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Rumen Fill and Flux




1ST MONESTARY

SAMPLE INFORMATION

Lab ID: 35594 161 Version: 1.0

Crop Year: 2024 Series:

Feed Type: LEGUME FORAGE Cutting#: 1

Package: BASIC NIR

NIR ANALYSIS RESULTS

Muoisture 64.2
Dry Matter 35.8

PROTEINS % CP % DM
Crude Protein 15.3
Adjusted Protein 15.3
Soluble Protein 59.8 2.2
Ammonia (CPE) . 10,6 1.62
ADF Protein (ADICP) 6.0 0.51
NDF Protein {NDICF) 15.0 2.29
NDR Protein (MDRCP)
Rumen Degr. Protein 79.9 12.2
Amino Acid Protein, Total 60.1 9.19
FIBER Y%NDFom NDFom % NDF % DM
SoDM
ADF 63.1 34.6
aNDF 61 54.9
NDR (NDF w/o sulfite)
Crude Fiber
Lignin 3.38
NDF Digestibility {12 hr) . . 27.6
NDF Digestibility (24 hr)
NDF Digestibility {30 hr) 71.5 . 67.2 36.9
NDF Digestibility (72 hr) |
NDF Digestibility (120 hr) 80.2 . 75.4  41.4
NDF Digestibility (240 hr) 83.7 2 78.6  43.1
UNDF (12 hr) 47.5
uNDF (30 hr) 28.5 . 32.8 18.0
UNDF (120 hr) 19.8 2 746 135
uNDF (240 hr) 16.3 - 21.4 11.7

Silage Acids 35.3 6.1
Ethanol Soluble CHO (ESC-Sugar) 14.5 2.5
Water Soluble CHO (WSC-Sugar) 5.0
Starch 3.5 0.6
Soluble Starch
Soluble Fiber 41.6 7.16
Starch Dig. (7 hr, 4 mm)
Crude Fat
Fatty Acids, Total

Cle:0

C18:0

Ccia:1

cia:2

Cl18:3
Unsaturated Fatty Acids (RUFAL)
Fatty Acids (%Fat)

Values in bold were analyzed by wet chemistry methods.

Ash (%DM)
Calcium (3DM)
Fhosphorus (%DM}
Magnesium (%DM)
Potassium (%%DM)
Sulfur (%DM}
Sodium (%DM)
Chloride (%DM)
Trom (PPM)
Manganese (PPM)
Zinc (PPM)

Copper (PPM)
Molybdenum (PPM)

pH

Total VFA (%DM)

Lactic Acid (%DM)
Lactic as % of Total VFA
Acetic Acid (%DM)
Butyric Acid (%DM}

1, Z Propanedicl (%DM)
Nitrate Ion (%DM)
Nitrate-Nitrogen, ppm

Soil Contamination Probability Probable moderate contamination
NIR Statistical Confidence Excellent prediction potential

TON (%DM)

Met Energy Lactation (Mcal/lb)

Net Energy Maintenance (Mcal/lb)

Net Energy Gain (Mcal/lb)

ME (Mcal/lb)

AA Protein as % of Total Protein

NDF Dig. Rate (Kd, %HR, Van amburgh, Lignin*2.4)
NDF Dig. Rate (Kd, %HR, uNDF)

Starch Dig. Rate (Kd, %HR, Mertens)

Relative Feed Value (RFV)

Relative Forage Quality (RFQ)

Milk per Ton (lbs/ton)

Beef per Ton (lbs/ton)

Dig. Organic Matter Index (lbs/ton)

ROM (Residual Organic Matter)

NFC (MNon-Fiber Carbohydrates)({%DM)

NSC (Nen-Structural Carbohydrates) ESC (%DM)
NSC (Nen-Structural Carbohydrates) WSC (%DM)
DCAD (meq/100gdm)

Summative Index % (Mass Balance)

Additional sample information, submitted
documents and lab pictures linked to QR code

Tony Trombly / WI 1st Balage

Protein & Amino Acid %DM
Crude Protein 1.7

Total Amino Acid

Sol. CP, % of CP 5.39
NH3-N CP Equivalent 0.26
NH3-N, % of CP 222
ADICP 0.47
NDICP 1.32
ADICP, % of CP 4.05
Available CP 11.24
Nitrate-N, ppm

Non-Protein Nitrogen

Calculated Amino Acids
Lysine, % of CP
Methionine, % of CP
Histidine, % of CP

Minerals & Ash
Ash

Calcium
Phosphorus
Magnesium
Potassium
Sodium
Sulfur
Chloride
Aluminum
Boron
Copper

Iron
Manganese
Molybdenum
Zinc

Powered by Rock River Laboratory

Carbohydrates %DM
ADF 33.77

aNDF 52.41
aNDFom 50.04
Lignin 4.95
Starch 353
Sugar (ESC) 10.43
Sugar (WSC) 12.39
Glucose

Fructose

Sucrose

Lactose

Mannitol

Total Sugar

Crude Fiber

Fermentation Products
pH

Lactic Acid

Acetic Acid
Butyric Acid
Propionic Acid
Succinic

Formic

Total Acids
Ethanol

1,2 Propanediol

1 Propanol

2,3 Butanediol

2 Butanol

2 Propanol
Fermentation DM Loss
Ethyl Lactate
Ethyl Acetate

Bold results by wet chemistry

60d
36.96
54.60
51.51
6.44
1.75
3.12
4.38

ure. 9
Dry Matter: 76.76

4yr
35.30
50.65
47.34
6.21
2.54
4.23
5.97

IR
% LABORATORY, INC.
AGRICULTURAL & 15
Fat %DM 60d  4yr
Ether Extract 257 306 319

Total Fatty Acid
Acid Hydrolysis

Myristic (c14.0)

Palmitic (c16:0)

Stearic (c1&0)

Oleic (c18:1 co)

Linoleic (c1a:2<,12)

Linolenic (c1a:3 co,12,15)

RUFAL

Nutrient Digestion, % of nutrient
tNDFD12

tNDFD30 51.47
tNDFD48 79.15
tNDFD72

tNDFD120 80.15
tNDFD240 83.42
tNDFD30om 54.53
tNDFD120om 82.16
tNDFD2400m 85.31
sNDFD24 29.06
sNDFD30 39.83
sNDFD48 67.15
uNDF30, % DM 2543
uNDF240, % DM 8.69
isSDO0

isSD3

isSD7

isSD16

isSD24

in situ RUP 16h

RUP intest. dig., % RUP

Page 1 of 3 (Lab No: 8327043)




Eating & Rumination

Rumen Review: Rumen
FUHC“OH_ and wMicrobial growth: Degradation of ingesta
Nutrient wVFA production
Fractions wMicrobial Protein (Amino acids)

Hind Gut




FIGURE 1 Essential amino acid profile of rumen microbes and milk
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INGREDIENT AND RUMEN MICROBE AMINO ACID
COMPOSITION COMPARED TO MILK PROTEIN*

(The first limiting amino acid in each protein source is highlighted)

% of Milk Essential Amino Acids (EAA)

Rumen Canola Soybean | Corn Gluten | Cottonseed
Microbe Meal Meal Meal Meal Alfalfa




Eating & Rumination

Rumen Review: Rumen
FUHC“OH_ and wMicrobial growth: Degradation of ingesta
Nutrient wVFA production
Fractions wMicrobial Protein (Amino acids)

Hind Gut
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11 Flow diagram of carbohydrates use by the ruminant
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Esophagus

\\ Eructation CH,

Feed (Carbohydrates |
and Proteins) Methanogenesis

H2\ Microbial ~__ HZLCOZ

fermentation

MicrobiaNProtein

¥ VFA: volatilé fatty acids
Propionate  Acetate and Butyrate




Carbohydrates

Soluble Fiber
Carbohydrates Cell Walls

Organic Acids  Sugars Starch Pectin Cellulose

T

Digestibility %: 95-100% 20-80% 0-20%
Very good digestibility Medium to good |:I|gEEt||::||I|'q,.I Poor digestibility

*MDF = Neutral Detergent Fiber I
**ADF = Acid Detergent Fiber Energy for animal




Carbohydrates

Soluble Fiber
Carbohydrates Cell Walls

Sugars Starch Pectin Cellulose

Digestibility %: l 20-80% 0-20%
Very g ize_*r.’tll::ulfq,.r Medium to goo Estlblllty Poor digestibility

Butyrate 4C I‘*
*NDF = Neutral Detergent Fiber Propionate 3C cetate 2C

**ADF = Acid Detergent Fiber Energy for animal




Carbohydrates

Soluble Fiber
Carbohydrates Cell Walls

Organic Acids 5ugars Starch Pectin Cellulose

Digestibility %: 20-80% 0-20%

ery g ize_*r.’tll::ulfq,.r Medium to goo Estlblllty Poor digestibility

Butyrate 4C

Propionate 3C I‘*
*NDF = Neutral DEIEIM”#F%%‘% P cetate 2C :
Lactose Milk Fat

**ADF = Acid Detergent Fiber Energy for animal




Microbial Reqs

NPN

Peptides Mot

AA & BCAA

Mins S N

Digestibility %: 20-80% 0-20%
Butyrate 4C ery g i:ﬂ:’tll::ulfq,.r E Medium to goo Estlblllty Poor digestibility

Propionate 3C I‘*
*NDF = Neutral DEIEIM”E(F%%‘% P cetate 2C :
Lactose Milk Fat

**ADF = Acid Detergent Fiber Energy for animal




Carbohydrates

Balage
Lo

Organic Acids 5ugars Starch Pectin Cellulose
Digestibility %: 5|I 20-80% h D—IW&-
Butyrate 4C Veryg dlgEﬂhbmty . Medium to good ibility Poor digestibility

Propionate 3C &
*NDF = Neutral DEIE‘IQEI‘IE IFI::H;*r P cetate 2C

**ADF = Acid Detergent Fiber Lactose Energy for animal Milk Fat




Carbohydrates

Pasture
=

Organic Acids 5ugars Starch Pectin Cellulose
Digestibility %: 95 20-80% 0-20%
Butyrate 4C Veryg dlgEﬂhbmty Medium to good ibility Poor digestibility

Propionate 3C &
*NDF = Neutral DEIE‘IQEI‘IE IFI::H;*r P cetate 2C

**ADF = Acid Detergent Fiber Lactose Energy for animal Milk Fat
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The Cornell Net Carbohydrate and Protein System: Updates to the model and

evaluation of version 6.5 VanAmburghet al JDS 2015
DMI 25 kg Milk 40kg CP¥%4-19%

300 -
How much CP does a cow need? _-®
Z 250 - " ...A
8 A ooﬂf.‘ """"
S 3 4
o %200 - - ~®
S &
g 5
ER: 150 - —— Milk N
ad = <@ = Urinary N
S 100 1 *++A++-Fecal N
15.6% CP
50 I 1 I 1 I 1
450 500 550 600 650 700 750

Nitrogen intake, g/d CP = %N x 6.25



Biochemistry: Improved analyses to match

improved understanding of metabolism

At £ Fyd / KSYAAUGNE b wdzYAYF yia b dzi N (
A Nutrient Pools
A CHO/Protein/Minerals
A Carbohydrate (CHO) Fractions: Pool Size Amount Digestibility & Rates

A OA: organic acids Very Fast

A Sugars: ESC v WSC Fast

A Starch Moderate

A Soluble Fiber Moderate

A Fiber: Cellulose v Hemicellulose Variable
A Protein (Pro) Fractions

A CP/Soluble/RDP/RUP

A NPN/Amino acids/Peptides (BCAA Leu, Isoleucine, Valine)
A MP: Metabolizable Protein

A Minerals



Biochemistry: Improved analyses to match
improved understanding of metabolism

At fyld / KSYA&UNER b wdzZ{A Yyl yid b dzd NRA C
A Nutrient Pools

A CHO/Protein/Minerals
A Carbohydrate (CHO) Fractions: Pool Sizmnt Digestibility & Rates
A OA: organic acids

‘ Very Fast
A Sugars: ESC v WSC e Fast
A Starch

Moderate
A Soluble Fiber Moderate
A Fiber: Cellulose v Hegmie e Variable
A Protein (Pro) Fragiti g
A CP/SqubIe/RD%
A NPN/Amino acidS/Peptides (BCAA Leu, Isoleucine, Valine)

A MP: Metabolizable Protein
A Minerals



Excellent

Forage
Analyses

Farm: ESH, AMOS Copies to: COTANCH, KURT (GMAIL) Lab IDv: 36115 392
Desc: GRASS LEGUMES BROUILLETTE, SUSAN Sampled: 10/02/2024
Submitter: DARBY, HEATHER MCGRATH, TOM Arrived: 10/09/2024

Account: UNIV. OF VT - EXTENSION

GRASS LEGUMES

Lab ID: 36115 392 \ersion: 1.0

Crop Year: 2024 Series:

Feed Type: GRASS FORAGE Cutting#: 2

Package: BASIC NIR

NIR ANALYSIS RESULTS

Moisture 55.1

Dry Matter 44.9

PROTEINS % SP % CP %DM

Crude Protein 199

Adjusted Protein 199

Soluble Protein 48.4 9.6

Ammonia (CPE) 176 8.5 170

ADF Protein (ADICP) 8.4 167

NDF Protein (NDICP) 23.2 4.63

NDR Protein (NDRCP)

Rumen Degr. Protein 74.2 14.8

Amino Add Protein, Total 61.2 12.19

FIBER %NDFom NDFom %o NDF %% DM

%DM

ADF H . 668 352

aNDF : 45.8 52.6

MDR (NDF w/o sulfite) ' .

Crude Fiber ' .

Lignin . | 044 497

MDF Digestibility (12 hr) S6.0 25.?5 487 261

MDF Digestibility (24 hr) . .

NDF Digestibility (30 hr) | 711 325 1.7 325

NDF Digestibility (72 hr) . ]

MDF Diges y (120 hr) a2.4 3770 717 317

NDF Digestibility (240 hr) 85.9 39,3, 74.8 39.3

uMDF {12 hr) . 44.0 20.2,

uNDF {20 hr) . 290 13.3. 383 2041

uMDF {120 hr) : 176 8.1, 28.3 14.9

uNDF (240 hr) : 65, 3252 13.3

CARBOHYDRATES Starch % NFC

Silage Acids 38.7

Ethanol Soluble CHO [(ESC-Sugar) 13.6

Water Soluble CHO (WSC-Sugar)

Starch 5.6

Saoluble Starch

Soluble Fiber 46.7 6.24

Starch Dig. {7 hr, 4 mm)

Crude Fat 4.93

Fatty Acids, Total 207
Ci6:0 0.42
C18:0 0.04
c1s:1 0.07
C18:2 0.38
C18:3 0.92

Unsaturated Fatty Acids (RUFAL) 1.37

Fatty Acids (%Fat) 42.0

Values in bold were analyzed by wet chemistry methods.

Completed: 10/09,/2024
Reportzd:  10/09/2024

Ash (%DM} 13.8
Calcium (%DM) 0.73
Phosphorus (%DM) 0.40
Magnesium (%DM) 0.26
Potassium (%DM} 337
Sulfur (¥0DM) 0.33
Sodium (%DM}

Chloride {%DM)

Iron (PPM)

Manganese (FPM)

Zinc (PPM)

Copper (FFM)

Molybdenum {PPM)

QUALITATIVE

pH 4,98
Total VFA (%DM) 5.16
Lactic Acid (%DM) 411
Lactic as % of Total VFA 0]
Acetic Acid (DM) 0.73
Butyric Acid (%DM) 0.32

1, 2 Propanedicl {%DM)
Nitrate Ion (%DM)
Nitrate-Nitrogen, ppm

Soil Contamination Probability Probable moderate contamination

NIR Statistical Confidence Excellent prediction potential
TDN (3DM) 58.1
MNet Energy Lactation {Mcal/1b) 0.59
MNet Energy Maintenance (Mcal/1b) 0.58
Net Energy Gain (Mcal/lb) 0.32
ME (Mcal/lb) 0.97
AA Protein as % of Total Protein 61.2
NDF Dig. Rate (Kd, 3%HR, Van Amburgh, Lignin*2.4) 4.82
NDF Dig. Rate (Kd, 3%HR, uNDF) 4.9
Starch Dig. Rate (Kd, %HR, Mertens)

Relative Feed Value (RFV) 109
Relative Forage Quality (RFQ) 106
Milk per Ton (lbs/ton) 2B&7
Beef per Ton {lbs/ton)

Dig. Organic Matter Index (|bs/ton) 656
FOM (Residual Organic Matter) 15.87
NFC (Mon-Fiber Carbohydrates){%0M) 13.4
NSC (Non-Structural Carbohydrates) ESC (3%DM) 26
NSC (Non-Structural Carbohydrates) WSC (%DM) 5.8

DCAD (meg,/100gdm)
Summative Index % {Mass Balance)

Additional sample information, submitted
documents and lab pictures linked to QR code




Rumen Degradation Math

Akd: rate of degradation
Akp: rate of passage; rumen retention time

AExtent of degradation: kd/(kd+kp) x pool size

AHow much Energy & Microbial protein obtained:
AVFAs & Microbial mass



Ingredient and Nutrient
:-L Composition of Diets

Feed ingredient Lower forage Higher forage
(% of DM) Conv BMR Conv BMR

CS BMR 36.1 50.2

CS Conv 39.3 55.0
Haycrop silage 13.4 13.3 13.4 13.3
Corn meal 17.3 20.4 1.6 6.3
Concentrate 30.0 30.2 30.0 30.2
TMR NDF, % 29.1 30.0 33.7 34.5
%NDF from CS 50.8 49.0 61.6 59.0
peNDF, % 17.3 18.5 23.1 22.0
Starch, % 28.0 27.8 21.2 22.3




Measuring multiple passage rates: marker
excretion curves
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Dry matter intake

e s s ewr e SEM P
DMI, kg/d 29.02 26.5°P 29.4 2 29.22 0.7 0.001
DMI, % of BW 4312 3.96 P 4.37 2 4362 0.12 <0.001

NDF intake , kg/d 9.36° 947 9320k 10252 0.22 <0.01

NDF intake, % of BW 1.39 b 1.41°b 1.39 b 1.532 0.04 <0.01

ab pO 0. 05



Milk Yield, Milk Composition, and

i Efficiency

oy M lw e o
Milk, kg/d 47.0 2 43.1°P 48.6 2 47.2 @ 1.6  <0.01
SCM, kg/d 45.2 2 41.8" 46.4 @ 45.7 @ 1.2 0.02
Milk/DMI, kg/kg 1.62 1.62 1.66 1.62 0.04 0.46

abpO 0. 05



i Chewing Activity

ltem Low CS High CS Low BMR High BMR P

Eating, min/kg NDF 29.3 ab 31.72 27.3b 27.1° <0.01
Ruminating, min/kg NDF 55.3% 57.0 % 50.6Y 53.4% 0.09
Total chewing, min/kg NDF 84.6 @b 88.7 2 77.9° 80.5P <0.01

abc | east squares means within a row without a common superscript differ (PO 0. 05) .
XY Least squares means within a row without a common superscript differ (PO 0. 1 0) .



Typical forage analysis report
CVAS and Dairy One

Grecen Mountain Feed

POULIN GRAIN Tosting Laborato
Farm: MINER INSTITUTE Copies to: WHITTAKER, ERIK Lan D 21448 027
Desc: €516 Sampled:  02/01/2017
Submitter: GREEN MOUNTAIN FEED TESTING LAB, RENEE Amived:  D2/02/2017
Account:  GREEN MOUNTAIN FEED TESTING LA Completen:  02/02/2017
02/02/2017

CSLG
Lab ID: 21448 027 Version: L0
e

CORN SILAGE Cutting#:

Maicture
Dry Matter

WSF  9CP % DM
Cruge Frotein
Adjusted Frotein
Soluble Protein E a4
Ammenta (CPE} 23 136 106
ADF Protein (AD! 85 .66

9.4 07

NDR Protein (NDRCF)
Fumen Degr. Frotein 785 6.1

Rumen Deg. CF {Strep.G)

Solubse Fiber
Starch Dig. (7 hr, 4 mm} 745
Fatty Acids, Total

Unsaturated Fatty Acids (RUFAL)

Saturated Fatty Acds

Cruce Fat

Values in bold were analyzed by wet chemistry methods.
Deinitians e expisation of repert terms () ARG 8]

Manganese (FPM)
Zinc (FFM)

Capper (FFM)
Nitrate fan [3:0M)

Malybdenum (FPM

Total VFA (%DM}
&
150
Butyric Acd (S:0M)
1, 2 Fropanediol {3OM) 087

Frobable low to nane
Frobable low nitrate level
Excelent prediction potential

Sail Cantamination Probability
Nitrate Frobabilty
NIR Statistical Canfidence

TON (RDM)
Net Energy Lactation {mcal/in)

Net Energy Maintenance {mcal/:
Net Energy Gain {mcal/lt)

NDF Dig. Fate (Kd, %HR, Van Amburgh, Lignin=2.4)
NDF Dig. Raxte (Kd, %HR, uNDF)

Starch Dig. Rate (Kd, %HR, Mertens)

Reatve Feed Value (RFY

Relative Feed Quality (RFQ)

Ml per Tan {Ibs/tcn)
Dig- Drganic Matter Index {Ibs/on)
Non Fiber Carbofydrates (%0M)

Non Stnactural Carbahydrates (%DM)
DEAD 10gdm)

N

CPM Lignin Factar

RFC - Fill Index

Summative Index % (Mass Balance)
Additianal sample Information, sowrce and lab
pictures

Ty . 2016
% Dairy One B

FORAGE TESTING LABORATORY

DAIRY ONE, INC. |Sample Descrziption |FarmiCeds| Sample
730 WARREN ROAD ICORN SILAGE I 1323 | 23450210
ITEACA, WEW YORK 14850  |===—=——=—mmmmmmmmmmmmm momm oo oo
607-257-1272 (fax 607-257-1350) |16402 CS
|
———————————————— e | Analysis Results
|Sampled | Recvd |Printed |STICOI |
1 10L/20/17101/23/171 1 1 | Components | A= Fed | DM
-1
16402 CS 1% Dry Matter 1 395 |
Miner Institute 1% aNDF | 162 | 41.1
Attn: Acct Payables |Lignin & NDF l 1 8.2
ED Box 30 1% Crude Protein 1 3.4 1 8.7
Chazy, WY 12821 |% Crude Fac 1 13 | 3.2
1% Ash | 134 3.38
————————————————————————— |Soluble Protein & CP 1 | 55
ENERGY TABLE - NWRC 2001 INDICE & CP I 1 12.4
|ADICE & CP l 1 6.2
Meal/Lb  Heal/Hg 1% Caleimm 1 06 | .16
-------------- |% Phosphorus 1 09 | 23
DE, 1X 1.37 3.0z 1% Magnesium 1 04 | 11
ME, 1X 1.18 2_60 |% Chloride Iom 1 15 | 38
NEL, 3X 0.68 1.50 1% Potassium 1 42 | 1L.05
WEM, 3X 0.72 1.58 1% Sulfar 1 04 | 11
NEG, 3X 0.45 0.%3 1 1 1
7777777777777777777777777 1% 20F I 9.7 | 2%.4
TON1X, % 69 1% ADICE 1 z .5
I% MDICE 1 4 1 1.1
1% Lignin 1 1.3 | 3.4
COMMENTS : 1% HrC 1 17.2 | 43.6
1.* SCHWAB - SHAVER (S5} 1% TDN 1 28 172
ADJUSTMENTS FOR STARCH INEL, Meal/Lb 1 EL .75
DIGESTIBILITY INEM, Meal/Lb 1 30 | 76
|NES, Meal/Lb 1 19 | .48
| | |
1% Moisture | 0.5 |
1% Available Protein 1 3.2 | 8.2
|% Adjusted Crude Protein | 3.4 | 8.7
|Degradable ProteiniCP 1 1 76
1% Starch 1 137 | 347
|% WSC (Water Sel. Carbs.)| 8 | 2.0
|% ESC (Simple Sugars) 1 8 | L9
1*55 NEL, Mcal/Lb 1 1 71
|1*S5 Proc. WEL, Heal/Lbh | I 74
1% Lysine 1 09 | 22
1% Methionine 1 05 | .13
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
Page 1

Run: 1232017 12:04:53PM

Report 1C

Page 1




Forage Quality Evaluation:
What values to focus on?

A Primary A Lessor Concern
I DM I Energy Values (Dynamic)
I aNDFom i CP
I NDFD30h I Minerals
I VFA i Fat
i Ash
|

I Starch (CS)



Forage Quality Evaluation:
What values to focus on?

A Primary A Lessor Concern
I DM uof\a\ I Energy Values (Dynamic)
i aNDFom ANt nutn \ds i CP
i NDFD30h yeast MO i Minerals
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I Ash Prote‘“ nd 1Y
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Forage Quality Evaluation:
What values to focus on?

A Primary A Lessor Concern
i DM ‘-\t'\o“a\ I Energy Values (Dynamic)
I aNDFom i nuv I CP
ntl S
i NDFD30h ': oast g,mo\d N
.I. VFA TOX.‘“S 4 of oduC\.ﬁ Fat
i Ash o ‘ote'\“ n
I Starch (CS) q
ssed:
Depre g Microbial Mma>
o s pegradation: VFA
Extent O



2 Qualities of grass silage
Rumgn Incubation of O, 24, 48 and 120h




Forage Digestible NDF and Performance
(Oba and Allen, 1999)

VS )10.40 Ib/d DMI

percentageunit _
LY sG] s «+0.53 Ib/d milk

SR oiiyam ©0+0.55 Ib/d 4%FCM

w+0.26 Ib/d DMI

>40% corn

Si|age in diet w+0.31Ib/d 3.5%FCMJung et al.,
2010)




NDFD30 across five forages

—

Yo
25% 35% 45% 55% 65% 75% 85%

e Legume HLG — — Grass HLG —— All corn silage
— - BMR corn silage —— Small-grain silage

140,964 samples - 2016 crop year.

Legume haylages, also known as alfalfa haylages, had an average digestibility around 45
percent. All corn silages, with brown midrib (BMR) included, averaged around 55 percent.
Furthermore, grass haylages averaged around 54 percent digestibility along with cereal
grain silages averaging around 56 percent.




NDF Fractions by stage of growth

Pasture

NDF Fractions: Fast, Slow & Wood

Veg Boot

® Indig u240 %NDF

Emerge Seed Stem Straw
NDF or Stage of Growth

Slow >30h %NDF m Fast <30h %NDF



Digestible Fiber x Maturity: Grass

Figure 1. Effect of maturity stage on 48 h NDF digestibility of grass hay and silage.
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Digestible Fiber x Maturity: Legume

Figure 2. Effect of maturity stage on 48 h NDF digestibility of legume hay and silage.
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Digestible Fiber x Maturity: SGS

Figure 4. Effect of maturity stage on 48 h NDF digestibility of small grain silage.
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90.0 + + 80.0

80.0 -

70.0

60.0

50.0 -

40.0

48 h in vitro NDFD, % of NDF

30.0 -

Maturity Stage

https://fyi.extension.wisc.edu/forage/



4 90
Forage Yield

3 80
Dry Matter Stem Yield % In Vitro
Yield 2+ 70 Digestible
(tons/acre) Forage Digestability Dl"gl" Matter

1 60

Leaf Yield
Vegetative  Bud First- Full- Post-
Flower Flower Flower

Stage of Growth

https://courses.ecampus.oregonstate.edu/ans312/four/legumes_trans.htm
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Figure 5: Change in
forage nutritive value of
temperate grasses.

Forage quality declines
more rapidly early in
the season, or with

first cutting, as the
fiber content increases
(NDF) more rapidly and
the digestibility quickly
decreases (NDFD).

Seasonality and Cutting



Seasons

Mean weekly temperature (°F)

-Heat ®NDFD
-WaterRNDFD

80O

70

60

g0

30

~ Cool &lInc Hot & Max Hot & Dec 16
Daylight Daylight Daylight
' 2, |
_ -Sugars 2 07N ®Sugars 5
~NDFD "’IME > @NDFD
%
- yd o, 4
@ \ %
Y d A
u o 13
l/ /0
R /% 112
o © 1975 Temperature n
@ 30-year temperature 4
3 ® Day length
o : |
S8 NS 147 15 210 238 273
4/29 5/27 €/249 T/29 8/26 9/30
Day of year

Solstice: longest day

Day length (h)



Fiber and digestibility
(undigestibility ). uNDF

1stcut

FIBER

ADF

aNDF

NDR (NDF w/o sulfite)
Crude Fiber

Lignin

NDF Digestibility (12 hr)
NDF Digestibility (24 hr)
NDF Digestibility (30 hr)
NDF Digestibility (72 hr)
NDF Digestibility (120 hr)
NDF Digestibility (240 hr)
uNDF (12 hr)

uNDF (30 hr)

uNDF (120 hr)

uNDF (240 hr)

% NDFom NDFom

44.1

55.2

67.8
70.7
55.9
44.8
32.2
29.3

%DM

55.7

24.6

30.8

37.8.
39.4.
31.1,
24.9.
17.9.
16.3.

% NDF

64.9

10.8
43.9

54.9

67.2
70.1

45.1
32.8
29.9

25.5
18.5

uNDF (12 hr)
uNDF (30 hr)
uNDF (120 hr)

48.3 25.9. 49.4 27.0
39.4 21.1.  40.7 22.2

2nd cut
% DM | FIBER o%NDFom NDFom % NDF % DM
%DM

36.7 ADF . . 62.4  34.1

56.5 aNDF : 53.6. 54.6
NDR (NDF w/o sulfite) I :
Crude Fiber : :

6.08 Lignin : . 13.6  7.44
25.1 NDF Digestibility (12 hr) . !
NDF Digestibility (24 hr) . :

31.0 M NDF Digestibility (30 hr) . 51.7 27.7.  50.6 27.6
NDF Digestibility (72 hr) . :

38.0 NDF Digestibility (120 hr) . 60.6 32.5. 59.3  32.4

39.6 NDF Digestibility (240 hr) . 63.2 33.9. 619 338

16.9

uNDF (240 hr) 36.8 19.7. 38.1  20.8
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Perennial Grass Species Yields- 2020 & 2021
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Yield and Quality, 2020

. Crude Digestible NDF
DM Yield protein WSsC (48-hrs)
tons ac-!

Fleet 4.16 0914 0.4458 1.86
Macheth 6.67 1.48 0.675 3.01
Montana 4.56 1.07 0.501 1.91
Brome 213 1.16 0.541 2.26
Laura 375 0.857 0.483 .64 —s L
Liherold 4.11 0915 0554 .81 Species Seasomyield CP | aNDF  WSC  TDN  NEL | NDFD
gﬁ"ﬂ_ t if‘;g :?i g:‘;’: é?i DM tons ac” % of DM Meal Ib* % of NDF

e i ’ . ’ Meadow @ 13abt . J A 9, 0.57 '
Tetrax 438 107 0636 193 v e Dla| thaa| Do oia] Gsme]  ih

ow Fescue 4.38 1.00 0.558 1.90 Orchardgrass 603a “21.7a  570c  B.I8c  S57.5¢c  0.548¢ 83.3ab
chelon 6.25 1.39 0.510 3.04 Perennial ryegrass 487b  189b  537b  13.4a  S8.6bc  0.57Ib 82.7b
arvestar 6.36 1.38 0.531 2.71 Level of significance * . " - i "
Inavale 536 191 0.527 5 48 Trial mean 5.18 211 | 837 109 588 | 0574
uxor 5.37 1.15 0.605 2.59
iva 6.69 1.52 0.549 3.14
lathe 6.58 1.46 0.546 3.08

llo 5.58 1.22 0.475 2.67

ardgrass 6.03 133 0.535 2.81
alibra 3.24 0.643 0.536 1.41

taur 597 1.15 0.859 2.56
emington 6.08 1.20 0.834 2.68
ivoli 4.97 0.973 0.717 2.20
omaso 5.03 0.987 0.728 2.16

3.94 0.804 0,595




Nutrient Yields

AYield ofHighly DigestibleNDF
AM Brome =2.23T
~ AMFescue=1.86T
Species Seasonvield CP  aNDF  WSC TDN  NEL :?):;) AOrChard =2.86T

DM tons ac! % of DM Mcal Ib?' % of NDF AP Rye _ 2 16 T

Meadow brome 5.13abt  22.3a 53.2b 10.4b 59.0b 0.578b 81.8b

Meadow fescue 438b 22.1a 49.4a 122ab 60.7a 0.613a 86.1a .

Orchardgrass 603a 21.7a 57.0¢ 8.18¢ 57.5¢ 0.548¢ S‘%..%nbAYleId Of CP

Perennial ryegrass 487b I8.9b 53.7b 13.4a 58.6bc 0.571b §2.7b

Level of significance v .o 0y e e A M B fome = 1 . 14 T

Tnal mean 5.18 21.1 53.7 10.9 S8.8 0.574 836

AM Fescue =097 T
AOrchard =1.31 T
APRye=0.92T



Greater Yields of Highly Digestiblefages
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Phases of forage preservation

Bacteria
Oxygen

Mow Wilt ChOp PaC* Aerobic

Phase
0 1

Level

Fermentation Stable
Phase Phase Phase

2

14
_ Time (days)
Aerobic Phase:
Suagar + Q-—-—--CQ + HO + Heat
gar+ @-—-CQ+H SAVE THE SUGARUgar fuels fermentation
Hay or Silage

Dry quickly or Omit QASAP. Stop cellular
respiration and aerobic bacteria



oo == wNH3-N s [ actic acid === Acetic acid

w=@== Propionic acid e e ®¢« Butyric acid ==@==Total acids
5.6 12.00
54 10.00
52 8.00
e
o,
% 50 ~ 6.00
S ~
7

4.8 4.00
4.6 2.00
e __a e . .
44 - D —— ’ R ?L‘ 2200 AR SRR TE. TERTRERY R TR Reymm— i)
h», ) 0 5 Y0 s 30 S5 6
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Range of DM %

DM% and Fermentation Profile

% of DM



Good silage fermentation

Measurement Legume/grass

Dry matter (%)
pH

Lactic acid (%)
Acetic acid (%)
Propionic acid (%)
Butyric acid (%)
Ethanol (%DM)
Ammonia (%CP)
Lactic/Acetate
Lactic (% total)

35 to 50
43t04.7
40t06.0
0.5t0 25

<0.25

<0.25
<1.0

<12.0
>2.5
>70

Corn silage
30 to 35

3.8104.2

5.01t0 10.0

1.0t0 3.0
<0.10
<0.10
<3.0
<8.0
>3.0
>70

H.M. corn
70to 75
40to4.5
1.0t0 2.0
<0.5
<0.10
<0.10
<2.0
<10.0
>3.0
>70

Source: Pioneer-ISU Collaborative Field Study




Summary of Fermentations by Dry Matter Range in Small Grain Silage
(CVAS, Crop years 2018 - 2020, Chemistry Data)

NOT Just for SGS

10to 20 18.8 13.1 1.23 6.10 46.7 67% 22.6
20to 25 23.9 14.5 1.02 5.18 35.7 64% 414
25to0 30 28.7 13.3 0.97 3.01 22.6 40% 55.8
30to 35 33.6 13.1 0.93 2.38 18.2 27% 62.3
35t0 40 38.8 11.7 0.92 1.71 14.5 12% 65.2
40to 45 43.4 11.6 0.92 1.36 11.7 2% 66.7
45 to 50 47.9 10.6 0.90 1.17 11.0 0% 56.3

! Fermentation failure rate = % of samples where ammonia (CPE) as %CP is > 20%




TES—
CVAS
Farm: M Copies to: COTANCH, KURT {GMAIL) Lab ID: 36031 295
Desc: BALAGE RANK BROUILLETTE, SUSAN Sampled:  09/19/2024
Submitter: DARBY, HEATHER Arrived: 09/27/2024
Account: UMIV. OF VT - EXTENSION Completed: 10/01/2024
Reported:  10/01/2024
BALAGE RANK
Lab ID: 36031 295 Version: 1.0 Ash (%DM) 14.2
Crop Year: 2024 Series: Caldium (%DM} 0.92
Feed Type: MMG FORAGE Cutting#: Phosphorus (%DM) 0.37
Package: BASIC NIR Magnesium [Y%DM) 0.34
Lo
Mnisture G2  Sulfur (%0M) 0.39
Sodium (3DM)
Dry Matter 308 oride (36DM)
Iron (PPM)
Crl..IdE Protein . 1.9 Manganese (PPM)
Adjusted Prutl\em 21.9 Zinc (PPM)
Soluble Protein 66.3 14.5 Copper (PFM)
Ammonia (CPE) 365 242 529 oibdenum (PPM)
ADF Protein (ADICF) 5.9 1.30
NDF Protein (NDICP) 109 238
NDR. Protein (NDRCP) pH 5.66
Rumen Degr. Protein 83.2 18.2 Tuta_l “F‘_‘ (%DM) 5.4
Amino Acid Protein, Total 557 1209  Lactic Acid (%DM) 1.50
: Lactic as % of Total VFA 18
FIBER %o N DFom :i.DDF:m % NDF % DM Acetic Acid (%:DM) 0.93
i | - =
nor : TSy owieAddCkom
aNDF . 49.9. 53.6 '
NDR (NDF w/o sulfite) ‘ ' Nitrate Ion (%DM)
Crude Fiber . . Mitrate-Nitrogen, ppmi
L'lgnin N N 7.87 4.2 B T S S S
NDF Digestibility (12 hr) | 596 207, 555 302 :I‘I’; ‘;""_“"'T""fg”“ﬁ';m"ah"“" P“’ba"'eg"‘jer‘“;_c?”‘am'“a"?’rl'
MDF Digestibility (24 hr) ' tatistical Confidence od prediction potential
NDF Digestibility (30 hr) | 755 3770 701 376
MDF Digestibility {72 hr) . . TDN (%DM) 58.7
MNDF Digestibility (120 hr) 88.3 44.15 82.1 44,0  NetEnergy Lactation (Mcal/lb) 0.60
NDF Digestibility (240 hr) 92.1 46.0.  B5.6 45.9  Net Energy Maintenance (Mcal/lb) 0.59
uNDF (12 hr) . 40.4 202, Met Energy Gain (Mcal/lb) 0.33
uMDF {30 hr) 24.6 123. 299 160  ME (Mcal/lb) 0.98
uMNDF {120 hr) i 11.7 5.9, 17.9 9.6  AA Protein as % of Total Protein 55.7
uNDF {240 hr) . 7.9 4.0, 14.4 7.7  MDF Dig. Rate (Kd, %HR, Van Amburgh, Lignin*2.4) 577
FrrTEra—————)  NDF Dig. Rate (Kd, %HR, uNDF) 5.0
Silage Acids 103.8 7.9  Starch Dig. Rate (Kd, %HR, Mertens)
Ethanol Soluble CHO (ESC-Sugar) 311 2.4  Relative Feed Value (RFV) 108
Water Soluble CHO (WSC-Sugar) 1.2 3.4  Relative Forage Quality (RFQ) 101
Starch Milk per Ton (lbs/ton) 2805
Soluble Starch Beef per Ton {|bs/ton)
Soluble Fiber 48.6 3.69 Dig. Organic Matter Index (Ibs/ton) 453
Starch Dig. (7 hr, 4 mm) MFC (Non-Fiber Carbohydrates) (%DM} 7.6
Crude Fat 5.14  NSC (Mon-Structural Carbohydrates), ESC (3DM)
Fatty Acids, Total 2.53  NSC (Mon-Structural Carbohydrates), WSC (%DM)
C16:0 0.44  DCAD {meq/100gdm)
C18:0 0.04 Summative Index % (Mass Balance)
Ci8:1 0.06
C18:2 0.37
Ci8:3 121 Additional sample information, submitted
Unsaturated Fatty Acids (RUFAL) 1.64 documents and lab pictures linked to QR code.
Fatty Acids (%Fat) 49.2

Values in bold were analyzed by wet chemistry methods.

—
CVAS

Farm: ™M Copies to: COTANCH, KURT [GMAIL) Lab ID: 36031 296
Desc: BALAGE SWEET BROUILLETTE, SUSAN Sampled: 0971972024
Submitter: DARBY, HEATHER Arrived: 09/27/2024
Account: UNIV. OF VT - EXTENSION Completed: 100172024
Reported: 100172024
BALAGE SWEET
Lab ID: 36031 296 Version: 1.0 Ash (%DM) 9.14
Crop Year: 2024 Series: Caldium (%DM) 0.52
Feed Type: MMG FORAGE Cutting#: Phosphorus (%DM) 0.32
Package: BASIC NIR Magnesium [%DM) 0.19
Pokesium (KOH)
Moistura Ga.n  Dulfur (%DM} 035
Sodium [3.DM)
Diry Matter 46.0 Chioride (36DM)
PROTEINS S SP__ % CP 5% DM [EETSRFR
Crl..IdE Protein ) 16.9 Manganese (PPM)
Adjusted F'rut.em 16.9 Zinc (PPM)
Soluble Protein 65.4 11.1 Copper (PPM)
Ammaonia (CPE) 16.4 10.7 1.81 Molybdenum (PPM)
ADF Protein (ADICP) 7.3 1.23
NDF Protein (NDICP) 129 219
NDR Protein (NDRCP) pH 5.57
Rumen Degr. Frotein B2.7 140  Total VFA (%DM) 2.33
Amino Acid Protein, Total s6.5 g5 LocticAdd (SDM) n.&a
. Lactic as % of Total VFA 26
FIBER %N DFam :_D;:m % NDF %% DM [P 0.46
ADF ; L0 34 (koM e
aNDF ! 50.7 54.7 '
NDR (NDF w/o sulfite) | | Nitrate Ton (3:DM)
Crude Fiber . . Nitrate-Nitrogen, ppm
Ligmnin . . 6.53 31.57 — — e
NOF Digestibility (12 hr) | 668  33.9) 620 34.4 ol Contamination Probability Protble lovw bn none
NDF Digestibility {24 hr) ] ' NIR. Statistical Confidence Excellent prediction potential
NDF Digestibility (30 hr) | 80.1  40.6. 747  40.9
MDF Digestibility {72 hr) . : TOM (%DM) 63.3
NDF Digestibility (120 hr) 845 428, 786 43.0  NetEnergy Lactation (Mcal/lb) 0.65
NDF Digestibility {240 hr) . 88.0 44.6. 820  44.8  NetEnergy Maintenance (Mcal/b) 0.68
uMNDF {12 hr) . 332 16.8, Net Energy Gain (Mcal/1b) 0.41
uMNDF (20 hr) 19.9 101, 253 139  ME (Mcalflb) 1.07
uMDF {120 hr} : 15.5 7.9, 214 117  AA Protein as % of Total Protein SE.5
uMNDF {240 hr) . 12.0 6.1, 180 9.9  NDF Dig. Rate (Kd, %HR, Van Amburgh, Lignin*2.4) 6.13
CARBOHYDRATES % Starch % NFC NDF Dig. Rate (Kd, %HR, uNDF} 6.3
Silage Acids 12.3 2.1 Starch Dig. Rate (Kd, %HR, Mertans)
Ethanal Soluble CHO (ESC-Sugar) 40.9 7.0  Relative Feed Value (RFV) 107
Water Soluble CHO (WSC-Sugar) 9.1 Relative Forage Quality (RFQ) 162
Starch 4.2 0.7 Milk per Ton (Ibs/ton) 3212
Saoluble Starch Beef per Ton (lbs/ton)
Soluble Fiber 521 5.92 Dig. Organic Matter Index (Ibs/ton) 743
Starch Dig. (7 br, 4 mm) ROM (Residual Organic Matter) 19.43
Crude Fat 4.29  NFC (Non-Fiber Carbohydrates) (%DM} 17.1
Fatty Acids, Total 1.82  NSC (Non-Structural Carbohydrates), ESC (%DM) 7.7
C16:0 0.33  NSC (Non-Structural Carbohydrates), WSC (%DM} 9.8
C18:0 0.02  DCAD {meg/100gdm)
Ci8:1 0.06 Summative Index % (Mass Balance)
C18:2 0.35
C18:3 0.84
Unsaturated Fatty Acids (RUFAL) 1.25  padditional sample information, submitted
Fatty Acids [(%Fat) 42.4 documents and lab pictures linked to QR code.

Values in bold were analyzad by wet ST B




Silage pH and DM as indicator of quality
of preservation

Silage pH

DM Content (%)



shutterstock.com + 1846406575



Good
Bad

Average

Farm: LAPIERRE FARM Copies to:
Desc: GRASS WRAPPED ROUND

Submitter: LAPIERRE, ANDY

Account: LAPIERRE FARM LLC

GRASS WRAPPED ROUND

Lab ID: 35819 154 Version: 1.0

Crop Year: 2024 Series:

Feed Type: GRASS FORAGE Cutting#: 2

Package: BASIC NIR

Moisture 15.3

Dry Matter 847

Crude Protein 13.7

Adjusted Protein 13.7

Soluble Protein 31.3 4.3

Ammonia (CPE) 29.0 9.1 1.24

ADF Protein (ADICP) 9.1 125

NDF Protein (NDICF) 341 4.68

NDR Protein (NDRCP)

Rumen Degr. Protein 65.7 9.0

Amino Acid Protein, Total

FIBER %%MNDFom NDFom % NDF % DM
aDM

ADF ' . 61.7 33.4

aNDF . 513 54.1

NDR (NDF w/o sulfite) ' .

Crude Fiber

' ' B8.58 4.64

. 63.6 3260 604 327

745 382, 70.8  38.3

NDF Digestibility (240 hr) + 776 39.8. 738 399
uNDF (12 hr) . .
uNDF (30 hr) . 36.4 18.7. 396 21.4
UNDF {120 hr) : 255 131, 29.2 15.8
UNDF (240 hr) 1 224 1150 26.2 14.2
CARBOHYDRATES Starch % NFC o DM
Silage Acids
Ethanol Soluble CHO (ESC-Sugar) 47.6 12.7
Water Soluble CHO (WSC-Sugar) 14.6
Starch 7.1 1.9
Saoluble Starch
Soluble Fiber 21.8 5.84
Starch Dig. {7 hr, 4 mm)
Crude Fat 3.14
Fatty Acids, Total 1.55
C16:0 0.30
C18:0 0.03
Ci8:1 0.06
C18:2 0.31
C18:3 0.74
Unsaturated Fatty Adds [RUFAL) 1.11
Fatty Acids (%Fat) 49.4

Values in bold were analyzed by wet chemistry methods.

Lab ID: 35819 154
Sampled:  08/14/2024
Arrived:  08/16/2024
Completed: 08/16/2024
Reported:  08/16/2024

Ash (36DM) 6.95
Calcium (%DM) 0.53
Phosphorus (% 0M) 0.27
Magnesium (%DM) 0.26
Potassium (%DM) 1.50
Sulfur (Y%DM) 0.26
Sodium (3eDM)

Chloride (%DM)

Iron (FPM)

Manganese (PPM)

Zinc (PPM)

Copper (FPM)

Molybdenum (PPM)

pH

Total VFA (%DM)

Lactic Acid (%DM}
Lactic as % of Total VFA
Acetic Acid (%DM)
Butyric Acid [%DM)

1, 2 Propanediol (%DM}
Nitrate Ion (%DM)
Nitrate-Nitrogen, ppm

Soil Contamination Probability Probable low to none
NIR Statistical Confidence Excellent prediction potential
TDM (%DM} 63.0
Met Energy Lactation (Mcal/lb) 0.65
Met Energy Maintenance (Mcal/lb) 0.67
Met Energy Gain (Mcal/lb) 0.40
ME (Mcal/lb) 1.07
AA Protein as % of Total Protein

WDF Dig. Rate (Kd, %HR, Van Amburgh, Lignin*2.4) 4.38
NDF Dig. Rate {Kd, %HR, uNDF) 4.8
Starch Dig. Rate (Kd, %HR, Mertens)

Relative Feed Valus (RFV) 108
Relative Forage Quality {RFQ) 153
Milk per Ton (Ibs/ton) 3229
Beef per Ton (Ibs/ton)

Dig. Organic Matter Index (Ibs/ton) 1260
ROM (Residual Crganic Matter) 2380
NFC (Mon-Fiber Carbohydrates)(%DM) 26.8
NSC (Mon-Structural Carbohydrates) ESC (%DM) 14.6
NSC (Mon-Structural Carbohydrates) WSC (9%DM) 16.5

DCAD {meq/100gdm})
Summative Index % (Mass Balance)

Additional sample information, submitted
documents and lab pictures linked to QR code
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GRASS WRAPPED ROUND
SAMPLE INFORMATION

Lab ID: 35819 154 Version: 1.0

Crop Year: 2024 Series:

Feed Type: GRASS FORAGE Cutting#: 2

Package: BASIC MIR

Moisture 15.3

Dry Matter B84.7

PROTEINS Yo SP %o CP %o DM

Crude Protein 13.7

Adjusted Protein 13.7

Soluble Protein 31.3 4.3

Ammonia (CPE) 29.0 9.1 1.24

ADF Protein (ADICP) 9.1 1.25

MDF Protein (MDICP) 34.1 4_66

MDR Protein (NDRCF)

Rumen Degr. Protein 65.7 9.0

Amino Acid Protein, Total

FIBER YoNDFom NDFom % NDF S DrM
DM

ADF ! ] 61.7 33.4

aNDF i 51.3. 54.1

MDR (NDF w/io sulfite) " !

Crude Fiber . ,

Ligmin : ' B.58 4.64

MDF Digestibility {12 hr} '

MNDF Digestibility (24 hr) . .

MDF Digestibility (30 hr) i 536 32.6. 60,4 32.7

MDF Digestibility (72 hr) " :

MDF Digestibility {120 hr) 74.5 38.2. 70.8 38.3

MDF Digestibility {240 hr) . 776 39.8. 73.8 39.9

uMDF {12 hr) : ,

uMDF {30 hr) : 36.4 18.7. 39.6 21.4

uMDF {120 hr) : 5.5 131, 29.2 15.8

uMDF {240 hr) : 22.4 11.5. 26.2 14.2

CARBOHYDRATES Y Starch %o NFC %Y DM

Silage Acids

Ethanol Soluble CHO (ESC-Sugar) 47 .6 12.7

Water Soluble CHO (WSC-Sugar) 14.6

Starch 7.1 1.9

Soluble Starch

Saoluble Fiber 21.8 5.84

Starch Dig. {7 hr, 4 mm)

Crude Fat 3.14

Fatty Acids, Total 1.55
C16:0 0.30
Ci18:0 0.03
Ci8:1 0.0&
C18:2 0.31
Cl18:3 0.74

Bttt =t Al VA S 4 4 4

Ash (DM) 6.95
Calowm %DM} 0.53
Phosphorus (%% 0] 027
Magnesium (YD) 0.26
Potassium (%DM} 1.50
Sulfur (YD) 0.26

Sodium {3DM)
Chloride (%DM}
Iron (PPM)
Manganese [PFM)
Zinc (FPM)

Copper (PPM)
Molybdenum (FPM)

pH

Total WFA (%DM)

Lactic Acid {%DM)
Lactic as % of Total WFA
Acetic Acid (%DM)
Butyric Acid (%DM}

1, 2 Propanedicl {%DM)
Mitrate Ion {%%GDM)
Mitrate-Nitrogen, ppm

Dry Cow
 C— y

Soil Contamination Probability ~ Probable low to none
MIR Statistical Confidence Excellent prediction potential

ENERGY & INDEX CALCULATIONS

TDM (%DM} 63.0
Met Energy Lactation (Mcal/1b) 0.65
Met Energy Maintenance (Mcal/f1b) 067
Met Energy Gain (Mcalflb) 0.4
ME (Mcalflb) 1.07
AL Protein as % of Total Protein

MDF Dvg. Rate (Kd, %HR, Van Amburgh, Lignin*2.4) 4.38
MDF Cvig. Rate (Kd, 3%GHR, uNDF) 4.8
Starch Dig. Rate (Kd, %HR, Mertens)

Relative Feed Valus [(RFV) 108
Relative Forage Quality {RFQ) 153
Milk per Ton (Ibs/ton) 3229
Beef per Ton (lbs/ton]

Dig. Organic Matter Index (Ibsfton]) 1260
ROM [Residual Organic Matter) 23.80
MFC (Mon-Fiber Carbohydrates ) YD) 26.8
MNSC (Mon-Structural Carbohydrates) ESC (%%DM) 14.6
MNSC (Mon-Structural Carbohydrates) WSC (% /DM) 16.5
DCAD (meq/100gdm)

Summative Index % (Mass Balance) 95.8
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DM% NDF% NDFd30 hr Nel TDN
Pasture: 20 35 75 0.80 78

Ration Model: NDS/CNCPS v 6.55
Animal: 3rd lactation cow, 30 d pregnant, 150 DIM, BCS 3.0 (no BCS change), Milk Fat 4.5%, Milk CP 3..

MEreq NASEM NASEM DMI NDFi Feed MEreq
Breed (Size) BW, Ibs Milk, Ibs ECM, Ibs Mcal/d DMI,Ib DMI (+/-) Ibs %BW % BW Mcal/lb DM

Small 1000 20 22.6 29.2 32.8 4.4 3.3 1.2 0.89
30 33.8 35.0 38.8 4.8 3.9 1.4 0.90
40 45.1 38.8 40.8 4.4 4.1 14 0.95
50 56.4 44.4 43.3 4.4 4.3 1.5 1.03
60 67.7 50.3 45.7 4.6 4.6 1.6 1.10
Medium 1200 30 33.8 35.8 35.9 2.6 2.9 1.0 1.00
40 45.1 41.0 40.8 2.8 3.4 12 1.01
50 56.4 46.3 43.2 2.8 3.6 1.3 1.07
60 67.7 51.9 45.7 2.9 3.8 1.3 1.14
70 79.0 57.0 48.1 31 4.0 1.4 1.19
Medium -Large 1400 40 45.1 43.5 39.2 2.0 2.8 1.0 111
50 56.4 49.2 42.2 2.0 3.0 1.1 1.17
60 67.7 54.9 454 2.2 3.3 11 1.21
70 79.0 61.0 48.5 24 3.5 1.2 1.26
80 90.3 65.5 51.6 2.8 3.7 1.3 1.27
Comments
ECM: Energy corrected milk equation of Tyrell & Reid 1965
ME req (Mcal/d): Metabolisable energy required for Maintanence, Growth, lactation, pregnancy and tissue resen
NDFi: NDF intake as % BW. Typical range is 1.1-1.2% BW; >1.4% with highly degradable NDF

Mcal/lb DM:  Energy concentration of "ration” required, based on ME req and DMI est.



Energy Value across Forage Quality

Table 2 Approximate NDF digestibility, and energy values across grass maturity: NDS/CNCPS 6.55
Forage Quality Typical Analyses
Expected Est Est NRC
Plant Stage Example NDF NDFd30h NEI3x TDN Mcal/lb DM Comments
Early Veg Pasture 35-45 >70 0.80 78 1.26 Milking and Young Low Rumen Fill, High Energy, Fast Pass
Late Veg/Boot Balage Good 45-55 65 0.66 67 1.07 Close up Dry Cows, Growing and Preg Hifedium Rumen Fill & Energy
Emerge/Seed Head Balage Avg 55-65 55 0.60 62 0.97  Far Dry Cows and Preg Hfr High Rumen Fill and will Limit DMI

Late Stem "Heifer Hay"  65-75 45 0.45 53 0.77 Nobody



Energy Value across Forage Quality

Table 2

Forage Quality

Approximate NDF digestibility, and energy values across grass maturity: NDS/CNCPS 6.55

Typical Analyses

Expectec Est Est NRC
Plant Stage Example NDF NDFd30INEI3XTDNMcal/lo DM Comments
Early Veg Pasture 35-45 >70 0.80 78 1.26  Milking and Young Low Rumen Fill, High Energy, Fast Pa
Late Veg/Boot Balage Goo 45-55 65 0.66 67 1.07  Close up Dry Cows, Growing and Pre Medium Rumen Fill & Energy
Emerge/Seed Hee Balage Avg 55-65 55 0.60 62 0.97  Far Dry Cows and Preg Hfr High Rumen Fill and will Limit DMI
Late Stem  "Heifer Hay' 65-75 45  0.45 53 0.77  Nobody



Energy Value across Forage Quality

Table 2 Approximate NDF digestibility, and energy values across grass maturity: NDS/CNCPS 6.55
Forage Quality Typical Analyses
Expected Est Est NRC
Plant Stage Example NDF NDFd30h NEI3x TDN Mcal/lb DM Comments
Early Veg Pasture 35-45 >70 0.80 78 1.26 Milking and Young Low Rumen Fill, High Energy, Fast Pass
Late Veg/Boot Balage Good 45-55 65 0.66 67 1.07 Close up Dry Cows, Growing and Preg Hifedium Rumen Fill & Energy

Emerge/Seed Head Balage Avg 55-65 55 0.60 62 0.97  Far Dry Cows and Preg Hfr High Rumen Fill and will Limit DMI

Late Stem "Heifer Hay"  65-75 45 0.45 53 0.77 Nobody
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Current BCS = 2.75
Days postcalving 100
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Economics of Forage Scenarios

Organic Dairy 2025

Assumptions
1 1200 Ib mature Jersey 5.3% Mikfat, 3.7% Protein
Costs = $/T As Fed
DMI held constant at 43Ib, except where NDF limits or allows different DMI
ME Milk: Estimated milk production based on Metabolizalbe Energy
Rumen Fill limits DMI: 1200 |Ib cow = 4-5Ib of uNDF30
Avg NDFd30 as % of NDF: needs to be >64% (65%) to be able to estimate I




Pasture Pasture Pasture Winter Winter Ideal
As Fed Good BlgPoor BlgPoor Bale Good Poor
NDFd30h $/T %DM A B C D E F
Pasture 70 36 18
Balage 1 65 130 66
Balage 2 60 130 66
Balage 3 50 68 34
Corn Meal 400 88
Pro Mix 16% 650 89

DMI Ibs
Forage %
CP %

ME Milk Ibs

Rumen Fill Ibs
% of DM

Milk $

Cost $/nd $/hd
$/Ib DM
$/Ib Milk

IOFC

Grain Ibs
Milk: Grain Lb/lb
Avg NDFd30 % of NDF




NDFd 30h

As Fed

$/ T

% DM

A B

Pasture
Balage 1
Balage 2
Balage 3
Corn Meal
Pro Mix 16%

70
65
60
50

36
130
130

68
400
650

18
66
66
34
88
89

18 18

10
10
5 5
10 10

DMI Ibs
Forage %
CP %

ME Milk Ibs

Rumen Fill

Milk $
Cost $/hd

IOFC

Grain Ibs
Milk: Grain
Avg NDFd30

Ibs
% of DM

$/hd
$/Ib DM
$/Ib Milk

Lb/lb
% of NDF

43 43
65 65
18 17
54 50

4.25 5.30
9.9 12.3

19.96

7.60

0.18

0.16

12.36

15 15

66 63

C

D

E

Pasture Pasture Pasture Winter Winter ldeal
Good BlgPoor BlgPoor Bale Good Poor

F




NDFd 30h

As Fed

$/ T

% DM

A

B C

Pasture
Balage 1
Balage 2
Balage 3
Corn Meal
Pro Mix 16%

70
65
60
50

36
130
130

68
400
650

18
66
66
34
88
89

18

10
5
10

DMI Ibs
Forage %
CP %

ME Milk Ibs

Rumen Fill

Milk $
Cost $/hd

IOFC

Grain Ibs
Milk: Grain
Avg NDFd30

Ibs
% of DM

$/hd
$/Ib DM
$/Ib Milk

Lb/lb
% of NDF

43

65 58
17 17
50 54

5.30 4.30
12.3 10.0
20.21
7.99
0.19
0.17
12.22

18

64

D

E

Pasture Pasture Pasture Winter Winter ldeal
Good BlgPoor BlgPoor Bale Good Poor

F




NDFd 30h

As Fed

$/ T

% DM

A

B C

D

Pasture
Balage 1
Balage 2
Balage 3
Corn Meal
Pro Mix 16%

70
65
60
50

36
130
130

68
400
650

18
66
66
34
88
89

18

10
5
10

11.5
11.5

5
15

DMI Ibs
Forage %
CP %

ME Milk Ibs

Rumen Fill

Milk $
Cost $/hd

IOFC

Grain Ibs
Milk: Grain
Avg NDFd30

Ibs
% of DM

$/hd
$/Ib DM
$/Ib Milk

Lb/lb
% of NDF

43

65 58
17 17
50 54

5.30 4.30
12.3 10.0
20.21
7.99
0.19
0.17
12.22

18

64

43
54

E

Pasture Pasture Pasture Winter Winter ldeal
Good BlgPoor BlgPoor Bale Good Poor

F




NDFd 30h

As Fed

$/ T

% DM

A

B C

Pasture
Balage 1
Balage 2
Balage 3
Corn Meal
Pro Mix 16%

70
65
60
50

36
130
130

68
400
650

18
66
66
34
88
89

18

10

5
10

18

10
5
10 10

DMI Ibs
Forage %
CP %

ME Milk Ibs

Rumen Fill

Milk $
Cost $/hd

IOFC

Grain Ibs
Milk: Grain
Avg NDFd30

Ibs
% of DM

$/hd
$/Ib DM
$/Ib Milk

Lb/lb
% of NDF

43
65
18
54

43 43
65 58
17 17
50 54

5.30 4.30
12.3 10.0
20.21
7.99
0.19
0.17
12.22

15 18
3.3 3.0
63 64

54
15
51

454 4.36
10.6 10.1
17.18 17.95
8.93 10.11
0.21 0.24
0.19 0.21
8.25 7.84

20 27
2.6 2.6
63 55

Pasture Pasture Pasture Winter Winter ldeal
Good BlgPoor BlgPoor Bale Good Poor

F




NDFd 30h

As Fed

$/ T

% DM

A

B C

Pasture
Balage 1
Balage 2
Balage 3
Corn Meal
Pro Mix 16%

70
65
60
50

36
130
130

68
400
650

18
66
66
34
88
89

18

10

5
10

18

10
5
10 10

DMI Ibs
Forage %
CP %

ME Milk Ibs

Rumen Fill

Milk $
Cost $/hd

IOFC

Grain Ibs
Milk: Grain
Avg NDFd30

Ibs
% of DM

$/hd
$/Ib DM
$/Ib Milk

Lb/lb
% of NDF

43
65
18
54

43 43
65 58
17 17
50 54

5.30 4.30
12.3 10.0
20.21
7.99
0.19
0.17
12.22

15 18
3.3 3.0
63 64

54
15
51

454 4.36
10.6 10.1
17.18 17.95
8.93 10.11
0.21 0.24
0.19 0.21
8.25 7.84

20 27
2.6 2.6
63 55

Pasture Pasture Pasture Winter Winter ldeal
Good BlgPoor BlgPoor Bale Good Poor

F




NDFd 30h

As Fed

$/ T

% DM

A

B C

D

Pasture Pasture Pasture Winter Winter ldeal
Good BlgPoor BlgPoor Bale Good Poor

E F

Pasture
Balage 1
Balage 2
Balage 3
Corn Meal
Pro Mix 16%

70
65
60
50

36
130
130

68
400
650

18
66
66
34
88
89

18

10

5
10

18 18

10 7
5 8
10 10

11.5

5
15

27

5

7
8

DMI Ibs
Forage %
CP %

ME Milk Ibs

Rumen Fill

Milk $
Cost $/hd

IOFC

Grain Ibs
Milk: Grain
Avg NDFd30

Ibs
% of DM

$/hd
$/Ib DM
$/Ib Milk

Lb/lb
% of NDF

43
65
18
54

43 43
65 58
17 17
50 54

5.30 4.30
12.3 10.0

43
54
15
51

47
37 68
14 18
52 63

454 436 4.18

10.6

10.1 8.9

20.21 17.18 17.95 23.73
8.93 10.11 7.73
0.21 0.24 0.16
0.19 0.21 0.16

7.99
0.19
0.17
12.22

15 18
3.3 3.0
63 64

8.25

20
2.6
63

7.84 16.00

27 15
26 4.2
55 68




Thank you: Questions?



