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FEEDING AND MANAGEMENT OF DRY COWS DEFINES 
HERDS

OPTIMUM STRATEGY WILL DIFFER WITH AMBITIONS AND 
CONDITIONS
• The re  a re  seve ra l succe ssful re cipe s for dry cows 

fe e ding

• Ma ny more  re cipe s with va ria ble  succe ss
• Difficult tra nsition cows
• Hypoca lce mia , ke tosis, d ispla ce d a boma sum, 

e xce ssive  ne ga tive  e ne rgy ba la nce
• Cow morta lity
• Unde r utiliza tion of production pote ntia l
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Parturition

Slow starter, 
no problems

Safe strategy for low producing herds

Classic one-ration compromise

Ketosis & DA strategy

Overfeeding Far-OFF 

DRY COW FEEDING MAP –
ALL EVALUATIONS OF NUTRITION RELATED TRANSITION 

COW PROBLEMS STARTS HERE! 

Straw diluted ration – can work well
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Phase feeding is cutting the Gordian knot

Parturition

Combining benefits of low and 
high plane of nutrition in the dry 
period
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DATA FROM 2021 TRIAL SHOW RESPONSE TO HIGH 
DENSITY CLOSE-UP RATION COMPARED WITH LOW 

DENSITY CLOSE-UPRATION
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THE FUNDAMENTAL PHASE FEEDING RECIPE IS SIMPLE, 
HOWEVER, DETAILS AND PRACTICALITIES MATTERS

Far-OFF

Fill controlled low plane of nutrition

Ketogenic grass based ration

Simple mineral supplementation

Close-UP
High plane of nutrition – typical corn

silage based
High AAT (+1000 g/dag)

Need milk fever prevention e.g. by 
acidification, negative DCAD 

Supplement Mg, Na and vitamin E

WK -9 -8 -7 -6 -5 -4 -3 -2 -1 K

Day -63 -56 -49 -42 -35 -28 -21 -14 -7 0

Far-OFF

Close-
UP
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SIMPLICITY IS AN OFTEN USED ARGUMENT AGAINST 
IMPLEMENTATION OF PHASE FEEDING

Far-OFF
ration

=

effective
Dryoff feed

Howeve r;
ma ny he rds 

will not e nd up 
with more  

ra tions whe n 
imple me nting 
pha se  fe e ding 

of dry cows
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REQUIREMENTS FOR SUCCESSFUL IMPLEMENTATION OF D  
COW PHASE FEEDING

A. Unde rsta nd the  e sse ntia l principle s be hind the  fe e ding stra te gy you chose .
B. Discus the  fe e ding stra te gy with your ve t a nd fe e d a dvisor a nd ma ke  a n 

a gre e me nt on how to follow up on cows a nd ma ke  sure  to a gre e  on who will be  
re sponsible  for routine  a djustme nt of ra tions.

C. Educa te  eve ryone  tha t come s ne a r the  cows a nd fe e d – robust proce dure s a re  
of critica l importa nce .

D. Eva lua te , a nd if ne ce ssa ry, a djust housing of dry cows a nd he ife rs for pha se  
fe e ding.

E. Eva lua te  your fe e d mixe r a nd mixing proce dure s.
F. Formula te  ra tions a nd buy the  right mine ra ls a nd eve ntua l a dditive s.
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WITH A SUCCESSFUL PHASE FEEDING PROGRAM COWS HAVE HIGHER 
METABOLIC ACTIVITY AT CALVING

Da y re la tive  to sta rt Close -UP pe riod
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MILK FEVER BECOMES A MAJOR PROBLEM FOR COWS ON HIGH INTAKE BEFORE 
CALVING IF MF IS NOT EFFECTIVELY PREVENTED

High me ta bolic 
a ctivity be fore  
ca lving a nd 
ine fficie nt milk 
feve r preve ntion 
will ca use  ma ny 
seve re  ca se s of 
milk feve r a nd 
fa r too ma ny 
cows to be  
ha ule d out of 
the  ba rn
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HIGH DCAD (CAB) INCREASES RISK FOR MILK FEVER

Le a n e t a l., 2006
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ACTIVATION OF BONE CALCIUM IS THE PRIMARY STRATEGY 
FOR DECREASING MILK FEVER RISK AT CALVING
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CALCIUM IN BONE IS MAINLY STORED AS CARBONATED 
APATITE

(Ca,Mg,Na )10(PO4,HPO4,CO3(OH)2)

Bone  re sorption is induce d by conditions ma king the  cow de ficie nt in 
e ithe r ca lcium or phospha te  or by inducing a  me ta bolic a cidosis tha t is 
pa rtly buffe re d by buffe r ba se  store d in bone .



NIELS BASTIAN KRISTENSEN
LEKTOR

INSTITUT FOR HUSDYR- OG VETERINÆRVIDENSKAB

AARHUS
UNIVERSITET

CALCIUM IN BONE IS MAINLY STORED AS CARBONATED 
APATITE
(Ca,Mg,Na )10(PO4,HPO4,CO3(OH)2)

• Fe e ding ra tions de ficie nt in ca lcium is ve ry difficult, so it is not a  sa fe  stra te gy.

• Fe e ding ra tions high in prote in a nd de ficie nt in phosphorus is d ifficult. 

• The  P stra te gy is prima ry a n option with low pla ne  of nutrition (e .g . gra ss /  ha y) 
or with supple me nta tion of phospha te  binde rs. 

• Phospha te  binde rs a re  e xpe nsive  a nd te nd to work le ss e fficie nt with ca nola  
supple me nte d Close -UP ra tions a nd the re fore  this a pproa ch is not the  first 
choice .
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ACIDIFICATION OF CLOSE-UP DRY COWS BY FEEDING A NEGATIVE DCAD / CAB 
RATION IS A STANDARD SOLUTION TO THE MILK FEVER PROBLEM

The  me ta bolic a cidosis obse rve d a s low urina ry pH (be low 6,5) is 
followe d by incre a se d re na l e xcre tion of ca lcium from bone

Da y re la tive  to ca lving               Da y re la tive  to ca lving               
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ACIDIFICATION PROTOCOLS

• If possible , use  low DCAD (CAB) fe e dstuffs for Close -UP die ts
• Corn sila ge
• Ca nola  ca ke  or me a l

• Don’t use  soybe a n me a l or ca ke  (high DCAD)

• If you use  gra ss, find a  low DCAD /  CAB source  or produce  wa she d gra ss fibe rs

• If you use  whole  gra in sila ge  a na lyze  DCAD /  CAB
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A WHOLE CHAPTER ON PRODUCING WASHED GRASS FIBERS TO BE USED IN 
ORGANIC CLOSE-UP DIETS 

- FOR ANOTHER DAY
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MAGNESIUM CHLORIDE

For orga nic he rds MgCl2  is the  only option
(a  proble m for orga nic fa rme rs be ca use  they 
ofte n struggle  to find low DACD /  CAB fe e dstuffs) 

MgCl2 is use d a s pa rt of the  a cidifica tion pa cka ge  
in conve ntiona l he rds.
Product most common a s he xhydra te  in fla ke s.
Typica l dose  is 100 to 250 gra ms pr cow pr da y.
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CALCIUM CHLORIDE

Ca Cl2 ca nnot be  use d in orga nic he rds.

Ca Cl2 is a  powe rful a cidifie r compa ra ble  with HCl.
Use  in combina tion with MgCl2 don’t use  Ca Cl2 a s 
only product.
Be  a wa re  of two formula tions. The  product is 
a va ila ble  a s the  a nhydrous product a nd a s dihydra te .
The  e ffe ct is the  sa me , howeve r, the  conce ntra tion is 
d iffe re nt.
Typica l dose  50 to 100 gra ms pr cow pr da y
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AMMONIUM CHLORIDE

FOTO sæ k me d MgCl2NH4Cl ca nnot be  use d in orga nic he rds.

NH4Cl is a  powe rful a cidifie r compa ra ble  with 
HCl.
NH4Cl is not to be  a dde d in pure  form, is 
purcha se d a s pa rt of a  mine ra l pre mix.

Typica l dose  30 to 40 gra ms pr cow pr da y



NIELS BASTIAN KRISTENSEN
LEKTOR

INSTITUT FOR HUSDYR- OG VETERINÆRVIDENSKAB

AARHUS
UNIVERSITET

CHLORIDES AND SULFATES ARE NOT EQUALLY SOLUBLE

In the  pa st MgSO4 (ma gne sium sulfa te ) wa s re comme nd by some  
nutritionist. Don’t use  it!

The  product is le ss soluble  compa re d with the  chloride  a nd cows fe d 
ca nola  a re  in no ne e d for sulfur.  
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TO PREVENT MILK FEVER, FORMULATE CLOSE-UPRATIONS 
WITH DCAD (CAB) BETWEEN -75 AND -100 MEQ./KG DM

Use  low DCAD fe e dstuffs in 
combina tion with e ithe r:

• MgCl2
• MgCl2 a nd Ca Cl2
• MgCl2 a nd NH4Cl
• MgCl2, Ca Cl2 a nd NH4Cl



NIELS BASTIAN KRISTENSEN
LEKTOR

INSTITUT FOR HUSDYR- OG VETERINÆRVIDENSKAB

AARHUS
UNIVERSITET

SAMPLE MID STREAM URINE BY STIMULATING THE COW TO URINATE –NO NEED 
FOR CATHERS
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UNTIL YOU ARE SURE THE WHOLE SYSTEM IS WORKING TEST URINARY PHTO 
VERIFY ACIDIFICATION

Urina ry pH is a  
simple  a nd 
robust me thod to 
ve rify 
a cidifica tion of 
Close -UP dry 
cows

Verify that 
urinary pH is well 
below 6,5 – 
strongly advice 
to have all cows 
at 6 or lower
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REQUIREMENTS FOR SUCCESSFUL IMPLEMENTATION OF D  
COW PHASE FEEDING

A. Unde rsta nd the  e sse ntia l principle s be hind the  fe e ding stra te gy you chose .
B. Discus the  fe e ding stra te gy with your ve t a nd fe e d a dvisor a nd ma ke  a n 

a gre e me nt on how to follow up on cows a nd ma ke  sure  to a gre e  on who will be  
re sponsible  for routine  a djustme nt of ra tions.
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MAKE SURE TO THAT YOUR HERD VETERINARIAN, NUTRITIONIST, A  
FEED COMPANY ARE ALIGNED

• Are  a ll on the  sa me  pa ge  re ga rding the  fe e ding stra te gy a nd the  re quire me nts 
for running it?

• Who will follow up on urina ry pH a nd a t which inte rva l?
• Who will follow up on fe e d inta ke  a nd cow pe rforma nce ?
• Who ta ke  re sponsibility for optimizing the  ra tion?
• How will ma inta in the  ra tion whe n cha nging sila ge s a nd commoditie s in the  

future ?
• Orga nize d or ra ndom communica tion be twe e n he rd ma na ge me nt, ve te rina ry 

support, nutritionist, a nd fe e d supplie r?
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REQUIREMENTS FOR SUCCESSFUL IMPLEMENTATION OF D  
COW PHASE FEEDING

A. Unde rsta nd the  e sse ntia l principle s be hind the  fe e ding stra te gy you chose .
B. Discus the  fe e ding stra te gy with your ve t a nd fe e d a dvisor a nd ma ke  a n 

a gre e me nt on how to follow up on cows a nd ma ke  sure  to a gre e  on who will be  
re sponsible  for routine  a djustme nt of ra tions.

C. Educa te  eve ryone  tha t come s ne a r the  cows a nd fe e d – robust proce dure s a re  
of critica l importa nce .
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REALLY IMPORTANT THAT EVERYONE HANDLING FEED AND COWS UNDERSTA
THE REQUIREMENTS FOR STRICT SEPARATION OF COWS IN DIFFERENT GROUPS

We  ca n’t trust cows unde rsta nd the  importa nce  
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REQUIREMENTS FOR SUCCESSFUL IMPLEMENTATION OF D  
COW PHASE FEEDING

A. Unde rsta nd the  e sse ntia l principle s be hind the  fe e ding stra te gy you chose .
B. Discus the  fe e ding stra te gy with your ve t a nd fe e d a dvisor a nd ma ke  a n 

a gre e me nt on how to follow up on cows a nd ma ke  sure  to a gre e  on who will be  
re sponsible  for routine  a djustme nt of ra tions.

C. Educa te  eve ryone  tha t come s ne a r the  cows a nd fe e d – robust proce dure s a re  
of critica l importa nce .

D. Eva lua te  a nd if ne ce ssa ry, a djust housing of dry cows a nd he ife rs for pha se  
fe e ding.
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WITH PHASE FEEDING –FEEDING GROUPS MUST 
BE COMPLETELY SEPARATED

Far-OFF Close-UP

Move  cows to Close -UP a t le a st once  a  we e k (da y 17 – 24 
be fore  ca lving), or two time s pr we e k, or eve ry da y.
Chose  a  fre que ncy tha t ca n be  ma inta ine d for a  longe r 
pe riod.
If spa ce  in Close -UP is limite d re duce  time  in Close -UP 
pe n, a void ove rstocking.
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OFTEN BEEN TOLD THAT PHASE FEEDING CAN’T BE DONE 
BECAUSE OF LIMITED NUMBER OF PENS

Ve ry ofte n pha se  fe e ding is possible  if you a re  willing to split a  pe n in two a nd e sta blish a  wa te r supply.
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HEIFERS ARE A CONCERN IN THE PHASE 
FEEDING SYSTEM

Far-OFF Close-UP

Neve r put your 
he ife rs he re  !

It is not ide a l to 
put he ife rs he re  – 
though possible
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PREFEREDSYSTEM –THREE RATIONS

Far-OFF Close-UP

Pregnant heifer ration Grass diluted Close-UP

Grass 
diluted 

Close-UP

Cows

Heifers

Mix ove rsize  loa d of Close -UP a nd dilute  with 20 to 
25% dry ma tte r of a  gra ss sila ge . This re sult in a  DCAD 
ne utra l ra tion.
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CLOSE-UPCOWS STEALING FEED, JEOPARDIZE ACIDIFICATION
TRY TO FORESEE WHERE YOUR SYSTEM COULD BE VULNERABLE TO ACCIDES 
OR UNINTENDED EATING / STEALING

Often very simple problems have great negative impact 
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FRESH WATER IS 
EXTREMELY 
IMPORTANT TO 
ACIDIFIED COWS 
If the  cows ca nnot ke e p 
up diure sis (urine  volume ) 
they will stop to e a t, a nd 
the  positive  e ffe cts of 
pha se  fe e ding a nd 
a cidifica tion will be  lost

Clean water for Close-UP cows at least 
one-time pr day – every day!
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REQUIREMENTS FOR SUCCESSFUL IMPLEMENTATION OF D  
COW PHASE FEEDING

A. Unde rsta nd the  e sse ntia l principle s be hind the  fe e ding stra te gy you chose .
B. Discus the  fe e ding stra te gy with your ve t a nd fe e d a dvisor a nd ma ke  a n 

a gre e me nt on how to follow up on cows a nd ma ke  sure  to a gre e  on who will be  
re sponsible  for routine  a djustme nt of ra tions.

C. Educa te  eve ryone  tha t come s ne a r the  cows a nd fe e d – robust proce dure s a re  
of critica l importa nce .

D. Eva lua te  a nd if ne ce ssa ry, a djust housing of dry cows a nd he ife rs for pha se  
fe e ding.

E. Eva lua te  your fe e d mixe r a nd mixing proce dure s.
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MIXING SMALL BATCHES OF DRY COW TMRIS MORE ABOUT ABILITY TO LIMIT 
CARRY OVER IN THE MIXER THAN THE SIZE OF THE MIXER

Mixing a  Close -UP TMR of 1.200 kg he re  is not optima l, howeve r, its not impossible
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MIXING 1.200 KG CLOSE-UPTMR WITH THIS CARRY OVER 
FROM A PREVIOUS MIX IS A MAJOR PROBLEM
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MAKE A REALISTIC ASSESSMENT OF YOUR FEED MIXING 
SETUP BEFORE YOU DECIDE IF YOU NEED A SMALL MIXER 
FOR DRY COWS

The  sma ll mixe r might 
be  a  good busine ss 
ca se  if it solve s a  
proble m.

It will re quire  a  close r 
look a t loca l conditions 
to know.
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REQUIREMENTS FOR SUCCESSFUL IMPLEMENTATION OF D  
COW PHASE FEEDING

A. Unde rsta nd the  e sse ntia l principle s be hind the  fe e ding stra te gy you chose .
B. Discus the  fe e ding stra te gy with your ve t a nd fe e d a dvisor a nd ma ke  a n 

a gre e me nt on how to follow up on cows a nd ma ke  sure  to a gre e  on who will be  
re sponsible  for routine  a djustme nt of ra tions.

C. Educa te  eve ryone  tha t come s ne a r the  cows a nd fe e d – robust proce dure s a re  
of critica l importa nce .

D. Eva lua te  a nd if ne ce ssa ry, a djust housing of dry cows a nd he ife rs for pha se  
fe e ding.

E. Eva lua te  your fe e d mixe r a nd mixing proce dure s.
F. Formula te  ra tions a nd buy the  right mine ra ls a nd eve ntua l a dditive s.
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EXAMPLES FAR-OFF

Ingredient Far-OFF

Ra tion size , kg DM 12,5
Suga r be e t pulp  – me a l, % of DM 0 – 12
Gra ss clove r sila ge , % of DM 55,2 – 71,1
Ba rley stra w, % of DM 28,0 – 32,0
Kvæ g ba sis /  Type -3 mine ra l, % of DM 0,8
Hygie ne 4Fe e d, % of DM 0 – 0,1

Key va ria ble s:
• Formula te  for 12,5 kg DMI (la rge  

bre e ds) monitor inta ke , Fa r-OFF DMI 
should not be  gre a te r.

• Formula te  for orga nic ma tte r 
d ige stibility of 65 %.

• Formula te  for 115 – 130 g  crude  
prote in /  kg DM – use  eve ntua lly suga r 
be e t pulp  a nd e xtra  stra w to ke e p CP.

• Neve r a dd sta rch conta ining fe e dstuffs.
• Mix for a  homoge nous TMR.
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EXAMPLES CLOSE-UP

Ingredient Close-UP

Ra tion size , kg DM 13,5
Ca nola  ca ke , % of DM 23,1
Corn sila ge , % of DM 75,1 – 75,2
Vilomin 41856 or e quiva le nt, % of DM 0,4
MgCl2, he xhydra te , % of DM 0,7

Ca Cl2, a nhydra te , % of DM 0,6

Hygie ne 4Fe e d, % of DM 0 – 0,1

Key va ria ble s:
• Formula te  for 13,5 kg DMI (la rge  

bre e ds) monitor inta ke , DMI should not 
be  le ss.

• Formula te  for a t le a st 130 g  crude  
prote in /  kg DM.

• Sta rch leve l typica lly 200 to 240 g/ kg 
DM.

• Formula te  for DCAD (CAB) be twe e n 
• -75 to -100. Te st urina ry pH.
• Mix for a  homoge nous TMR.
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DO NOT BUY AN OLD CONVENTIONAL DRY COW MINERAL 
PREMIX IF YOU USE MAGNESIUM CHLORIDE
Use  a  mine ra l pre mix formula te d for use  with MgCl2
Acidifica tion a da pte d mine ra l pre mixe s do not include  Mg, those  liste d be low a ll 
conta in NH4Cl.

List from Kvæ gInfo #2578:
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SUMMARY

• Low density ketogenic feeding in the Far-OFF dry period reduce post partum 
metabolic imbalance.

• Major impact of nutrient density of Close-UP rations on intake in a two or 
three phase system with low density Far-OFF.

• Milk yield of fresh cows affected by Close-UP intake.

• High intake before calving increases risk for milk fever and the risk need to 
be balanced by activation of bone resorption before calving.

• Rations for phase feeding of dry cows (and heifers) are simple to formulate 
and mix, however, attention to details are mandatory and test of urine pH is 
strongly recommended during implementation.
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SUMMARY
• In herds with transition cow problems there is no excuse for not trying to 

optimize feeding and housing of dry cows.

• There are several functional strategies for feeding dry cows, find the right 
strategy for your herd.

• Need help – seek advice.
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If not a ll your que stions we re  a nswe re d write  to

KvægInfo på Facebook:

https:/ / www.fa ce book.com/ groups/ 1464001797517663/

Thank you for your attention

https://www.facebook.com/groups/1464001797517663/
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