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Soé

   
What do you want 

from this cow from 

now on?
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We should feed and manage dry and 

transition cows to:

1. Minimize health disorders

2. Maximize production

3. Maximize reproduction
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Metabolizable Protein

The protein is being 

mobilized because 

itôs needed! 

Average calculated MP balances in postparturient cows (n = 

80) fed a ration containing 17.8% CP and 1.7 Mcal/kg of 

NEL. Individual values were calculated from daily individual 

measurements of CP intake and milk yield, and weekly 

measurements of milk composition.  

Negative protein balance is a less talked about 

phenomena in early postpartum cowsé

Bell et al., 2000

NPB
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Mobilization of skeletal muscle protein 

increases during early pospartum

Overton et al., 1998
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Transition period ñbest practicesò

ÅImprove cow comfort

ÅCalve cows at ~3.0 BCS

ÅDo not overfeed energy in the far-off dry period; close-up 

diet should be intermediate to far-off and fresh

ÅMeet metabolizable protein (AA) requirements

ÅPrevent hypocalcemia ï use anionic salts or other 

ÅBoost immune system, control inflammation and oxidative 
stress
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Dietary Recommendations for Dry Cows
ÅNEL:  Control energy intake at 19 to 20 Mcal daily [diet ~ 1.43 Mcal/kg (0.65 Mcal/lb) DM] 

for mature cows

ÅCrude protein: 12 ï 14% of DM

ÅMetabolizable  protein (MP): > 1,200 g/d

ÅStarch content:  12 to 15% of DM (NFC < 26%) 

ÅNDF from forage: 40 to 50% of total DM or 4.5 to 6 kg per head daily (~0.7 ï 0.8% of BW). Target 

the high end of the range if more higher-energy fiber sources (like grass hay or low-quality alfalfa) 

are used, and the low end of the range if straw is used (2-5 kg)

ÅTotal ration DM content:  <50% (add water if necessary)

ÅMinerals and vitamins: follow guidelines (For close-ups, target values are 0.40% magnesium 

(minimum), 0.35 ï 0.40% sulfur, potassium as low as possible (Mg:K = 1:4), a DCAD of near zero or 

negative, calcium without anionic supplementation: 0.9 to 1.2% (~125g) calcium with full anion 

supplementation: 1.5 to 2.0% (~200g), 0.35 ï 0.42% phosphorus, at least 1,500 IU of vitamin E, and  

25,000 ï 30,000  IU of Vitamin D (cholecalciferol)
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Relationship 

between 

milk yield 

and dietary 

CP (%) for 

lactating 

dairy cows

Ipharraguerre and Clark, 2005

Not Precise



Guo et al., 2004

MUN is Negatively 

Associated with the 

First AI Conception 

Rate in Lactating 

Dairy Cows

No effect on subsequent AI



MUN is Negatively 

Associated with the 

First AI Conception 

Rate in Lactating 
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No effect on subsequent AI

Low milk production = 56 lb/d (25.4 kg/d)

Moderate milk production = 83 lb/d (37.6 kg/d)

High milk production = 113 lb/d (51.2 kg/d)

A total of 10,271 cows from 713 herds were selected

Guo et al., 2004
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J. Bryant and B. R. Moss, Montana State University

CP

RDP

RUP

MP

MP(AA)

Protein (N) Utilization by the Ruminant

AA
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Estimating Diet Metabolizable Energy (ME) Values

Adapted from Bill Weiss
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Methionine Lysine

Adapted from Van Amburgh, 2019
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Protein - NASEM 2021 model

Close -up cow and heifer

Å~13% CP (7.8% MP) will meet requirement

ÅTranslates to 936 g/d (DMI 26.4 lb/d) to 1014 g/d 
(DMI 28.6 lb/d)

ÅMight not be optimum for heifers

 

üModel ignores MP for colostrum, mammary 
development, immune function, and restoration of 
body protein (no data to model)



NEL concentration of diets: close -up cows

Ingredient % of  DM

Corn silage 32.1

Wheat straw 36.3

Corn gluten feed 8.2

Soy hulls 6.6

Wheat midds 6.2

Soybean meal 5.8

Canola meal 2.6

Urea 0.25

Minerals and vitamins 1.95

814 kg, 270 DCC, 13.0 kg/d DMI

ÅWhat is the amino acid 
supply from this diet?



Amino acid supply ï close -up cows

Item

Predicted 

Supply Mcal or 

g/d
DE Non-Protein 28
Arg 57
His 27
Ile 66
Leu 96
Lys 86
Met 25
Phe 62
Thr 60
Trp 14
Val 70

Lys:Met = 3.44

Targets (Patrick French):

Lys = 90 g/d

Met = 31 g/d

Lys:Met = 2.9:1

Would likely benefit from 

rumen-protected Met and 

Lys supplementation
NASEM, 2021

Pushing it? (Cardoso):

Lys = 95 g/d

Met = 35 g/d

Lys:Met = 2.7:1
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Dietary Recommendations for Dry Cows
ÅNEL:  Control energy intake at 19 to 20 Mcal daily [diet ~ 1.43 Mcal/kg (0.65 Mcal/lb) DM] 

for mature cows

ÅCrude protein: 12 ï 14% of DM

ÅMetabolizable  protein (MP): > 1,200 g/d

ÅStarch content:  12 to 15% of DM (NFC < 26%) 

ÅNDF from forage: 40 to 50% of total DM or 4.5 to 6 kg per head daily (~0.7 ï 0.8% of BW). Target 

the high end of the range if more higher-energy fiber sources (like grass hay or low-quality alfalfa) 

are used, and the low end of the range if straw is used (2-5 kg)

ÅTotal ration DM content:  <50% (add water if necessary)

ÅMinerals and vitamins: follow guidelines (For close-ups, target values are 0.40% magnesium 

(minimum), 0.35 ï 0.40% sulfur, potassium as low as possible (Mg:K = 1:4), a DCAD of near zero or 

negative, calcium without anionic supplementation: 0.9 to 1.2% (~125g) calcium with full anion 

supplementation: 1.5 to 2.0% (~200g), 0.35 ï 0.42% phosphorus, at least 1,500 IU of vitamin E, and  

25,000 ï 30,000  IU of Vitamin D (cholecalciferol)
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Dietary Recommendations for Dry Cows
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Dietary Recommendations for Dry Cows
ÅNEL:  Control energy intake at 19 to 20 Mcal daily [diet ~ 1.43 Mcal/kg (0.65 Mcal/lb) DM] 

for mature cows

ÅCrude protein: 12 ï 14% of DM

ÅMetabolizable  protein (MP): > 1,200 g/d

ÅStarch content:  12 to 15% of DM (NFC < 26%) 

ÅNDF from forage: 40 to 50% of total DM or 4.5 to 6 kg per head daily (~0.7 ï 0.8% of BW). Target 

the high end of the range if more higher-energy fiber sources (like grass hay or low-quality alfalfa) 

are used, and the low end of the range if straw is used (2-5 kg)

ÅTotal ration DM content:  <50% (add water if necessary)

ÅMinerals and vitamins: follow guidelines (For close-ups, target values are 0.40% magnesium 

(minimum), 0.35 ï 0.40% sulfur, potassium as low as possible (Mg:K = 1:4), a DCAD of near zero or 

negative, calcium without anionic supplementation: 0.9 to 1.2% (~125g) calcium with full anion 

supplementation: 1.5 to 2.0% (~200g), 0.35 ï 0.42% phosphorus, at least 1,500 IU of vitamin E, and  

25,000 ï 30,000  IU of Vitamin D (cholecalciferol)

Met

Lys

CNCPS v6.55

1.17 g Met / Mcal  of ME (1.05 ï 1.10)

2.7:1 Lys:Met

2.9 ï 3.20 g Lys / Mcal  of ME

Lactation
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How about dry cows?
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Dietary Recommendations for Dry Cows
ÅNEL:  Control energy intake at 19 to 20 Mcal daily [diet ~ 1.43 Mcal/kg (0.65 Mcal/lb) DM] 

for mature cows

ÅCrude protein: 12 ï 14% of DM

ÅMetabolizable  protein (MP): > 1,200 g/d

ÅStarch content:  12 to 15% of DM (NFC < 26%) 

ÅNDF from forage: 40 to 50% of total DM or 4.5 to 6 kg per head daily (~0.7 ï 0.8% of BW). Target 

the high end of the range if more higher-energy fiber sources (like grass hay or low-quality alfalfa) 

are used, and the low end of the range if straw is used (2-5 kg)

ÅTotal ration DM content:  <50% (add water if necessary)

ÅMinerals and vitamins: follow guidelines (For close-ups, target values are 0.40% magnesium 

(minimum), 0.35 ï 0.40% sulfur, potassium as low as possible (Mg:K = 1:4), a DCAD of near zero or 

negative, calcium without anionic supplementation: 0.9 to 1.2% (~125g) calcium with full anion 

supplementation: 1.5 to 2.0% (~200g), 0.35 ï 0.42% phosphorus, at least 1,500 IU of vitamin E, and  

25,000 ï 30,000  IU of Vitamin D (cholecalciferol)

Met

Lys

CNCPS v6.55

~ 35g Met

2.7:1 Lys:Met  (95g Lys)

Dry



University of  Illinois at Urbana-Champaign

Evaluation of rumen -

protected amino acids (RPAA; 

methionine and Lysine) 

supplementation in a close -up 

diet with two energy levels on 

performance, health, and 

fertility of Holstein cows 

during the transition period 

and early lactation

OôMeara et al., unpublished
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From ï21 through 70 days in milk

OôMeara et al., unpublished

Prepartum Postpartum

Composition 

of MP1

HEAA 2

NEL 1.71 (2.70 ME) 

Mcal /kg of DM

CEAA 3

NEL 1.45 (2.33 ME) 

Mcal /kg of DM

CENAA 3

NEL 1.45 (2.33 ME) 

Mcal /kg of DM

Fresh 4

NEL 1.73 (2.71 ME)

Mcal /kg of DM

Metabolizable 

protein, g/d
1372 1200 1186 2262

Lys, % of MP 7.30 7.34 6.82 7.26

Met, % of MP 2.76 2.77 2.23 2.73

Lys:Met 2.64 2.65 3.06 2.66

Lys, g/d 99.53 88.15 81.02 164.32

Met, g/d 37.63 33.24 26.4 61.71

Lys, g/ Mcal 3.21 3.21 2.94 3.21

Met, g/Mcal 1.21 1.21 0.96 1.21

1Metabolizable protein and AA predicted by AMTS
2Formulated for a dry cow at 1562 lb BW and 28.07 lb/d
3Formulated for a dry cow at 1562 lb BW and 29.13 lb/d
4Formulated for a cow at 14 days in milk, 1649 lb BW, 

producing 88.2 lb/d of milk 

Rumen -protected Lys top -dressed 

0.150% of DMI prepartum; CE

0.214% of DMI prepartum; HE

0.375% of DMI postpartum

Rumen -protected Met top -dressed 

0.093% of DMI prepartum ; CE

0.115% of DMI prepartum ; HE

0.150% of DMI postpartum



 

 

 

 

 

 

Day -28 relative to expected calving Day 70 relative to calving 

Day -28 Day 70

Ultrasound measurement of backfat thickness 

and muscle depth in Holstein cows

OôMeara et al., unpublished
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Cows that consumed RPAA prepartum had 

reduced muscle  depth and back fat change

OôMeara et al., unpublished
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Cows in HEAA had a tendency for higher energy -corrected 

milk (ECM) than cows in CEAA during WK 1 ï 4

19,1 19,1

18,3

15

15,5

16

16,5

17

17,5

18

18,5

19

19,5

20 DMI, kg/d (wk 1 - 4)

CENAA CEAA HEAA

CENAA vs CEAA  P = 0.99

HEAA vs CEAA  P = 0.45
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Cows in HEAA had a tendency for higher energy -corrected 

milk (ECM) than cows in CEAA during WK 1 ï 4
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Cows that

consumed rumen -

protected AA had

higher DMI than

cows that did not

receive RPAA from

WK 5 ï10

OôMeara et al., unpublished
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CENAA vs CEAA  P = 0.02

HEAA vs CEAA  P = 0.53

No difference in ECM wk 5 ï 10 (P > 0.25) 
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Cows in CEAA had improved energy balance from WK 5 ï10 

OôMeara et al., unpublished

CENAA vs CEAA  P = 0.01

HEAA vs CEAA  P = 0.06
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Adipose 

Tissue

NEFA

TG

NEFA NEFA

TG

TGVLDL

Milk 

Fat

Mammary 

Gland

CO2

Propionate

Liver

InsulinNE, Epi

Mitochondria

Glucose

Healthy well -fed cow

Feed intake

Adapted from Drackley, 1999
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Adipose 

Tissue

NEFA

TG

NEFA NEFA

TG

TGVLDL

Ketone 

Bodies

Milk 

Fat

Mammary 

Gland

CO2

Propionate

Liver

InsulinNE, Epi

Mitochondria

Glucose

Amino acids, 

glycerol

Cow in negative 

energy balance

Feed intake

Adapted from Drackley, 1999
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MET P-valor

Parámetro  Con Sin SEM MET NPar Tiempo M× T

Composición  (%)

Grasa 3.72 3.74 0.11 0.92 - <0.01 0.58

Proteína 3.32a 3.14b 0.05 <0.01 - <0.01 0.67

SCC 1.86 1.81 0.07 0.55 - <0.01 0.85

Lactosa 4.70 4.69 0.03 0.79 <0.01 <0.01 0.90

Sólidos  Totales 12.65 12.39 0.12 0.13 - <0.01 0.24

Otros  sólidos 5.62 5.60 0.03 0.58 <0.01 <0.01 0.82

NUL 12.80 12.94 0.30 0.75 - 0.50 0.92

Producción  (kg/día) 

Prod. leche 44.32a 40.32b 1.29 0.03 - <0.01 0.60

Prod. grasa 1.67a 1.53b 0.05 0.04 - <0.01 0.47

Prod. proteína 1.51a 1.33b 0.05 <0.01 - <0.01 0.73

LCE 44.81a 40.25b 1.05 <0.01 - <0.01 0.16

Zhou et al., 2016
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MET P-value

Parameter With Without SEM MET Parity Time M× T

Milk composition (%)

Fat 3.72 3.74 0.11 0.92 - <0.01 0.58

Protein 3.32a 3.14b 0.05 <0.01 - <0.01 0.67

SCC 1.86 1.81 0.07 0.55 - <0.01 0.85

Lactose 4.70 4.69 0.03 0.79 <0.01 <0.01 0.90

Total solids 12.65 12.39 0.12 0.13 - <0.01 0.24

Other solids 5.62 5.60 0.03 0.58 <0.01 <0.01 0.82

MUN 12.80 12.94 0.30 0.75 - 0.50 0.92

Milk production (kg/day) 

Milk yield 44.32a 40.32b 1.29 0.03 - <0.01 0.60

Milk fat yield 1.67a 1.53b 0.05 0.04 - <0.01 0.47

Milk protein yield 1.51a 1.33b 0.05 <0.01 - <0.01 0.73

ECM 44.81a 40.25b 1.05 <0.01 - <0.01 0.16

Zhou et al., 2016
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Day relative to calving

Prepartum Postpartum

D
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I 
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With Met

Without Met

Improved postpartal  performance in dairy cows supplemented 

with rumen -protected methionine during the peripartal  period
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Day relative to calving

Rumen -protected methionine improves immunometabolic  

status in dairy cows during the peripartal  period

Zhou et al., 2016

With Met

Without Metj j



Rumen -protected Lysine



University of  Illinois at Urbana-Champaign



University of  Illinois at Urbana-Champaign

Feeding rumen -protected lysine 

prepratum  increases energy corrected 

milk and milk component yields in 

Holstein cows during early lactation

Fehlberg et al., 2020


