"o = Nutronomy Goals

¢ Optimize DM Intake, milk yield & components
Optimize forage intake, control costs

¢ Ensure adequate fiber mat & cow health
Balance carbohydrate and protein fractions
Optimize fermentation & rumen bug protein

¢ Increase feed efficiency & minimize
environmental loss and waste

Dairy and thel

Environment |
2007 Bucknell
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fanswee Dairy and the Environment Articles
2007 Dairy publications

Hoards Dairyman March 10 Hoards has heard... WI farms

Hoards Dairyman March 10 Hoards has heard...IN farms

Progressive Dairyman March 10 Unlocking manure’s full potential
Progressive Dairyman March 10 Settling issues with sand-laden manure
Feedstuffs March 12 Manure production efficiency improves
Farmshine  March 9 Nutrient management and nutrition linked
Farmshine  March 9 Benefits cited for turning wastes to fuel
Farmshine  March 9 Revised nutrient management regs in effect
Farmshine  March 9 Precision feeding does a whole world of good.
Country Folks March 19 Nitrogen management on Dairy Farms
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T e O o o Hoards Dairyman, May 25

It T ot Miaee e S Uy Measuring Dairy’s Impact on Air Pollution
Saqueezing the value from your dairy manure
3....Coumtainve information on the webcasi weries, Upcoming sddtiom 1o lhe webuiis, The basics on using manure solids as bedding

o
Pational rescuices avadable 1o thoss who adwes lnestock and pouliny producers and cuirerd

hapganngs in he word of iwesiack st pouliry manis mansgement i novslstier Sand-manure separation... What options do we have?

http//Ipeunledu/IndeX html So, when is a good time to spread manure

Powell ADSA 2006

tAmmonia cycle
fanssane Measuring Dairy’s Impact on Air Pollution i

Hoards Dairyman, May 25, 2007 T Ny Transport and reacﬁon
¢ CA regulatory decisions were based on 1938 research of an i | N NH,HSO,
elephant, a horse, 12 cows, some goats and sheep = " (NH,),S0,
« National Air Emission Monitoring Study NH,NO,

CA, TX, WA, NY, IN, WI dairies selected

* Ammonia, sulfur dioxide, nitrous oxide, carbon dioxide, |
VOC's and particulate matter will be measured at key Emission
locations on each farm over 2 years. EPA charts developed
to determine if producers will need Clean Air Act permits

* NMPF 3 year project with UNH, UC-D, USDA to develop
computer simulations of air emissions from feed, animals,
housing, storage, land application to allow farmers to input
info, predict emissions and give suggestions to lower them

* EPA and states want to lower dairy emissions where air
quality standards are not met; all dairies in the area affected

NH;* Deposition

(wet and dry)

Deposition

= Fertilization & Acidification
= Eutrophication

= Loss of Nﬁdl\‘ﬂﬂ'w

- Haze, visibility
- Human health




My Big Five Feeding Challenges

Mike Hutjens Hoards May 25, 2007

PENAISSANCE
NUTRITION

« #1 Feed Management, Sorting, Inventory control
» #2 Nitrogen and Phosphorus Excretion

* MUN could become a benchmark to determine
environmental risk...

« WI workers indicates CP below 16.5% support high
milk production based on amino acid models

« Additional research may lower P below .38% of DM
e Corn distillers feeding may increase N and P fed

« Nitrogen Efficiency could become a benchmark for
evaluating feeding Programs

s Dairy and the Environment at
Nutrition Conferences

» Daily Manure Nutrient Flow from a Lactating Cow Facility,
M. Hollmann et. al. 2007 Tri-State Nutrition Conference

4 State Nutrition Conference - June 2007

» Practically Dropping Protein of Diets to Reduce Nitrogen
Excretion - D. Byers

« What is the National feed management project all about? -
Joe Harrison

» Feed management workshop for professionals desiring to
take the ARPAS Feed Management Certification, -Harrison
and Shaver

» PSU Dairy Nutrition Workshop will have a similar session

ee

SE NRCS NMP - Feed Mat section

NUTRITION

American Registry
of Professional
Animal Scientists

"Strengthening and Promoting Excellence for the Professicnal Animal Scientist through Certification.”

JABOUT ARPAS

UEP AUDITS Technical Service Provider Program [l Tuesday, June 05,2007

P TP Bl As previousl | ARPAS and NRCS have established a Memorandum of Understanding
[MEMBERSHIP SERVICES || that provides an opportunity for qualified ARPAS members to become Technical Serice

[ CERTIFICATION Providers for NRCS programs in the category of Feed Management.

+an opportunity for qualified ARPAS members to become
Technical Service Providers for NRCS programs in the category of Feed Management
You may learn more about the requirements of being an NRCS Technical Service
Provider from the web site: http:/techreg.usda.gov/ , and under Techmical Service
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PENRISSANCE

Factors affecting Manure on Dairy Farms

Weiss et al, 2007 Tri-State Nutrition Conference

« 15 experiments, 337 observations, 67 lactating diets cow

e Lactating cows avg 100# feces + 50# urine = 150# manure
¢ 100 # milk/cow manure output ranged from 125 to 250 #

* Manure output, #/d = (3.1x DMI, #/d) -1.8, i.e. about 3 : 1

« Dry cows produced 86 # manure (maintenance output!)

* 50 # milk/cow = 2.6 Ib manure/ # milk ; 100 # milk/cow =
1.8 # manure / # milk; i.e. high milk dilutes maintenance !

» Manure output increases at an increasing rate as DMI
increases; lower digestibility at higher passage rates

« Cows fed all haycrop silage produced twice as much urine
as all corn silage fed cows; K substantially increases urine




PENRISSANCE

wamosJ 1M LINN, 2006 Cornell Nutrition Conference

¢ Good FE is not only of economic importance, but
also is a monitor of nutrient management on
farms. As FE increases, more nutrients are
directed into milk production with less manure
and nutrients excreted.

¢ As indicated by the NRC (2001), dietary protein
utilization improves when the essential amino
acid profile absorbed more closely meets the
animal’s essential amino acids requirement.

« Feeding diets that meet amino acid requirements
of dairy cattle should reduce wastage of dietary
protein, increase efficiency of protein utilization
for milk synthesis, and allow for decreased CP
levels in diets.
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Wmmox. VA “Dairy and the Environment” projects

» VA Precision Phosphorus Feeding Incentive
Program

« Fall 2005 through 2009 183 VA dairies;
$12/cow <105% NRC P;
$6/cow <115%NRC P;
only 25% met $ reward so far;
NRCS and VA Dept of Conservation funded

 Free forage, TMR testing, consultation

services
Stallings et al MANC 2007

[ammos VD “Dairy and the Environment” Projects

 Title: A program to improve dairy herd nutrition
using milk urea nitrogen

e July 1 2005 to June 30, 2008 NRCS funded
$150 per farm for MUN < 11; $100 for MUN <12

 Title: Enhancing Nutrient Efficiencies on Dairy
Farms in the Monacacy Watershed MD and PA
pilot in 2007 National Fish and Wildlife funded
Nutritionists certified to work with NRCS and U
MD; $750 for Nutritional consultant; up to $4500
per farm

Stallings et al MANC 2007
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[immon PA “Dairy and the environment” projects

« Title: Precision Dairy Feeding to Reduce
Nutrient Pollution in PA Waters and the
Chesapeake Bay

¢ July 2005 through June 2008; NRCS funded

« 60 farms, 12 precision feeding workshops;
Profitability Assessment Dairy Tool

« Forage, TMR, fecal, urine, MUN testing

Stallings et al MANC 2007

Sl MEASURING AND IMPROVING
s FEED EFFICIENCY IN
LACTATING DAIRY CATTLE

Intern Project 2007

Feed

Efficiency

% F EJ" Feed Efficiency
PENAISSANCE '
NUTRITION || i .
o Y
Growp ID; . Farm A

N Efficiency .26
Feed Efficiency 1.41

Hard Resune ' B

% How Can We Alter Feed
Efficiency Nutritionally?

1. High quality forages
High digestibility feeds
3. Selection of CHO and N sources

n

4. The key is to balance rumen
fermentation to optimize nutrient use and
microbial protein synthesis




irmmen Ration Digestibility & Feed Eff.

» “Forage quality is the single most
important factor that affects ration
digestibility”

« “Balanced rations that are higher in forage
and lower in starch generally result in a
healthier rumen environment and less
acidosis potential”

« “An unhealthy or acidic rumen
environment results in poor digestion and
feed efficiency”

" RUMEN

Meal #1

Meal #2

™ ™ ™ m M M M ™ ™ ™

*Not pushing up

feed, Sorting
*Small particle size
*Over mixing
-Limited bunk space
*Empty bunks

™ ™ M m M M M m m m ™ ™
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Pmmon: PSU Rumen Video

¢ Rumen motion

¢ Rumen mat “float”

¢ Healthy rumen
papillae

« Absorbing nutrients

e Fiber and grain in
balance

Urine
hennissance ~
NUTRITION Recycled Milk
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Dr. M. B. Hall - Univ. of Florida

Maintenance
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Agri-culver Test Plot Data -k . .

assweeHigher Lignin = Lower NDF Digestibility,
but it explains only 40% of the variation

Relaticaship of Lignin en DNDF

AENAISSANCE NUTRITION, INC.

Agri-culver Test Plot Data,




% W 20tc vs. Extent of Digestion

Grass
Higher
Digestion Legume
Legume = Faster
Grass = More Extensive
Lower —_—
Digestion

MW — —mrerogere——

More research ongoing with

Forage NDF Digestibility

hennissance . s
N and Its Variation
Hay — Legume
Haylage — Legume
Hay — Grass
Haylage — Grass
Corn Silage
Poor Fair Average Good Excellent

25 30 35 40 45 50 55 60 65 70

annual grasses, BMR SS

30-hr NDFD, % of NDF

Source: Dairy One Forage Lab (2000 — 2005)

PENAISSANCE
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RFQ vs RFV

* Relative forage Quality
vs Relative feed Value

« Digestibility estimate included in RFQ

» More correctly credits value of grasses

PENRISSANCE
NUTRITION

NDF Digestibility

« WA Cows > 92 # milk
+ 1 % more digestibility =
1.41 # Milk Production
* NE Research
< 55 # - little response
55-70# + 3to 8# milk
>75#  + 8to 20# milk

¢ 1% increase in NDFD
= 0.44 # more DMI
= 0.55 # more 4%FCM

» Oba and Allen 1999

* « Feed higher NDFD
forage to Hi producers,
fresh and close up cows




MICHIGAN STATE
UNIVERSITY

change in corn hybrids for silage on farm profits by comparing one hybrid (Challenger) to another
(Defender; your current favorite or a reference standard). The calculations include only those costs
and returns that change in response to the com hybrids being compared and ignores those that are

’ Milk Jniversity of Wisconsin Corn Silage Ev:

2006

o
7 Randy Shaver, Depe. of Dalry Science Patriek Hotman, Dept. o
L:] Lice Laver, Dept of Agronomy [Seeple valies =TT
8 jim Coors, Dapt. of. i " ~woakshes

Opsienal Starch | L | e
i} toummgen | Dlgestibiling Tasss | Vaiue | abse
Harnel
Lab | Processed | KPS | DSA | 154v| DM | CP
[ yosie s s | s | s |som|s
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Wy | ne || 350 | 88
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@ CS Milk/Ton PSU/PDMP

Example Selection Report
Averaqe Across 3 Locations, 111 - 115 Day Hybrids 2005 PSU/PDMP

bill Ton 12/ ton NDFD20 % Yield tons/ acre
Rank (value) Statistical Relevancy Rank (value) Rank (value)

L TR 8 ) P
2 (275 ARTRRRTFRIERTORTORRRRRTRRE 2 s 25 ezl
3 (a7s7) AURRCRRTRVTRVRRTRRTARRRRRRRRRR 0 {7 Lt
419 Garst (NTERFRRFERTERTRRRRRCERTERTERR DA )
5 (eras) QRN Gl Rl
6 (aeas) T ) BE)

7 (3669) 42 [46]) 41(22)

8 (s669) (HREERERETROO RO 37 (46:) 1 (z)
9 (3654) Mycogen 24 (47.7) 12 (21.5)
10 (3662) 29 (47.4) 38 (18.7)

%@e Yield vs. Quality: Mid Maturity

Hybrids vary in yield and milk/ton potential!

27.0 <
26.0 = ~
25.0 Above Average Yield Above Average Yield
Below Average Milk/ton Above Average Milk/ton
24.0
< 230 :
E / . ) . \
220 .
3 : .
> 210 =
200 5 =
19.0 ~ =
180 Below Average Yield Below Average Yield
) Below Average Milk/ton Above Average Milk/ton
17.0 T T T ¥ T T T
3600 3650 3700 3750 3800 3850 3900 3950 4000

Milk/ton (Ib/T DM) - Gircje not significantly different that mean performance

PDMP/PSU 2005
Corn Silage trials
111-115 RM 3 location average

Highest NDFD30 %: Mycogen 7512

» Highest NDFD30 #/acre:

b Mycogen T25694

% « Highest yield/acre: Mycogen T25694

* Top 10 Milk/Acre: Mycogen 2T780
(starch); Mycogen T25694 (NDFD30)




il
e \World Forage Super Bowl 2006

» Grand Champion Corn Silage (BMR)
* Mycogen F2F797 - Pine Tree Dairy
* Milk/Ton 4219 a—

» Grand Champion (Non-BMR) Corn Silage
» Mycogen TMF 2N422 - Autumn Vista Dairy
* Milk/Ton 4184

* 8 of top 10 Non-BMR winners were Mycogen

i
s \World Forage Super Bowl 2006

Grand Champion Dairy Hay
* Mycogen 4A421 - Mike Beun
RFQ 314

Milk/Ton 3790

» Grand Champion First Time Entrant Hay
* Garst 630 - Hard Rock Farms

* RFQ 316

* Milk/Ton 3692

& Typical Alfalfa Stem
40

REMRISSANCE as

HUTRITION
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2z = o
25 & Cellulose
200 = th,ls
15 4 ::IIE:I'“
10—

Cell Wall °®
L
Model Carbohydrate Fraction
LSDA-ARS-MWA

* Complex matrix s Retegroh G,

hesid

of polysaccharides
* Cellulose synthase

genes have been
identified

Hatfield ADSA 2006

Increased Cellulose
Increase Stem Digestion

U.5. Datry Forage Reiearch Center USDA-ARS-MWA

Hatfield ADSA 2006




Pectins

Complex
polysaccharide,
highly
branched,
highly soluble :
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Degradation Pattern of Pecting

Alfering Lignin

Research into

R(_esearch_ into L Changing Lignin L e Kot backints e T
increasing § o formation and Ak
pectin levels linkages to other j G s ]
fiber components )6
s Fwelic Arnl - Lignin
Hatfield ADSA 2006 r
Hatfield ADSA 2006 N

Primary Nitrogen Transactions

: th Continue to breed
During Ensiling

and select
Improved varieties;

Major Processes  Proteins

—

Soluble NPN (AA + Peptides) .
Address ensiling

Soluble NPN r,'r~JH....‘*‘.-N + AA + Amines) effeCtS on quallty

Changes in N Fractions in Fresh
Versus Ensiled Forage

*NH3-N as a % of total N is us

801
7018
6011
L
% of Total Bt

1l
204+ - —3 — !
104 - B
il B el
Prot-N NPN- AA-N NH3-N
N

Kung ADSA 2006

NH3-N is Negatively Correlated

with Legume Silage DM Moisture at

ensiling has
a major
affect on

quality

B14x + 46.141
R*=0.2398

NH3-M, CP equivalent, % of DM
Relationship Between Butyric Acid
and Ammonia in Legume Silages

R. Ward, 'AS Data set ~ 1300 legi

Kung ADSA 2006




CUMBERLAND VALLEY ANALYTICAL SERVICES, INC. hugust 31, 200 Methods to Decrease the Extent of

PO Box 669  Mauganeville, MD 21767  301-790-1380 Sample No ¢ 622905 F’roteolysis Du ring Ensiling

Acid Detergent Fiber 10.3 43.8 % DM Tordl :

Neutral Detergent Fiber 13.9 59.0 % DM 1 Restricting fermentation

Lignin / NDF Ratio 11.8 — fast wilting to attain 40% DM (wide swath)

Crude Protein 3.2 13.6 ¥ IM — acidification (not practiced in US)

NDF 30 hr digestibility 39.4 ¥ NDF Methods to Decrease the Extent of
Aeh e L ARIE Proteolysis During Ensiling

- ‘;H . 50' TB . 2 Additives

actlc acl . a . v L 5 %

Acetic acid 1.07 4.56 % DM —treatme.nt_mth acids

Butyric acid 1.38 5.86 % DM —ammoniation
Ammonia 63.0 ¥ CP — microbial inoculation

; — exogenous protease inhibitors: experimental

Moisture 76.4 ¥ 0n|y

Dry Matter 23.6 b

Sample : RYE SILAGE Kung ADSA 2006

Methods to Decrease the Extent of
Proteolysis During Ensiling

Example of the Effect of DM and Microbial
Inoculation on Accumulation of NH3-N in
Alfalfa Silage

1 Plant modification
—Polyphenol Oxidase System
—Low Levels of Tannins

Polyphenol Oxidase (PPO) System
PRI e 1 30% Ctrl

DMB % 30% Inoc
54% Ctrl
® 54% Inoc

1 Red clover has up to
90% less proteolysis
than alfalfa during

ensiling (Jones et al.,
1995, 1996)

— Alfalfa lacks
significant levels of
endogenous foliar
PPO and diphenols
Kung ADSA 2006 Kung ADSA 2006

0 2 4 8 14 45

Whiter and Kung 2001 Days of Ensiling




_‘g i % If Forage quality is limiting, use
iy 7 fold less protein Non Forage Fiber Sources
§ breakdown during 1+ St Digesibi
3 ensiling with PPO gesthily
s modified alfalfa ~BeetPip  -B-CtusPup  —+—SoyHilPelels  —Wheat Mdds
o O Al « RCI
H 4 1w —
§ ACl x P01
=3 &)

o 1 2 3 4

Hours of Inicubalion Predicted annual farm performance o P )//' -
if alfalfa is fed as ~ 45% of the diet 5 601 =
Alfalfa with higher level L el o T S 2% Grass hay
Tannin retains more S Y o 88 3
native protein, less is NomldBla LHS 1230 0% Hm 2
brOken down In enSIIIng’ Tannin alfalfs 1,270 12580 Ll L] s 10
less SBM, more profit x: e 0+ ‘ ‘ ‘ ‘ ‘ ‘ ‘
0 10 2 0 4 %0 60 0 &

Hatfield ADSA 2006 e Hour

Ruminal Feed Carbohydrate Fermentation Profile

sugars

Starches and pectin

starches

celluloses

Rate of Fermentation

EAT 1 3 5 7 9 11 13 15 17 19 21 23
Time after feeding

Sl CORN

o COMPOSITION

Hull Bran fiber

Floury Endosperm

Starch

Horny Endosperm  \itre0us
(cells filled with starch granules Flinty
in a protein matrix)

Germ  Protein, Fat




o Starch Availability Field Tests

Weigh FIint_y, Vitreous 58-62# Bu Wt Floury 54-56# Buwt

SO Ay

30042

Look —

Paint
Chip

Feel Sandy/Gritty, clean hand Floury/Talcum, white hand

- H : ’ R
r AR L

wmew  Corn Source Example

* Knowlton et. al., Va Tech - 2002 Mid-lactation
cows, Rations were 61% forage

« 25% starch; dry,ground vs steam-flaked corn
Steam Flaked Corn:

« Similar milk production (70-75 Ibs.) but lower
DMI; Higher Feed Efficiency (1.4 vs. 1.35)

* Increased ration DM and starch digestibility
* Lower MUN's; Decreased N excretion
* Lower rate of ammonia emission

% Lab Digestibilityps, -

Degree of Starch ACCESS s

181
« Starch Dig. ,sa Reference

Test Sample “as is” -

unground, undried * >9% very high
¢ 93-96 High
* Water, buff_er, enzyme . go-o3 Medium
heat, stir, test it . <90 Low

» Express “available”
starch to total starch

e Compare DSA to “in
the cow” digestion =

Starch Digestibilitypgs  °™ S”age@R‘i‘ggecs v :"Sé%?# milk

e B

Dry Corn 98  very fine grind vs
Range 84 cracked corn

@10 # grain = 3 # milk

Sl
Fimimon: Other Lab Tests

» DairyLand — In Vitro Starch Digestibility

* CVAS - Enzyme available starch
(CPM utility evaluation in progress)




% Starch Pools & Rates in CS - Gas Release

33 % Starch, 56% Dig @24 hr, 7.6 %/hr Kd

"
f

%@e Optimize Yield & Components

Cho=42-44% of DMI

20-22% of DM

Total = NDF + A2 + B1 + B2 B1 = Starch AZ = Sugar
NDF = B3 + C + HOIP B2 = Soluble Fiber
Carbohydrate Fermentability
Tatal MDF 81 B2 Ad

Ingredient %OM Ibh| %MNDF Ib| %B1 Ib| %B2 | %A2 Ih
Carn Silage 4479 443 3911 163| 8765 1.76| B7.65 038| 9834 069
Mixed Silage 34B3  510( 4283 2095/ 8308 0098|8309 OB4| 9840 0453
HM Corn 5966 957 3533 077| 8185 860| 8155 007 9672 0.14
Citrus Pulp Grnd 6019 256 3529 037| 60842 004) 8433 102 2818 1.18
Soybean ML 47.5 Solv 2585 057 4280 005 7832 023| 7832 025 9775 003
Grass Hay 4169 056 4553 034| 8372 002| 8372 015 9850 005
AlfHay 20Cp37NDAI7LNDF | 3218 063 2669 012| 8602 002| 6682 027| 98.22 012
Dairy Supp 022403 626 017| 000 000) 7038 014 000 0.00) 8726 0.03
Ration 44.44 2363 36.19 6118|6273 11.78| B8543 280| 9818 277
Fermeiinble >359% 6-10%0 f DM Adapted from Ym Chalupa

4-6% of DM

%@ Optimize TMR Rates of Digestion

TOO FAST

Kd (Specific Rates %/hr)

~| TOO SLOW

25

New Formats - Gas Release

Kd (Specific Rates 9%/hr)

 2Pool Fast ® 2Pool Slow  2Pool Total = X ‘

04— MaxKd TimeofM: 2 Max Kd  Time of Me
%/hr (hr) %/hr (hr)
o Pool Fast=" 36.60 5 Pool Fast=" 8.46 7
15 15
< 200l Slow= 6.00 85 £ Pool Slow= 1.67 31
g g
< <
“ 10 10
-
PN
5 ERF 4 K
¢
% R o
A
0 K% 0 -’\-
0 10 20 30 40 L 0 10 20 30 40 50
Time (hr) Time (hr)

‘ochchastIZPDcIS\Dw 2Pool Total x‘




Estimating Nutrient losses with

Amount

350 30000
il 1BCAENAN 2 P 50,000
CPM; P & N Balance Tab crcamand | 1o
. . SoybesrHUlGTd 2000
% CPM Dairy Ration Analyzer, v3.0.8 EPvipDry 2000
Turbo Meal o Ml 2.500
File Edit Preferences Yiew Action Help Blocetie SoybeariL47. 550l 4000
Met E & P Tab i .20
= O E & @ ﬂ |Imperia| ﬂ |.&s Fed = EiDe;cp égz igg "D“‘e.'fgp . %rD'-N:”
T RGP 64.3 % CP
B LACTATING: BW=1620 Ib Growth=0.17 Lb/dMilk=B5.00 b Fat=3.80% ?-3.15 e s ECAmT
CNCPS | Aminodcids | Minvit | MetE&P | P&E | DietSummay | ProtFook Cab Predicted PUN 23 mg % Soluble Protein 334 % CP
Fatty Acids e Predicted MUN 19 mg % Predicted PUN 21 mg%
» [ |Predicted MUN 18 mg %
Phosphorus ifrogen 190 %)
Fraction g/d % Intake g/d % Intake
Intake 874 100.0| 639.7 100.0| | P or N efficiency =
Growth 0.5 06 1.8 0.3 100 - % Intake value
Pregnancy | 0.0 0gp 03 0.0] | Ex: 100 — 67.7 = 33.3% N Eff
Milk 38.5 44.1| 204.8 320 _ o
Urine 5ot 1.7 1769 277 LOUSbHRIEt 6% P B
Feces 46.9 53.7| 256.0 40.0 / 2 : e | 484 S :
Manure 434 554 4328 677 Nitrogen Eff = 27.9 Nitrogen Eff = 3247
Cornell N Excretion Calculator Prediction of urine N (Feed N - Fecal N
o - Milk N) from dietary CP concentration
Herd totale b Piapanis H
s and milk urea output
h |
M‘I‘I’:II“E nin
Prag. N L 500
Gain Urine N = -188 + 9.7 Milk Urea (g/d) +
Total Product N i |

Product Nl Intaks N Eficlency]
Eficiency goal

Total N excrated (whole hered) 250
Lrinary M, Ib,
Fecall, B,

N volatiized in bam dady b)

Seripe pterval b

2.27 CP (g/kg DM)

400 se. est = 21.3

R?=0.8724

=z
o
>
=
[-\]
w
0
o

Predicted Urine N (g/d)
0

P. Huhtanen 2003

Huhtanen ADSA 2006




PENAISSANCE
NUTRITION

Not Just Lactating Cows;
Heifer Ammonia Emissions

Dairy heifers (James et. al., 1999)
Decreased ration N by 14%

Decreased N in manure by 13%
Decreased ammonia emissions by 28%

Dr Heinrichs will report on restricted
feeding heifers and improved feed
efficiency at this meeting
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Moisture,
particle size,
heating, flaking
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Forage
Harvesting
Storage &
Processing

Mixing & Feeding
Management

(100 x (Yi intake / Yi predicted intake))

PENAISSANCE
NUTRITION

Individual Sorting Behavior

120 1

v Minimize Feed Wastage
at the Bunk

‘/Minimize Birds, Pests
and Parasites

v Minimize lliness and
Disease

v Minimize Feeding
Spoiled or Low
Digestibility Feeds

v Proper Feed Processing

[hmmos \WWAYS TO IMPROVE FEED EFFICIENCY

\/Extended Day Lighting

‘/Grouping Heifers
Separate from Cows

\/Balancing diets for amino
acids

‘/Monensin

\/Improve Trace Mineral
Status

‘/rbST, Yeast Culture, Cow
Comfort




Manure Evaluation

What happens to manure N?
(% of excreted N)

® Lost as ammonia (20-40%)

® Taken up by plants (20-40%)

® Lost via nitrate leaching (10-20%)

® | ost via denitrification (3-5%)

® Immobilized by soil microorganisms (?)

Powell ADSA 2006

Dairy management impacts on
Milk N : Manure N Ratio

Increass IENRISSANCE Stanchions
“:;("' . NUTRITION
— R c Management practices that o — froe-suls
osine ;_] - = p increase production may Herd size differences
o |— | increase N use efficiency in manure collection === ot it o
S - (= on 54 Wisconsin dairy farms More Manure
e E— - is collected in
: Herd size impacts on milk production an . free stalls
’ N e nHE R emﬁ:ﬁ:{ﬂﬂﬁﬁ; s Number of lactating cons on a fam
<S5 <100-1%9 00
Milk i
Larger farmst (tad?pge)dhmdore Laatsting mﬂf; g Larger farms
management tools * a 1-29 20.0c 18.2¢ .
improved N use efficiency T TS P are collecting
> 50-99 29.76 26.60 more manure
100-199 33.1ab 24.3b
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Relationship between Carbon:Nitrogen ratio of dairy %
S— feces and net crop N uptgke in silt loam soil — Lower Manure C:N ratio = ngher Crop
wmmon (each data point = one diet) NUTRITION i i
N Uptake & Feeding affects C:N ratio
= 60 Feed components TC ™ NDF NDIN C:N
g 50 4 L] L] . LCP=15.1% LCP HF 451 27.0 57 6.5 17.8
= .
% 40 i s HCP=18.4% HCP HF 447 29.4 564 7.3 14.7
Y HE NDF=36% LCP MF 462 276 538 6.6 16.0
e HCP MF 453 29.4 599 7.8 16.5
T MF NDF=32% J : :
20 4
g o s oseh 10650 LF NDF=28% LCP LF 457 28.6 526 6.6 11.7
= 104 : 3 . ¥ HCP LF 460 30.5 512 5086 14.5
s. R* = 0.653
S0 . T r :
N ¥ = = e Ccs= porn Feed components TC TN NDF NDIN C:N
] ; i Silage CS LP 448 28.4 570 a3 15.5
Carbon:Nitrogen ratio of dairy feces AS= Alfalfa oS m e e ey 5 148
. TR Sil
Lower Manure C:N ratio = rage AS LP 444 24.4 545 4.8 18.3
. LP=16.7%
Powell ADSA 2006 Higher Crop N Uptake HP=17.8% | A5 R 20 | 2 | Be | 53 | 984
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e Cornell Whole Farm Study s Whole Farm Case Study

» Central NY free-stall dairy herd

1997 2002
) 1?197;0 3002 . b Milk cows 408 544
Tsteswssssac st s || e @
, ge group Calv. Int., mo. 13* 12.8
9 ge, rati Ing Cull rate, % 42.2 23.3
management praCthES
Purch. Feed, 2.13 1.28

$/cow/day




S % Nutrient Excretion,
wnoe  \Whole Farm Case Study Wion
Ibs./cowl/year
1997 2002

Ration, % 42.9 59.1

homegrown

N purch., % 81 51

P purch., % 78 47

N eff., % 19 25

P eff., % 25 35 ’ 1997 2002
5 Nutronomy Goals B

« Optimize DM Intake, milk yield & components Dairy and the

« Optimize forage intake, control costs
¢ Ensure adequate fiber mat & cow health

« Balance carbohydrate and protein fractions 2007 Bucknell
¢ Optimize fermentation & rumen bug protein Conference r -

T T i ,r
¢ Increase feed efficiency & minimize my‘gl_ a uniqu d'|~5f'mc“”e
environmental loss and waste | e

Dr. Tim Snyder

Environment

Renaissance Nutrition




