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Balancing the Ration




What Is Hay Quality?

AHigh quality hay has a high nutritive content, and high intake and
acceptability.

ALow in cellulose and fiber and free of dust, musty odor, mold, and
foreign material.

AHigh quality hay reduces supplementation.



What is Hay Quality?




What is Hay Quality?

A Hay quality is the ability of a forage to support the desired levels of animal
performance and is a function of both voluntary intake and nutritive value.




What Influences Quality?

Factors that affect hay Quality
(Production)

AStage of maturity at harvest
ASpecies

ACuring

ASoil Fertility

Hay Quality Factors
(Feeding Value)

AStage of maturity at harvest
ALeafiness

AColor

AForeign material

AOdor and condition
ASpecies?



Hay Maturity

Effect of Growth Stage on
Digestibility and Yield
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GROWTH STAGES

AHas the single biggest influence on
nay quality

AHay making in the northern
piedmont is often delayed due to

weather




Leafiness

Ratio of leaves to stem

Most loss occurs during curing
and handling

60% of TDN, 70% of protein,
90% of vitamins are found in
the leaf




ACan be deceiving

| %5 ABright color indicates hay was
. 9| rapidly cured with no rain

/{ damage

A AHOWEVERay cut at an early
maturity stage that is rain
damaged and off color, may have
a higher nutritive value than

V Color is affected by bleaching from the sun, rain during curingm y;
fermentation in the bale, maturity of the plant E:Drl!ght green hay that was cut
ale.




Evaluating hay based on color

Color Problem

Green None

Light yellow on Sun bleachi
outside of bale Hn bieaching

Over-mature when
Yellow throughout t
cu

Dark brown or Rain, heavy dew or

black fog

Mold growth, baled
too moist

Brown

Quality

Usually good

Decreases palatability and
carotene, but not serious

Decrease in palatability, horses
may not eat it

Decreased nutrient content, leaf
shattering, brittle

Musty, moldy, loss of nutrients,
clumps




Quality Effects

AAIl hay baled above 15% moisture will undergo some elevation in
temperature In first 3 weeks

ADry matter loss directly related to heat generation
AHeat generation related to moisture level
AMoisture = microbes



Dry matter loss in baled hay is a direct result of microbial
activity

% Dry matter loss

b

N
20

Moisture content at baling (%)

Al

C
P

eating of moist hay causes a
nemical reaction that fuses

ant sugar and amino acids into

an indigestible compound

AHeat damaged protein may be
nearly indigestible



AFirst cutting hay normally baled around 15% moisture
AMost baled hay will reach 12% moisture in about two months
A4 to 5% dry matter loss

AEnergy, protein, phosphorus, and calcium levels change little at this
moisture



ADry matter loss during storage is primarily rstnuctural carbohydrates.
AThese are the most digestible portions of the plant

Alncreases the concentration of structural carbohydrates = less digestible.
AProtein is lost at a much slowsate

APercentage of protein can actually increase (due to loss of NSC and water

AOne nutrient that does change is vitamin A. Greatest loss is at harvest, so
change after 6 months is relatively small

ALong term storage of hay could increase the dryness.
APlants become brittle increase dustiness



Table 2. Minimum nutrient concentration in total horse and pony diets (dry matter basis)*

Digestible
energy
Animal Kg) Ib)
Mature horses
Maintenance 200 090
Staflions,
breeding season 240 1.10
Pregnant mares
9 months 225 1.00
10 months 225 1.00
11 months 240 1.10
Laclating mares
Foaling to
3 months 296* 1.3
3 months
to weaning 2.79* 1.3}
Working horses
Light wiork® 2.70* 1.26*
Noderate work® 2.91% 1.32¢
Intense work®? 3.14% 1.43%
Growing horses
Weanling, 4¢-5
months 290 1.40
Weanling, 6-11
months
Moderate growih 280 1.40
Rapid growth 290 1.40
Short yearling,
12-17 months
Moderate growth 2.80 1.30
Hapid growth 280 1.30
Long yearling,
18-23 moenths
Not in training 250 1.15
In training 265 1.20
Two-year-old,
24-35 months
Not in training 245 1.15
In training 265 1.20

Diectary
proportions
(Mcal/ (Mcall Concen-
trate (%) (%)

30

20
20
30

50

35

65

70

70
70

60
60

45

50

35
50

100
70
50
80
70
50
65
65

50
35

88

40
40

55
50

65
50

Crude
Hay protein

(%)

8.0
9.6
10.0
10.0
10.6
13.2
11.0
9.8

10.4
11.4

145

145
145

126
126

1.3
12.0

10.4
1.3

Lysine

(%)
0.28
0.34
0.35
0.35
0.37
0.46
0.37
0.35

0.37
0.40

0.60

0.61
0.61

0.53

0.48
0.50

0.42
0.45

0.29
0.43
0.43
0.45
0.52
0.33
0.30

0.31
0.35

0.60

0.56
0.61

0.43
0.45

0.34
0.36

0.31
0.34

0.21
0.32
0.32
0.34
0.34
0.22
0.22

0.23
0.25

0.38

0.31
0.94

0.24
0.25

0.19
0.20

017
0.20

Mg
(%)

0.09
o.n
0.10
0.10
0.1
0.10
0.09
0.1

0.12
0.13

0.08

0.08
0.08

0.08
0.08

0.08
0.09

0.09
0.10

K

(%)

0.30
0.36
0.35
0.36
0.38
0.42
0.33
0.37

0.39
0.43

0.30

0.30
0.30

0.20
0.30

0.30
0.30

0.30
0.32

Vitamin A'

(IU/kg) (1U/Ib)

3660
4805
6195
6095
6095
4592
5043
4836

4404
3549

2639

3123
2722

3607
3206

37
3006

4409
3407

2806
2772
2772
2088
2288
2220

2002
1620

1202

1420
1238

1637
1453

1720
1369

2000
1553




CUMBERLAND VALLEY ANALYTICAL SERVICES
Laboratory services for agriculture ... from the field to the feed bunk.

Coples to:

Submitter: MIZE, TIMOTHY
Account: VIRGINIA COOPERATIVE EXT-WARRENTON

oG

SAMPLE INFORMATION

Lab ID: 189349 226 Version: 1.0

Crop Year: 2015 Series:

Feed Type: MMG FORAGE Cutting#: 2
Package: BASIC NIR

Moisture 10.6
Dry Matter 89.4
Crude Protein 17.9
Adjusted Protein 17,9
Soluble Protein 25.0 4.3
Ammonia 1.4 2.8 0.51
ADF Protein {ADICP) 9.2 1.65
NDF Protein (NDICP) 36.8 6.59
NDR Protein (NGRCP)

Rumen Degr. Protein 62.5 11.2
Rumen Dag. CP (Strep.G)

FIBER S NDF % DM
ADF 59.3 343
aNDoF 57.8
anNOFem 54.1
KDR (NDF w/o sulfite}

peNDF

Crude Fiber

Lignin 796  4.60
NDF Digestibility {12 hr)

NDF Digestibility {24 hr)

NDF Digestibitity (30 hr)

NDF Digestibility (48 hr)

NDF Digestibility (120 hr)

NDF Digestibility (240 hr)

uNDF (30 fir)

UNDF (120 hr}

UNDF (240 hr}

CARBOHYDRATES % Starch % NFC % DM
Silage Acids

Ethanol Soluble CHO (Sugar) 46.0 8.4
Water Soluble CHO {Sugar)

Starch 16.2 3.0
Soluble Fiber

Starch Dlg. {7 hr, 4 mm)

Fatty Acids, Totai 201
Fatty Aclds (%Fat) 50.8
Crude Fat 3.98

Values in boid were analyzed by wet chemistry methods.
Definltions and explanatien of repart terms D

Lab ID: 18349 226
Sampled:
Artived: 07/02/2015
Completed: 07/02/2015
Reported: 07/02/2015
Ash (%DM} 8.60
Calcium {%DM) 0.65
Phosphorus (%DM} 0.36
Magnesium {%DM) 0.31
Potassium (%DM) 2.20
Sulfur (%DM} 0.31
Sodlum (%DM}
Chioride {%DM)
Tron (PPM)
Manganese (PPM)
Zinc (FFM)
Copper (PPM)
Nitrate lon (%0OM)
Selenium (PPM)
Malybdenum (PPM)
ENERGY & INDEX CALC!
pH
TON {%DM) 639
Net Energy Lactation (mcal/Ib) 0.65
Net Energy Maintenance {mcal/lb) 0.64
Net Energy Gain (mcalflb) 0.37

NOF Dig. Rate (Kd, %HR, Van Amburgh, Lignin®2.4}
NOF Dig. Rate (Kd, %HR, uNDF)

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

Relative Feed Value (RFV} 100
Relative Feed Quality (RFQ)

Milk per Ton {lbs/ton)

Dig. Organic Matter index (Ibs/ton)

Non Fiber Carbohydrates (%DM) 1.7
Non Structural Carbohydrates (%DM) 11.4
DCAD {meq/L00gdm)

CNCPS / CPM Lignin Factor

Summative Index %

Additional sample information, source and lab
pictures

ofF 1,28

CUMBERLAND VALLEY ANALYTICAL SERVICES
l.aboratory services for agriculture ... from the field to the feed bunk.

Farm:
Desc:
Submitter: MIZE, TIMOTHY

Copies to:

©G ROUND BALES

Account: VIRGINIA COOPERATIVE EXT-WARRENTON

OG ROUND BALES

SAMPLE INFORMATION

Lab ID: 18349 224 Version: 1.0

Crop Year; 2015 Senies:

Feed Type: GRASS FORAGE Cutting#: 1

Package: BASIC NIR

Maisture 16.2
Dry Matter 83.8
PROTEINS i SP %o CP % DM
Crude Protein 118
Adjusted Protein 98.3 116
Soluble Protein 33.8 40
Ammaenia 18.4 6.5 0.77
ADF Protein (ADICP) 11.7 1.38
NDF Protetn (NDICP) 34.7 4.08
NDR Protein (NDRCP)

Rumen Degr. Protein 66.9 7.9
Rumen Deg, CP (Strep.G)

FIBER 9% NDF % DM
ADF 61.3 40.7
8NDF 66.4
aNDFom 63.5
NDR (NDF w/o sulfite)

2eNDF

Crude Fiber

Lignin 7.17 4.76
NDF Digestibikity {12 hr)

NOF Digestibility {24 hr)

NDF Digestibility {30 hr)

NDF Digestibility {48 hr)

NDF Digestibility {120 hr)

NOF Digestibifity {240 hr)

uNDF (30 bhr)

uNDF (120 hr)

uNDF (240 hr)

CARBOHYDRATES % Starch O NFC & DM
Silage Acids

Ethanol Soluble CHO {Sugar) 46.7 7.1
Water Soluble CHQ {Sugar)

Starch 15.9 2.9
Solzble Fiber

Starch Dig. {7 kr, 4 mm)

Fatty Acids, Total 1.08
Fatty Acids (%Fat} 40.3
Crude Fat 2.68

Values in bold were analyzed by wet chemistry methods.
Definitions and explanation of report terms o

Lab ID; 18349 224

Sampled:

Arrived: 07/02/2015

Cemplated: 07/02/2015

Reported: 07/02/2015
Ash (%DM) 8.04
Calgium {%DM) 0.39
Phosphorus (%0M) 0.31
Magnesium (%DM} 0.19
Potassium (%DM) 2.59
Sulfur (%DM) 0.19

Sodlum (%0M)
Chloride (%DM)
Iron (PPM)
Manganese (PFM)
Zing (PPM)

Copper (PPM)
Nitrate Ion (%DM}
Selenlum (PPM)
Molybdenum (PPM)

ENERGY B INDEX CALCULATIONS

pH

TON (%%DM) 59.0
Net Energy Lactation (mcal/ib) 0.59
Net Energy Maintenance {mcal/ib) 0.56
Net Energy Gain (mcal/Ib) 0.31

NODF Dig. Rate (Kd, %HR, Van Amburgh, Uignin*2,4)
NDF Dig. Rate (Kd, %HR, uNDF)

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

Relative Feed Value {RFV) B0
Relative Feed Quality (RFQ)

Milk per Ton (Ibs/ton)

Dig. Organic Matter index (Ibs/ton)

Non Fiber Carbohydrates (%DM) 11.1
Non Structural Carbohydrates (%DM} 9.5
DCAD {meqg/100gdm}

CNCPS f CPM Ugnin Factor

Summative Index %

Additfonal sample Information, source and lab
pictures
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CUMBERLAND VALLEY ANALYTICAL SERVICES
Laboratory services for agriculture ... from the field to the feed bunk.

CUMBERLAND VALLEY ANALYTICAL SERVICES
Laboratory services for agriculture ... from the field to the feed bunk.

Type: GRASS FORAGE Copies to: Lab ID: 23711 082 Type: GRASS FORAGE Copies to: Lab ID: 23315 073

Farm: <IN Sampled:  ©2/21/2018 Farm: Sampled:

Desc:  MIXED HAY Arived:  02/26/2018 Desc: D2 MIXED GRASS HAY Arrived: 12/18/2017
MIZE TIMOTHY o ‘;""‘P'e‘:}“ ::’ 2:; ::;: MIZE TIMOTHY Completed: 12/20/2017
oo RERARIVE R Regrassion: OH eported: 03/ VIRGINIA COOPERATIVE EXT- Regression: OH Reported:  12/20/2017

MIXED HAY

D2 MIXED GRASS HAY

i A P e O e e 25

Crop Year: 2017 Verslon: 1.0 Calcium {%0M) 0.69 Lab ID: 23315073 Sertes; Ash (%DM)

Cutting#: Phospharus (%DM} UL CropYear: 2017 Version: 1.0 Calclurn (%DM)

Feed Type: GRASS FORAGE Magnesium (%DM) 0.45 Cuttings: 1 Phosphorus (%0M)

Potassium (%DM 3.07 :

szlgjf(‘;ro‘m } Fesd Type:  GRASS FORAGE Magnesium (%DM)

Dry Matter 852  Sodium (%DM) 0.03 CHEMISTRY ANALYSIS RESULTS Potacsium (%DM}

PROTEINS % SP Y CR U DM Icmr?"('::é;’“m") 26 Molsture 17.3 g“:;“" ('5("0?3:')

o odium (%
Crude Protein 10.9 Dry Matter 82.7
102

Adjusted Protain 10.9 ::n:g;‘r;e:)e i) 2% PROTEINS %o S % CP % DM ‘I:h|0l'[|'d::bg;"ﬁDM]

luble P 24.2 2.7 ron
i?n:u?ﬂiar?éii;) Copoer (PPM) 9 gelrorein 73 Manganese (PPM)

ADF Protein (ADICP) Molybdanum (PPM) Adjusted Protein 82.8 60 . Coom

Selenium (PPM) Soluble Protein nc (PPM)
NDF Protein (NDICP) : Copper [PPM)
Nitrate fon (%DM) A \a (CPE Opp

NDR Protein {NDRCP} mmonia (CPE) Mlybdenum (PBM)

Rumen Degr. Protein 521 &8 ADF Protain (ADICP) Selenium (PPM)

B e e 6) Total VFA NDF Pratein (NDICP) Mot 1o (3D

FIBER % NDF O DM Ez::z :S:‘(:‘ﬁ:t)al vEa NDR Proteln (NDRCP) Eate IR0

o FERMENTATION

OE 59.3 ::.g e Tl Rumen Eegr. Prolein Total VFA

LLo7 "6 propionic Acid (%0M) Rumen Deg. CP (Strep.G) ota X

LU Butyric Acid (%DM) FIBER NI -actic Adld (%DM)

NDR (NDF w/o sulfite) Isobutyric Acid (%DM) ADF 65.6 s0.5 Lactic s % of Total VFA

peNDF 1, 2 Propanedicl (%OM) : S Acetic Acid (%DM)

S LGS aNDP 772 propionic Acid (%DM)

o aNDFom =

NOF Digestibility {12 hr} pH )

NDF Digestibility (24 hr) TON (%DM) 51.5 DE a3 N:SD(FN DF wjo sulfite) Isobutyric Acid (%DM)

NDF Digestibilicy (30 hr} Net Energy Lactation (Mcal/lb) 0.63 ""“y e 1, 2 Propanediol (%DM}

NDF Digestibility (48 hr) Schwab/Shaver NEL (Processed) 1% Crude Fiber

o Sirwat/Smaver NEL (unprocesse Lo

uNDF (30 r) el e bt NDF Digestibility (12 hr) oH 7

Net Energy Gain {Mcal - ibili TDN (%DM) 48.8

uNDF {240 hr) . NDF Digestibility {24 hr) E r

CARBOHYDRATES % Starch % NFC % DM :g; glg’ ﬁ::: E::‘ :}':g' x:: ::E:rg:' :ﬂ;:; e NDF Digestibility (30 hr) Net Energy Lactation (Mcal/lb) 0.49

Sllage Acids Relauvz‘Feed Valu;: (‘;?Fv') D % NDF Digestibtlity (48 hr) Schwab/Shaver NEL (Processed)

Ethanal Soluble CHO (Sugar) Relative Forage Quallty (RFQ) NDF Digestibility {240 hr) Schwab/Shaver NEL (Unprocessed)

Water soluble CHO (Sugar) Milk per Ton (lbs/ton) UNDF (30 hr) Net Energy Maintenance {Mcal/ib) 0.42

Starch Dig. Organic Matter Index (ibs/ton) UNDF (240 hr) Net Energy Gain (Mcalflb) 0.17

Soluble Fiber Non Fiber Carbohydrates (%DM) 218 NDF Dig. Rate (Kd, %HR, Van Amburgh, Lignin*2,4)

Starch Digestibitity (7 hr) Non Structural Carbohydrates (%DM) CARBOHYDRATES RN  NDF Dig, Rate (Kd, %HR, Van Amburgh, INDF)

Fatty Acids, Total (%DM} DCAD (meq/100gdm) Silage Acids Relative Feed Value (RFV) 60

Crude Fat Ethanal Soluble CHO (Sugar) Ralative Forage Quality (RFQ)

Acid Hydralysis Fat Water soluble CHO (Sugar) wilke e T ?,E T

Definitions and explanation of report = Additional sample information, source and E Starch per lon 5/L0

terms lab pictures Dig. Organic Matter Index (lbs/ton)

Soluble Fiber Non Fiber Carbohydrates (%DM)
Starch Digestibllity (7 hr) Non Steuctural Carbobydrates {%DM)
Fatty Aclds, Total (%CM) DCAD (mee/100gdm)

Crude Fat

Acid Hydrolysls Fat



