purchased feed and animals . ,
J
Cows /

Feed as precisely as™ |
possible to known Milk and meat

nutrient requirements.

' Manure
M treatment/export.

Minimize

storage losses.

X

Apply manure at the right
place and time, in the right
amount, and with the right
method. Export if needed.

Optimize forage quality arm
and yield to take full
advantage of home
grown forages. x

based on soil & climate
characteristics and use
optimum rotations.

(——)

x‘ Fertilizer

Apply fertilizer to crop requirements.
Avoid “insurance” applications.




Phosphorus Story in New York

« Farmers made changes:
— Reduced fertilizer use
— Reduced P levels in rations
— More homegrown forages
— Greater distribution of manure across fields
— Percent of acres testing above optimal is no longer
Increasing (35% optimal, 10% above optimal)

 All of these were win-win situations
— The changes made economic sense
— Adoption rates have been high
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Findings for phosphorus

* Precision feeding reduced P balances
(2002 data):

— State: from +7.2 to +4.3 |b P/acre
—USW: from +5.5 to +2.4 |b P/acre



Trends over time....NYS
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Sustainable animal densities - NYS
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Animal density (AU ac™)

Animal density (animal units per acre) and manure P applied in excess of crop removal for 51 New York
State counties (2002 data) with (1) an excretion of 62 Ib P per cow per production period, and (2) reduced
dairy cow manure P excretion (40 Ib per cow per production period) reflecting adherence to the NRC
(2001) guidelines for nutrient requirements for dairy cattle.
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Phosphorus Based Manure Management
has Implications for Nitrogen

* When untreated manure Is applied to meet
crop N needs, P will be over-applied.

 When manure is applied at P removal rates:
— Manure application rates will need to be lower
— Less N will be applied
—Economic incentive:
»Hold on to as much as possible
* Reduce ammonia emissions!



Nitrogen intake & excretion for a dairy cow producing
65 Ib of milk/day in a 305-d lactation, 60-d dry period.

Ration Feed N | Fecal | Urinary | Total Total yearly Manure
CP intake N N N N excretion N
% g/d g/d g/d g/d Ibs Ib/Ib milk
18.3 590 182 265 447 328 6.87
17.3 550 179 227 407 302 6.26
16.3 526 182 201 383 286 5.89
15.3 493 182 168 350 263 5.38
14.2 468 186 139 325 247 5.00

Calculated using the CNCPS 6.1 model, based on a typical ration of corn silage, alfalfa silage,
corn meal, soybean meal, heat-treated soybean meal (SoyPlus), blood meal and a mineral-
vitamin mix with a ratio of corn silage to haylage of 59:41 on a dry matter basis.

Larry Chase and Mike van Amburgh, Cornell University



Nitrogen Story

* Improvement in herd nutrition through
precision feeding has the potential to.
* reduce N imports onto the farm.
* Increase N use efficiency of surface
applied manure and thus reduce N loss.

BUT

« Such improvements will also reduce the
total amount of N excreted and decrease
the N:P ratio of the manure....so less N

per unit P applied!



For NY dairies:

'» Reduce ammonia emissions in the barn

 Reduce ammonia emission in the field
(spring Incorporation of manure).

* Hold on to the N we have (cover crops to
carry over N from one season to the next).

|+ Bring in nitrogen where needed (legume
crops In rotations, shorter rotations)

- Watch animal densities; manure treatment |
and export (of P) where needed. '

E FOCUS on economic SO|U1IIOnSI
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Cropland (Net) Balances - NYS

N in

N in

N in

manure | fertilizer | crops* | N balance
(tons) (tons) (tons) (tons) (Ib/ac)
Gross N balance 115,081 | 69,237 | 113,973 | +70,344 +55
Spring incorporated manure
(60% efficiency of manure N; 75% of fertilizer) 45,898 51,928 113,973 -16,147 -13
No incorporation of manure 19,124 51,928 | 113,973 | -42,921 34
(25% efficiency of manure N; 75% of fertilizer) ’ , ’ B B
X ]

*Non-legume acres

N
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Manure N : Crop N = 0.17




If there Is excess N (animal density too high):

* Cover crops for N management are a band-
ald for farms that are out of balance due to
too high animal densities.

* Building storages Is not a solution for farms
that do not have the land base to support the
animals.

« Manure incorporation to capture ammonia N
IS shifting an air emission problem to a water
qguality for farms if there is too much N.



Tools for Systems Evaluation

* Precision
— Feeding
— Storage management

— Field management

* Record keeping (yield, manure and fertilizer
applications, soil and manure tests)

« Adjustment of fertilizer use to supplement on-farm
resources — rotation management

« CSNT; strip trial implementation



Whole Farm Nutrient Balances
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Farm-level Impact

Cornell University
Cooperative E i

Nitrogen for Corn Projg

Research leads

Mike Kiechle, a Philad=lphia
preducer, didnt hesitate to pa
research project on  precision
management on com  when
Jefferson County Extension ed
him. "The project sounded in
allowed me to be on the front
said. "It was a win-win situation|
didn't cost anything and ended
money.”

Hunter was equally eager
Cornell University researchers
student Joe Lawrence on the N
research, "With the rising cost
fertilizer and the importance of g
managemeant practices on farm
need research projects such ag
provide answers that help us
decisions on the farm.” said|
banefited by learning more abdg
preduction, and farmers got an a
big question: "Will it work on my

In coocperation with Cermell
Extansion field crops Extension
private sector, the ressarch inc
on farms and at research stationy
2005 to determine N needs for f
following grass/legume sods, e

Czymmek, Senior Extension A T
Cornell's PRO-DAIRY program  and a  key
collaborator on the project.

"With this project, we focus on determining
under what situations extra N would be good to
add and when we can save money by reducing
fertilizer applications without impacting vield
and gquality,” said Quirine Ketterings, leader of
the MNutrient Management Spear Program
(NMSP) and an Asscciate Professor in the
Department of Crop and Soil Sciences. "This is
the best way to minimize the potential negative
environmental and economic impacts of excaszs
M fertilizar use.”

That's critical, given the number of acres of
corn grown for silage in New York State - some
520,000 in 2005 - and the increasing cost of N,
which is currently 40 cents per pound. Helping
farmers cut their N use improves their bottom
line and prevents lesses into the environment.

Nitregen for Corn Project

Dairy Changes N Fertilizer Applications for Corn

Joe Lawrence wants to know more about
nitragen {N) needs and use for corn crops on
dairy farms. It's the Master's degree project for
the Cornell University student who graw up on
a Cape Vincent, NY, dairy.

Working with Quirine Ketterings of Cornall’s
Department of Crop and Sail Sciences and Karl
Czymmek of PRO-DAIRY, Lawrsnce is
conducting a research project to detarmina N
needs for corn over a rotation following grass,

and Watershed

various combinations of the two.
educators and consultants across the
ed cooperating dairy farmers for the
atured hare.

the fields and plantad
fual,” Lawrence says.
12 inches, we applied

Our Goal Should =
be Farm Level

its from turmed over
Juld expect a difference
the compaosition of the
3% grass, 100% alfalfa
een) and timing of saod
fance says.

& first-year corn trials
ed), and there wasn't a
nded to sidedress N
grass sods that were
ugh N for the following
. Lawrence adds, "We
response to sidedress

with one field of the 450 acres he farms as
close as 1,600 feet, He serves on the Conesus
Lake Watershed Planning Committee and
worked with the Soil and Water Conservation
District to dewvelop 2 conservation plan.

Mulvaney operates the dairy, beef, hog,
horse and chicken farm with his wife, Mancy,
and their children. He grows betwesn 120 and
140 acres of corn for grain and silage, 20 acres
of wheat, 60 acres of alfalfa and 100 acres of
an orchard grass/timothy mix. He strip-crops
200 acres and minimum tills, especially closer
to the lake.

| associate with the North West New
stock and Field Crops Prog
ipating producer from Li

! D
Dan  Mulvaney,
county.

In an effort to do "the right thing in the
watershed,” Mulvaney began to change his

trogen for Cor
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First year com fields have long been a

Saving Money and Reducing Environmental Loss

By Kate Birchenough

research confirmed that even with

5 cows in

'ﬂ-"ha Y f'\;lhrl talks with Mike Hu field crop
extension educator with Cornell Cooparative Extension of
Jefferson County (middlie), of the
Nutrient Management Spear Frogram & break
at harvest of the nitrogen Lrial st Kischie® s

The research on the N needs of first-year
corn "pointed out 1 was cwersupplying N," said

Department of Crop &nd Soil Sclences College of Agriculture and Life Scences

s e rwsanch. e day ventd 504
Whe e $ nad bow

T T

favorable place to apply manure. Fertlity levels
may have been drawn down during the hay
period and hay fields are more accessible when
soil conditions are wet. Now, thanks to applisd
research conducted by Comell's Nutrient
Management Spear Program staff and students
in collaboration with Comell Cecperative
Extension educators, farmers may think twice
before adding extra nitrogen (N) to their first
vear corn fields.

"A lot of pecple were wondering sbout
applying extra N for first yaar com aithar from
fertilizer or from manure, and with the fertilizer
prices so high, they wanted to see if they could
cut back on fertilizzr or manure without hurting
the crop yields,” said Joe Lawrence, Comel
graduate student on the project.

Sixteen trials were conducted in 2003 and
2006. These included trials on two fields of
David Fisher's 3,400 acre dairy farm in Madric,
St. Lawrence County, Naw York.

"One of the two sites yielded 27 tons of
silage, the other was almost 26 tons per acre.
Both were Swanton fine sandy loams and corn
following fall-tiled sod with less than 10
parcent alfalfa yat neither one showed a
response to side-dress N,” said Fishen

“The economics of growing com with just a
starter N application are very good. This
research showed I can make better use of
manure N by epplying it to second or third year
com,” Fisher a

The results were the same at all test sites;
no benefit of adding N beyond a small starter.

"We conducted the project to sss if the
amount of legume in the sod and timing of sod
kil made a difference in N needs for the
following corn crop and it did not” added
Quirine  Ketterings, leader of the Nutrient
Management Spear Progrem end Associabe
professor in the Department of Crop and Sail
Sciences at Comell University.

Lawrence worked with Pets Bamey of
Comell Cooperative Extensicn of St. Lawrence
County to conduct the research on Fisher's
farm.

Department of Crap and Soll Sciences

“The
today’s hybrids, there is enough N pravided by
decamposition of the sad that first year corm
needs no additional N,” said Bamey. "Given the
high N prices today, this research has given
'y producers the confidence to eliminate
sidedress fertilizer on first year corn and save &
substantial ameunt of money”, said Karl
Czymmek, Senior Extension Associate with
PRODAIRY and key collaboratar on the project.
“We have bean able to use the information
in meetings and in one-on-one farm visits
xplaining te pecple how much N is supplied by
the sod and showing them they can reduce
purchase and application costs,” said Barney.
“we're alsa viorking with farmers to see whers
manure nutrients are best used - comn after
sod doesn't need more than 30 lbs Nfacr= in
the starter, so they can allocate the manure to
a site that has higher N requirements and
reduce N fertilizer use an that field as well

=
Pater Bamey, field crops extension educator of St Lawrence
County Comell Cosperative Extensen in frant of Deve
Fishar's com crop gron with Just & starter N application.

Callege of Agriculture and
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lbs/cwt remaining

Whole-farm
N, P and K
nutrient balances

Improvements
reflect
changes
at the
farm level
managing for N, P

2.5
2.0 A
1.5 -
1.0 -
0.5 - I
0.0 -
2004 2005 2006 2007 2008 2009
M Nitrogen 2.43 1.71 1.5 1.22 1.4 0.77
B Phosphorus 0.26 0.23 0.19 0.12 0.11 0.03
O Potassium 0.32 0.4 0.41 0.34 0.33 0.16
350
300 - T .
Ibs/acre remaining
250 -
200 -
150 A
100 -~
50 - I
O .
2004 2005 2006 2007 2008 2009
@ Nitrogen 301 196 152 125 138 77
@ Phosphorus 32 27 20 12 11 3
O Potassium 40 46 42 34 32 16

and K (S, micros)




Sustainability

* Economically viable farms
* Protection of our resources
(soll, water, air)

Evaluate Impact of BMPs
across the whole farm.



