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Why calves?

ARaising heifers is the
second largest expense
on a dairy farm

ALess illness/disease
means better daily gains
ABetter daily gains mean:
AEarlier first breeding
ABetter lactation yields
AFewer deaths = fewer

heifers needed as
replacements
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Birth to the beginning of puberty: fastest growth and best feed
efficiency
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Figure 2. Percentage BW increase (open bar) relative to the
previous 2-mo period and feed costs per kilogram of BW gain per
2-mo phase (closed bar) for Holsteing from birth through 24 mo of
age.

Open bars = body weight increase
Dark bars = cost per kg gain










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



Prenatal Factors




Prenatal Factors

What happens in the prenatal period has long lasting effects

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

U Administered LPS or saline to pregnant cows (233 d gestation)

U LPS challenged their heifer calves after weaning

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

Late gestation nutrition impacts calf:
AMortality

AMorbidity

Almmune response



Table 1

Summary of research investigating the consequences of prenatal malnutrition on offspring
health parameters (mentioned in this article)

Mutritional

Reference Species Insult Period of Insult Health Consequences
Corah Beef cows |65% energy Last 100 d of Increased neonatal
et al,”” 1975 ‘ requirements gestation mortality \

Cooke et al. 2019 Vet Clin Food Anin35:3311341



Table 1
Summary of research investigating the consequences of prenatal malnutrition on offspring
health parameters (mentioned in this article)
Nutritional
Reference Species Insult Period of Insult | Health Consequences
Corah Beef cows 65% energy Last 100 d of Increased neonatal
et al,”” 1975 requirements gestation mortality
Corah Beef cows 65% energy Last 100 d of Increased neonatal
et al,”” 1975 requirements gestation mortality and
incidence of scours
Stalker Beef cows Body reserve loss Last trimester of| Increased calf death
et al,”” 2006 gestation from birth to
weaning
Berry Dairy cows Negative energy Most of Reduced survival to
et al,"” 2008 balance lactation second parity and
increased milk somatic
cell count
Larson Beef cows Body reserve Last trimester Increased incidence
et al,”* 2009 loss of gestation of BRD and
gastrointestinal
diseases in the feedlot
Hammer Ewes 60% enerqgy Mid and late Increased efficiency
et al,”* 2011 requirements gestation in extracting colostrum
nutrients
Gonzalez-Recio Dairy cows Negative energy Most of Lived 16 d shorter
et al,"' 2012 balance lactation and reduced
metabolic efficiency
Moriel Beef cows 70% of energy  Last 40 d of Impaired humoral and
et al,”' 2016 requirements gestation physiologic responses to
vaccination against BRD
pathogens

Cooke et al. 2019 Vet Clin Food AninB35:3311341



Prenatal Factors

APossible causes for undersupply:
AOverstocking/overcrowding
APredicted vs. actual dry matter intake (DMI)
ARation formulation T ME, MP, vitamins and minerals
AChop lengths
AForage quality
AFeed availability
Alnaccurate mature cow bodyweights
AHeifers vs. mature cows



Prenatal Factors

Heat stress
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Prenatal Factors
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Prenatal Factors

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

AEA (%) 27.5 27.6 0.95
ADG (g/d) 470 400 0.12
Weaning weight (kg) 66 62 0.12
Weaning withers 83.6 83.0 0.30
height (cm)

Monteiro et al., 2014



Birth bodyweight (kg)
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Prenatal Factors
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Prenatal Factors
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Prenatal Factors

Milk Production (kqg)
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Prenatal Factors

ARespiration rates > 60 breaths per minute = heat
stress

ADry cow barn:

A Fans
A Type?A Axial better than high volume low speed
A Size?A Every ft diameter = 6 8 feet of air
A Air speeds?A Want 320- 450 ft/min

A Sprinklers
A Large droplets that penetrate hair

A Space per cow
A 120 ft2 for close-ups



YUKk qWn VYl NI
about maternity "
pen cleanliness!

Cows increase fecal
coliform counts by 10*to
107 cfu/g around
parturition

Maternity pen hyglene IS
associated withs Y 6 UIJK +
transmission

Pelan-Mattocks et al., 2000
Donatet al., 2016



Prenatal Factors

Mean = 7.6%
Median = 6.8%
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Prenatal Factors

2.1% In the beef industry

Pearson et al., 2019



Prenatal Factors

Calf report for the last year

Month Fresh Mone |Twins %T |Male Female %F  |Alive Dead boD |M:Dead %M |F:Dead %F |Sold DCC
Marl? 0 ] ] 3 2 40 4 1] 20 1 33 0 ] 2 ]
Aprl7 19 0 1 ] 13 735 19 1 5 1 8 0 ] 13 1
Mayl?7 12 0 ] ] ] 6 50 11 1 8 1 17 0 ] ] ]
Junl? 8 0 2 25 ] 2 25 g 21 25 1 17 1 50 ] 1

Juli7 16 0 ] ] 10 62 15 1 & 1 17 0 ] ]
Augly 27 0 1 4 12 15 a6 25 2 7 1 8 1 7 9 ]
Sepl7 18 0 2 11 12 7 37 18 1] s 00 1 14 0 0 Goal <5(%
Octl? 14 0 ] ] 4 8 67 12 0 0 0 0 0 ] ] ]
MNowl? 15 0 1 7 3] Q 60 12 3 20 1 17 2 22 ] ]
Decl? 17 0 1 3] ] Q a3 14 3 18 2 25 1 11 ] 1
Janl8 17 0 1 5] 12 3 29 15 21 12 2 17 0 ] ] ]
Febls 12 0 1 8 4 9 g9 13 0 0 0 0 0 ] ] 1
Marlg 18 0 ] ] 10 g 44 16 21 11 1 10 1 12 ] 3
TOTAL 198 0 10 3 102 97 49 180 19 10 12 12 7 7 39 7

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



How can we reduce perinatal mortality?

A Lying surface types

A Timing of moving dry cows

A Increased calving intervention
A Calving blinds?

A Reduce dystocia



How can we reduce perinatal mortality?

Lying surface types
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How can we reduce perinatal mortality?

AVloving dry cows at stage 1 of parturition:

A Longer duration of calving

A Higher risk of dystocia

A High levels of assistance

A Higher risk of perinatal mortality

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

Proudfoot et al., 2013
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Calving Process and Assistance

Calving marks the start of a new lactation for the
dairy cow, and the life of her calf. The successful
beginning of both these events starts with managing
calving successfully. It is important to have a good
understanding of the process of calving.

Parturition is initiated by hormonal and physical
changes at the end of gestation, approximately 280 days
in dairy cattle. A dairy cow will gradually progress
through three stages to deliver her calf.

Stage 1 (4-24 hours duration) — dilation of the cervix

The calf moves into position as the cervix and birth canal begin to dilate. Signs
that may or may not be noticeable include restless behavior, frequent transition from
laying to standing, raised tail head, vocalization, increased urination and defecation, full
udder, and mucus discharge.

Stage 2 (30 min - 1 hour duration)

The cow or heifer has a fully dilated
cervix, and the calf moves through the birth
canal. The appearance of the water bag
(amniotic sac) and abdominal contractions are evident as the calf’s legs become visible.

Stage 3 (up to 12 hours)

Expulsion of the fetal membranes (placenta)
occurs 8-12 hours post calving. If it takes longer
than 24 hours, it is considered retained membranes
or placenta. Dystocia, twinning, induction,
hypocalcemia (milk fever) and abnormally long or

placenta.

Newsletter TAVI0518 - Page 1
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Calving Process and Assistance

AEarly intervention is best

AOdds of stillbirth increase if
stage 2 is > 2 hours

A Assisting cows without progress
80 min after onset of stage 2
reduces risk of stillbirth

A Every additional hour in stage 2
Increases odds of stillbirth by
30%

Dr.]. Chesney Calving marks the start of a new lactation for the

dairy cow, and the life of her calf. The successful
beginning of both these events starts with managing
calving successfully. It is important to have a good
understanding of the process of calving.

Dr. K. Edwards

¥ Hause Parturition is initiated by hormonal and physical

changes at the end of gestation, approximately 280 days
in dairy cattle. A dairy cow will gradually progress
through three stages to deliver her calf.

Dr. C. Hutchinson
Stage 1 (4-24 hours duration) —dilation of the cervix
Dr. K. Ritz
The calf moves into position as the cervix and birth canal begin to dilate. Signs
that may or may not be noticeable include restless behavior, frequent transition from

Dr. A. Scorgie laying to standing, raised tail head, vocalization, increased urination and defecation, full

l

Dr. W. Shewfelt

udder, and mucus discharge.

Stage 2 (30 min - 1 hour duration)

The cow or heifer has a fully dilated
cervix, and the calf moves through the birth
canal. The appearance of the water bag

(amniotic sac) and abdominal contractions are evident as the calf’s legs become visible.

Stage 3 (up to 12 hours)

Expulsion of the fetal membranes (placenta)
occurs 8-12 hours post calving. If it takes longer
than 24 hours, it is considered retained membranes
or placenta. Dystocia, twinning, induction,
hypocalcemia (milk fever) and abnormally long or
short pregnancies increase the incidence of retained
placenta.

: L) Gundelach et al., 2009; Scheunemann et al., 2011;
Newsletter TAVIO518 - Page 1 Mee et al’ 2014




Calving blinds
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Calving blinds

ACalving blinds reduced calving tinfer both stocking density groups
ACalving time was not affected by stocking density alone

—High stocking density, no blind —Low stocking density, no blind

--- High stocking density, with blind --- Low stocking density, with blind
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Calving blinds

Cumulative proportion of cows in

—High stocking density, no blind —Low stocking density, no blind

--- High stocking density, with blind --- Low stocking density, with blind
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Reducing the amount of time anim:
are in stag@ may benefit the cow
and calf as prolonged labor is
associated with dystocia

Creutzingeret al., 2021



Dystocia

50% of perinatal
mortality Is from
dystocia

2-15 X increased risk
for perinatal mortality

First calf heifers are at
highest risk

X Right size, right body
composition

Lombard et al., 2007
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Growth targets are
dependentontheh er d O
mature cow bodyweight
(MBW)
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Breed at 55-60% MBW
Calve at 83-85% MBW



Mature Body Weight

Evolution over time (QC)
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Mature Body Weight

Herd variation (QC)
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Colostrumt P LA K

1) Quick

2) sQueeky clean
3) Quantity

4) Quality

5) Quantify




Colostrumt Quick

b
.
As quickly as g S ——t
possible, ideally £ el
within 1 hour of £ "" - VAR RN 7
ife |
0,00 L IE——at

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48
Time after birth (h)

Fisher et al. 2018



Colostrum- Quantity

8.5% to 10% of body

1 L weight at first feeding
' T A 3 L Jerseys

+ : : A 4 L Holsteins

6

(g/dL)

5.5

Serum total protein
5

> 6 L In first 24 hours

4.5

<39L 39to5.0L 51t059L >59L

Renaud et al., 2020



Colostrumt sQueekyClean

54,865,583
9.0 1 C 41.4 404
oy 7, 509 309 b
: 1, 198 947 007 5345 ab 36.0
7.0 - 372 907 45.0 - a
- a
E 604 35 148 4.0 1 24.0
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Lrment Treatment

Under 100,000 cfu/ml total bacteria count Godden et al, 2008

Cummins et al. 2017



Colostrum- Quality

22% Brix or greater (Ideally > 24%) «.
> 50 g/L of IgG

7 X g
30+—od
251
~ 2. | o Digital Brix
L a " : :
s g y=0.0932x+ 17.546 % Optical Brix
£ - 9201 (Ol o) —— Linear (Digital Brix)
2 15+ ol X T § . .
] y=00865x+17.943 | |T777 Linear (Optical Brix)
R?=0.5055 (Optical Brix
10
5 :
0 |
0 50 100 150 200 250

RID (g/L)

Bielmannet al., 2010Shivelyet al., 201¢&



Colostrum- Quality
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Calf health records |

2,022 calves, 11 dairies J *kk
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Edwards et alin prep



Can we make poor Brix colostrum better?
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3.8 L of 48 hr

1) 30g/L1gG MC (C1l)  4yc1+551gCR, 6 0 g/ L -6l 0goG

2)60 g/L1IgG MC (C2) 5y o+ 6209CRy 90 g/ L -9 090G
3) 90 g/L IgG MC (C3)




-4=-(C2 =-e-(3

b
LN

[a—
Lh

]
E
=1l
z
%, 20
-
=
L
o]

[a—
S

16 20 24 28 32
Time post-colostrum feeding (h)

Lopez et al., 2023



== CI ‘-i— C2 \-0— C3 —D—SO-(SOCR‘ —t— 00-90CR \

]
E
=1l
z
5,2
-
=
L
o]

16 20 24 28 32
Time post-colostrum feeding (h)

Lopez et al., 2023



BC] A30-60CR mC2 A60-90CR mC3

30-60CR 60-90CR

Lopez et al., 2023
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Colostrumt Quantify

Category Serum IgG Total protein Target
(g/L) (g/dL) (% calves)
Good 18.0to 24.9 5.8106.1 ~ 30
Fair 10.0to 17.9 5.1t05.7 ~ 20

Lombard et al., 2020



R2=0.75
Mean = 36.5 g/L

Serum total protein (g/dL)
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But what about colostrum powder?

Wil i O O 0 A

Cbl.
STP, g/dL

Lopez et al., 2021



But what about colostrum powder?

l—

Colostrum powder

Samples, %
Samples, %
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Lopez et al., 2021



But what about colostrum powder?

60.0 -
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Lopez et al., 2021



But what about colostrum powder?
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Colostrum and Health

Failure of passive transfer results in:

1.5X increased risk for diarrhea
1.75X increased risk for respiratory disease

2X Increased risk for mortality

Raboissonet al., 2016



Colostrum and Growth

Improved colostrum management = better ADG

Control Intensified
Variable Poor Good Poor Good
n 21 20 17 25

lgG, mg/dL 558 1793 609 2036

ADG, kg/d 0.53 0.50 0.63# 0.74°

ab P« 0.05. Interaction, P < 0.07 Osorio et al., 2009 (unpublished)




Colostrum and Growth

Improved colostrum management = better long-term

performance

Variable

Pre-pubertal daily gain (kg/c
Age at conception (months)
Survival through"2Lactation

Milk yield throughn?
Lactation (kg)

2 L
0.8 kg/d

14.0
75%
16,045

4 L
1 kg/d

13.5
8 7%
17,071

Faber et al., 2005




Colostrum and Transition Milk

Transition milk is milkings 2-6 after calving

Variable
Fat (g/L)

Protein (g/L)

4 5/6 Mature

Lactose %

IgG (g/L)

Insulin (ug/L)

Growth hormone (ug/

IGF1 (ug/L)

46 50
85 62 54
3.04 3.52 | 3.82
58 17 12
35 16 8 / 1
0.5 <1 <1 <1 <1
ND ND ND ND ND

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



Colostrum and Transition Milk

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

Y
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Average daily gain (g/d)

Transitilon milk Milk replacer Van Soest et al., 2022




Colostrum and Transition Milk

Grow 10% faster for the entire preweaning period when fed for first
days
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Van Soest et al., 2020



Colostrum and Transition Milk

B No B Yes
50

45 o
40
35
30

U Fewer treated iv i '
calves \ ﬁ

Transition milk

U Improved health

Antimicrobial treatments/calf-year

Figure 5. Box plot showing the predicted back-transformed num-
ber of antimicrobial treatments per calf-year between farms with sur-
vey response on feeding transition milk to calves (n = 74). Upper
edges of boxes: 75th percentile; lower edges of boxes: 25th percentile;
midlines: median; whiskers: 95th and 5th percentiles; X: mean; dots:
outliers.

Uyama et al., 2022



Colostrum and Transition Milk

Greater villus height = improved gut development
More intestinal T and B cells A improved immunity?

C 1:1 WM

Pyo et al., 2012



