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Overview

1. Host factors
Å In utero factors

Å Colostrum: day 1 and beyond

Å Nutrition

Å Vaccination

2. Environment

3. Wrap up



Why calves? 

ÅRaising heifers is the 
second largest expense 
on a dairy farm

ÅLess illness/disease 
means better daily gains

ÅBetter daily gains mean:

ÅEarlier first breeding

ÅBetter lactation yields

ÅFewer deaths = fewer 
heifers needed as 
replacements

Donovan et al. 1986; Soberon and Van Amburgh, 2013; Gelsinger et al. 2016; Abuelo et al., 2021



Birth to the beginning of puberty: fastest growth and best feed 
efficiency

Open bars = body weight increase

Dark bars = cost per kg gain



Inability to mount 
effective immune 

responses





Host

How do we improve host (calf) immunity and resistance?



Prenatal Factors



üLasting immunological and physiological effects from in utero 
endotoxin exposure as demonstrated by Carroll et al. (2017):

üAdministered LPS or saline to pregnant cows (233 d gestation)

üLPS challenged their heifer calves after weaning

Carroll et al. 2017, Innate Immunity, 23:97-108

Prenatal Factors
What happens in the prenatal period has long lasting effects



Carroll et al. 2017, Innate Immunity, 23:97-108
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Prenatal Factors

Late gestation nutrition impacts calf:
ÅMortality
ÅMorbidity
ÅImmune response



Cooke et al. 2019, Vet Clin Food Anim 35:331т341



Cooke et al. 2019, Vet Clin Food Anim 35:331т341



ÅPossible causes for undersupply:
ÅOverstocking/overcrowding
ÅPredicted vs. actual dry matter intake (DMI)
ÅRation formulation т ME, MP, vitamins and minerals
ÅChop lengths, peNDF
ÅForage quality
ÅFeed availability
ÅInaccurate mature cow bodyweights
ÅHeifers vs. mature cows

Prenatal Factors



ŷ speed of gut closure

Ź IgG efficiency of absorption

Ź growth to puberty

Ź calf survival

Ź IgG production

Ź reproduction and                                
milk production

Prenatal Factors

Heat stress

Tao et al., 2012; Monteiro et al., 2016; Ahmed et al., 2021



Tao et al., 2012

Prenatal Factors



Tao et al., 2012

Prenatal Factors

Cooled

HS



Tao et al., 2012

Prenatal Factors

P < 0.01



Monteiro et al., 2016

Prenatal Factors

P = 0.03



Monteiro et al., 2016

Prenatal Factors
P = 0.05



Monteiro et al., 2016

Prenatal Factors



Monteiro et al., 2014

Prenatal Factors

Variable HT C P-value
AEA (%) 27.5 27.6 0.95

ADG (g/d) 470 400 0.12
Weaning weight (kg) 66 62 0.12

Weaning withers 
height (cm)

83.6 83.0 0.30

Calves born to thermoneutral dams were fed colostrum from heat 
(HT) stressed dams or cooled (C) dams



ÅRespiration rates > 60 breaths per minute = heat 
stress
ÅDry cow barn:

ÅFans
ÅType? Ą Axial better than high volume low speed
ÅSize? Ą Every ft diameter = 6 - 8 feet of air
ÅAir speeds? Ą Want 320 - 450 ft/min

ÅSprinklers
ÅLarge droplets that penetrate hair

ÅSpace per cow 
Å120 ft2 for close-ups

Prenatal Factors



?ŸŰќƣШŉŸƖŊĲƣШ
about maternity 
pen cleanliness!
Cows increase fecal 
coliform counts by 104 to 
107 cfu/g around 
parturition

Pelan-Mattocks et al., 2000

Donat et al., 2016

Maternity pen hygiene is 
associated with sŸőŰĲќƚ 
transmission



Umaña Sedó et al., 2024 JDS

Prenatal Factors

Mean = 7.6%
Median = 6.8%



Pearson et al., 2019

Prenatal Factors

2.1% in the beef industry



DairyComp (events\3), DHIA, or written records

Goal <5%

Prenatal Factors



How can we reduce perinatal mortality?

ÅLying surface types
ÅTiming of moving dry cows
Å Increased calving intervention
ÅCalving blinds?
ÅReduce dystocia 



How can we reduce perinatal mortality?

Umaña Sedó et al., 2024 JDS

Lying surface types



ÅMoving dry cows at stage 1 of parturition:
Å Longer duration of calving
Å Higher risk of dystocia
Å High levels of assistance
Å Higher risk of perinatal mortality

ÅGood opportunity to ensure all farms have 
calving protocols outlining stages of 
parturition 

Proudfoot et al., 2013

How can we reduce perinatal mortality?





ÅEarly intervention is best
ÅOdds of stillbirth increase if 

stage 2 is > 2 hours 
ÅAssisting cows without progress 

80 min after onset of stage 2 
reduces risk of stillbirth
ÅEvery additional hour in stage 2 

increases odds of stillbirth by 
30%

Gundelach et al., 2009; Scheunemann et al., 2011; 
Mee et al., 2014



      

        

Creutzinger et al., 2021 

Calving blinds



ÅCalving blinds reduced calving time for both stocking density groups

ÅCalving time was not affected by stocking density alone

      

        

Calving blinds

Creutzinger et al., 2021 



Reducing the amount of time animals 
are in stage 2 may benefit the cow 
and calf as prolonged labor is 
associated with dystocia 

      

      

  

Calving blinds

Creutzinger et al., 2021 



Dystocia

Lombard et al., 2007

ü 50% of perinatal 
mortality is from 
dystocia 

ü 2-15 X increased risk 
for perinatal mortality

ü First calf heifers are at 
highest risk
× Right size, right body 

composition



Growth targets are 

dependent on the herdôs 

mature cow bodyweight 

(MBW) 

Breed at 55-60% MBW

Calve at 83-85% MBW







COLOSTRUM 



Colostrum т ΡШÄќƚ

1) Quick 

2) sQueeky clean

3) Quantity 

4) Quality 

5) Quantify



Colostrum т Quick

Fisher et al. 2018

As quickly as 

possible, ideally 

within 1 hour of 

life



Colostrum - Quantity

8.5% to 10% of body 

weight at first feeding
Å3 L Jerseys

Å4 L Holsteins

> 6 L in first 24 hours

Renaud et al., 2020



Colostrum т sQueeky Clean

Godden et al., 2008

Cummins et al. 2017
Under 100,000 cfu/ml total bacteria count

39F
55F

72F



Colostrum - Quality

Bielmann et al., 2010; Shively et al., 2018

22% Brix or greater (ideally > 24%)

> 50 g/L of IgG 



Edwards et al., in prep

Colostrum - Quality

P < 0.001



Can we make poor Brix colostrum better?

3.8 L of:

1) 30 g/L IgG MC (C1)

2) 60 g/L IgG MC (C2)

3) 90 g/L IgG MC (C3)

4) C1 + 551g CR Ą 60 g/L IgG ñ30-60ò

5) C2 + 620g CR Ą 90 g/L IgG ñ60-90ò

48 hr

Lopez et al., 2023
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Colostrum т Quantify

Lombard et al., 2020

Category Serum IgG 

(g/L)

Total protein 

(g/dL)

Target 

(% calves)

Excellent > 24.9 > 6.1 > 40

Good 18.0 to 24.9 5.8 to 6.1 ~ 30

Fair 10.0 to 17.9 5.1 to 5.7 ~ 20

Poor < 10.0 < 5.1 < 10



R2 = 0.75
Mean = 36.5 g/L



R2 = 0.75
Mean = 36.5 g/L80%



Lopez et al., 2021

But what about colostrum powder?



But what about colostrum powder?

Lopez et al., 2021

Colostrum powder



Lopez et al., 2021

But what about colostrum powder?

Maternal colostrum



4.9 g/dL?

Lopez et al., 2021

Colostrum replacer

But what about colostrum powder?



COLOSTRUM 
DAY 1 AND BEYOND



Colostrum and Health

Failed transfer of passive immunity results in:

1.5X increased risk for diarrhea

1.75X increased risk for respiratory disease 

2X increased risk for mortality

Raboisson et al., 2016



Improved colostrum management = better ADG

Colostrum and Growth



Improved colostrum management = better long-term 
performance

Variable 2 L 4 L
Pre-pubertal daily gain (kg/d) 0.8 kg/d 1 kg/d

Age at conception (months) 14.0 13.5

Survival through 2nd Lactation 75% 87%

Milk yield through 2nd 
Lactation (kg)

16,045 17,071

Faber et al., 2005 

Colostrum and Growth



Transition milk is milkings 2-6 after calving

Blum and Hammon, 2000; Tsioulpas et al., 2007

Colostrum and Transition Milk

Variable 1 2 3 4 5/6 Mature
Fat (g/L) 64 56 46 50 50 39

Protein (g/L) 133 85 62 54 48 32
Lactose % 2.69 3.04 3.52 3.82 4.15 4.54
IgG (g/L) 81 58 17 12 ND <2

Insulin (ug/L) 65 35 16 8 7 1

Growth hormone (ug/L) 1.4 0.5 < 1 < 1 <1 <1
IGF-1 (ug/L) 150 ND ND ND ND ND



Improved growth 300 g/d in first 5 days of life

Colostrum and Transition Milk

Van Soest et al., 2022 

P = 0.06



Grow 10% faster for the entire preweaning period when fed for first 3 
days

Van Soest et al., 2020

Colostrum and Transition Milk

P = 0.01



ü Improved health

ü Fewer treated 

calves

Colostrum and Transition Milk

Uyama et al., 2022 



Greater villus height  = improved gut development

More intestinal T and B cells Ą improved immunity?

Pyo et al., 2012 

WM1:1C

Colostrum and Transition Milk


