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Sustainability: Animal Welfare role

Environmentally friendly
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See vn Keyserlingk et al., (2013). J. Dairy Sci. 96 545825
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What i1s Animal Welfare?
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What Is Animal Welfare? Calf Exam
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What about dairy calves?

A USA National data:

i Individual housing until weanind35.3%0

NAHMS, 2014




Individual housing Is associated with

ALower social ranking andy-}
competitive success

Alncreased aggressivenesfi i

Alncreased fear responses

See review by Costa et al., 20:
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Adaptability and flexibility:
Reversal Learning










Effects of social rearing on cognition

Initial Discrimination

Positive
approach <:>
for

milk reward







Discrimination learning
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Effects of social rearing on cognition

Initial Discrimination

Positive Negative
approach <:> do not
for approach; time
milk reward out punishment
Reversal
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Reversalearning
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Foodneophobiatest

A 70 d of age

A Presented 2 kg of:
chopped carrots (n = 8)

A The test lasted 3@in and was
repeated 3 times per calf

Costa et al., (2015) J Dairy Science: 97.7B810



Foodneophobiatest

A 70 d of age

A Presented 2 kg of:
chopped hay (n = 8)

A The test lasted 3@in and was
repeated 3 times per calf

Costa et al.., (2015) J Dairy Science: 97 840



How much novel food did thegat?
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How much novel food did thegat?
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Latency to eat and approach bucke

05:00.0 A

02:30.0 A

Latency b:mm)

M Individual
Dam-reared

Latency to Eat novel Latencyto Aproach Feed Latency to Aproach
food Bucket Empty Bucket

00:00.0 -

Costa et al.., (2015) J Dairy Science: 97 840



Responses to mixing after weaning?
Paired versus individual housing

De Paula Vieira et al. 2010. J. Dairy Sci. 93: 3079-3085



Starter intakewashigher after mixing

INn previously paired versus
iIndividually*housed calves

Starter
Intake

(kg/day)
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1 3 S5 7 9 11 13 15

Days after mixing

De Paula Vieira et al. 2010. J. Dairy Sci. 93: 3079-3085



Pair housing improves access to

resources at mixing

Time to start feeding after
60 mixing is more rapid when

50 sE41h previously pair housed
40 -
Hours 30
20
10 SE2.6 h
0 - 91h
Individual Pair

De Paula Vieira et al. 2010. J. Dairy Sci. 93:-3089
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Limitations => Future directions

A Does the early life environment influence how
COWS cope with stress?

72 S
EOINT A ’h‘ﬂ it

-~

Calving

Regrouping‘ Diet Transition Milking
changes period procedure




A Early life socialization is likely faromote
behaviouralflexibility andadaptability to
novelty

A The housing system in which young dairy
calves are raisemnpacts neophobic
behaviourstowardsnew food items.



Housing environment affects PERFORMANC




Early social housing effects in dairy calves:
Performance effects

Parameters Socializationeffects Number of studies

Final Body +
Weight =
Average Daily +
Gain (ADG) =
Solid feed +
DMI =

See review by Costa et al., 2016
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Early social housing effects in dairy calves:
Performance effects

Parameters Socializationeffects Number of studies

Final Body + 6
Weight = 2

- 0

Average Daily + 4
Gain (ADG) = 6
- 0

Solid feed + 7
DMI = 7

- 0

See review by Costa et al., 2016



Early social housing effects in dairy calves:
Performance effects

Parameters Socializationeffects Number of studies

Pattern shows that milk
~ feeding strategy
Influences this effect.

More milk greater
chances of find positive
influence.

Not enough studies for a
meta-analysis

2
0
4
0
4
4
0

A

See review by Costa et al., 2016



Social contact affects early feeding behavic

ASocial Facilitation

A greater stimulation
and attention towards
the feed

ASocial Learning

Atwo heads think
better than one



When to pair dairy calves?




Late

Individual

Weeks

Ad libitumaccess to grain and TMR: intake measured daily

Weekly body weight and calculated Average Daily Gain (ADG) per
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Early paired calves had higher solid fe
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Early paired calves had higher solid fe
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Xand higher weight gains
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Take Home Messagedround 2 of 3

Early social housingcreases
feed intakeandweight gains




High allowance of milk: Key Component

Factors that must be addressed before
moving to group housing:

A Must have a working accelerated milk feeding
program in order to:

I Avoid cross suckling

I Improve feeder use Reduce competition

I Gradual Weaning



What Is Animal Welfare? Calf Exam
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What happens when we allow calves to dri
more milk?




How much milk should we feed them?

In nature..

oNurses calf 510 times/d
cNursing bouts last 510 min
oiProvides about 10 L of milk/d




How much milk should we feed them?

In nature..

oNurses calf 510 times/d
cNursing bouts last 510 min
oiProvides about 10 L of milk/d

esmmmr» What do we do?

- ueed 2 times a day
uf-eed using a bucket
oiProvide abou#t Lof milk




What Is the optimal amount of milk?




Optimal milk allowance fagroup-housedcalves

using a gradual weaning protocol?

Objective:To determine the body weight gain and starter intakes of
calves fed different levels of milk using the step down milk feeding
regime

Rosenbergeet al., 2017. J DairySci
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Milk intake (L/d)

Calves were assigned to
1 of 4 treatments within groups of 8 (n=14/treatment):
6, 8, 10 or 12 L of milk / day

Week of age

Rosenbergeet al., 2017. J DairySci
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Body weight (kg)
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Rosenbergeet al., 2017. J DairySci



Higher milk allowance = Increased B
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Rosenbergeet al., 2017. J DairySci



6L calves eat more grain before stépwn

=10 ——12

Grain intake (kg/d)
N

o
N #

Week of age

Rosenbergeet al., 2017. J DairySci



Grain intake was not different after weaninc

conkes 6 -l 8

=10 ——12

Grain intake (kg/d)
N

1 Step-down to 50% j
of milk allowance

r"
”

Week of age

Rosenbergeet al., 2017. J DairySci
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ltem 6L/d 8Ld 10L/d 12L/d SE P-valueg
ADG
k@ 077 078 08l 090 004 001
Total ME (ca) 260.9 2791 2951 3051 206  0.001
MIKDMI™ 119 152 181 214 06  0.001
(kg)
SanerbMl 640 637 634 603 67 0.50
(kg)
BWOanIME 551 020 020 020 0011 026

(kg of BWMcal)

1. Total ME is calculated from intakes of milk and starter only. Calves also consumed forage but intakes could not thectetdyde

2.d.f.=1,39
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2 Kl ¢S F2dzyRX

ltem 6L/d 8L/d 10L/d 12L/d SE P-values

ADG
(kg/d)

Totat ME Mcal) 260.9 279.1 295.1 305.1 20.6 0.001

0.77 0.78 0.81 0.90 0.04 0.01

Milk DMI

11.9 15.2 18.1 21.4 0.6 0.001

Starter DMI
(kg)

BW gain/ ME
(kg of BWMcal)

4.0 63.7 63.4 60.3

0.50

6.7

21 0.20 0.20 0.20 0.26

0.011

1. Total ME is calculated from intakes of milk and starter only. Calves also consumed forage but intakes could not thectetdyde

2.d.f.=1,39



Un-rewarded visit

De Paula Vieira et al.,2008; Appl. Anim. Behav. Sci. 109: 180-189.



Calves fed less milk spend more time
occupying the feeder

Time in feeder
150 -

100 -

Min/d
50 -

Adlibitum 4 L/d

De Paula Vieira et al.,2008; Appl. Anim. Behav. Sci. 109: 180-189.



Calves fed less milk spend more time
occupying the feeder

Time in feeder Visits to feeder
150 - 40 -
[1 Rewarded
30 S
100 - [0 Unrewarded
Min/d | NoO. 20-
50 4
104
0— T T O_ T T
Ad libitum 4L /d Ad libitum 4L/d

De Paula Vieira et al.,2008; Appl. Anim. Behav. Sci. 109: 180-189.



What Is the optimal amount of milk?
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Unrewarded visits/d

Unrewardedvisits pre-weaning
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Rosenbergeet al., 2017 J DairySci



Unrewarded visits/d

Unrewardedvisits during weaning

25 r
20
15

10

8 L 10 L 12 L

Rosenbergeet al., 2017. J DairySci



The conundrum il

Ad libitummilk =

Low solid feed intake
(dePassillest al., 2011)

Solid feed intake =

Rumen developmeny
(Hill et al., 2008)
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Milk feeding strategy and its influence on
development of feeding behavior for dairy calves Ii
automated feeding systems

Melissa C. Cantor, PhD Student
Melissa.Cantor@uky.edu
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2 X 2 Factorial

x Factor 1: Milk feeding strategy

. —=Early Milk Strategy (EM)

- = ate Milk Strategy (LM)

[N
o

Milk (L/d)




Milk Consumption (L/d)

O

o

*

w

Results Milk Intake

Plan*week = P < 0.0001
*  *Plans different= P < 0.001
B *

-» Early Milk Strategy (EM)

Late Milk Strategy (LM)

1 2 3 4 S5 6

Week

7

3



Results Unrewarded Visits Geometric Mean

(95% Confidence Interval)

Plan*week P < 0.001
10.00 *Plans are different P < 0.05

800  __ Late Plan
Early Plan

6.00

4.00

2.00

Number Unrewarded Visits



x Milk intake for entire 53 days
Early = 386.5 N30.8 L
Late = 433.1 N32.8 L (P <O. 0001)

x Early had more unrewarded visits . !

P
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Grain intake by caif12 L/d milk

Starter intake (kg/d)
w

14 20 26 32 38 44 50 56 62
Calf Age (d)
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What makes me think furthér

Grain consumed (kg/ d)
= N w
= ol N o1 w o1
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Hnal weight post-weaning (kg)
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Calves from 10 L and 12 L allowanc

y =0.0458x - 3.4103 o
Ri=052356 .

Grain consumed (kg/ d)
- o

©
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|

O | | | | | |
60 70 80 90 100 110 120 130

Hnal weight post-weaning (kg)




Why does individual calf behaviour vary?

Temperament
differences?

Starter intake (kg/d)
w

14 20 26 32 38 44 50 56 62
Calf Age (d)



Why does individual calf behaviour vary?

Temperamen
differences?

Starter intake (kg/d)
w

14 20 26 32 38 44 50 56 62
Calf Age (d)



a

Can personality explain some of this
iIndividual variability?

20 26 32 38 44 50 56 62
Calf Age (d)



How do personality traits affect feeding behaviour

and weight gain?

More exploratory calves: -
Afound grain sooner

. o Ill m
Aincreased grain intakes A — =

Agreater weight gains

Afewer unrewarded visits to
the milk feeder

/
Take home message: B
Individualized feeding programs coul
g attend to the needs of each animal ‘

Neave et al., 2018. J. Dairy Sci. 101n orm T



Possiblilities for precision nutrition of calves

A Tailored weaning strategies for the individu%’ ¥
I Some positive results in the literature
I Farmers have been doing this for decades



Possiblilities for precision nutrition of calves

A Tailored weaning strategies for the individual
I Some positive results in the literature
I Farmers have been doing this for decades

= A Balance the use of expensive resource:s
(Milk and Grain)




Milk intake (L/d)

12

10

Week of age



Individualized feeding programs

2 KFa AT S ftt26 OFf O¢

Objective:To compare the behaviour and performance of calves
that successfully wean based on starter intéledore versus
after 9 wk of age

Benettonet al., In Review J DairySci



Individualized feeding programs

yd

2 KFa AF ¢S Iftft2g OFf O

10 - Milk reduced by 25% Monitor starter intake and reduce
l milk by 25% at each target:

= 81 225 g (0.9b)

S ¥ ; 675 g (1.3b)

o 619 1300 g (3b)

Y4

i

S 4 -

—

= 2 |

O I I I I I I I I [ = | w | w | e W | W |

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Age (weeks)

Benettonet al., In Review J DairySci



Individualized feeding programs

Milk intake (L/d)

(00)

»

AN

N

o

yd

U AT ¢S |ftf26 OFf @

Milk reduced by 25%

}

=o=\\/eaned by intake - early (< 9 wk, n=3

- @ «\\Veaned by intake - late (> 9 wk, n=12

1 2 3 4 5 6 7 8 9 10 11 12 13 14
Age (weeks)

Benettonet al., In Review J DairySci
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Individualized feeding programs

2 KFa AF ¢S Iftft2g OFf O

4 4 =e=Weaned by intake - early (< 9 wk, n=31)
3.5 1 -e-.Weaned by intake - late (> 9 wk, n=12

Milk reduced by 25%

!

0O 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Age (weeks)

1.5 -

Starter intake (kg/d)
N

0.5 -

Benettonet al., In Review J DairySci



Individualized feeding programs

Milk reduced by 25%

1 i

—e—\\Veaned by intake - early (< 9 wk, n = 31)
--e--\\eaned by intake - late (> 9 wk, n = 12)

O 1 2 3 4 5 6 7 8 9 1011 12 13 14 15

Age (weeks)

Benettonet al., In Review J DairySci



Individualized feeding programs

Milk reduced by 25%

At 20 weeks: early weaned calves still
had weight advantage of 13 kg

O I I I I I I I I I I I I I I I |
0O 1 2 3 45 6 7 8 9 10 11 12 13 14 15
Age (weeks)

Benettonet al., In Review J DairySci



Individualized feeding programs

yd

2 KFa AF ¢S Iftft2g OFf O

Longer term developmental consequences of
different weaning trajectories?

Milk reduced by 25%

At 20 weeks: early weaned calves still
had weight advantage of 13 kg

O I I I I I I I I I I I I I I I |
0O 1 2 3 45 6 7 8 9 10 11 12 13 14 15
Age (weeks)



Individualized feeding programs

yd

2 KFa AF ¢S Iftft2g OFf O

Why is a calf more motivated to eat solid feed?
Ruminal microbiota differences?
Early experience ? Sl

|

Q O

O O
| |

—e—\\Veaned by intake - early (< 9 wk, n = 31)

Body weight (k
A O
o O

N
o
|

..e--\Weaned by intake - late (> 9 wk, n = 12)

o

0O 1 2 3 45 6 7 8 9 10 11 12 13 14 15
Age (weeks)

Bennettonet al., In Review J DairySci



Individualized feeding programs

| I AY XTI NBS AYRAOGARdAzZ £ Ol
thus weaning age!

90 Weaned early (n=31)
80 B Weaned late (n=12)
70 B Failed to wean (n=3)

Weaning age (day)

Calf



Individualized feeding programs

| I AY XTI NBS AYRAOGARdAzZ £ Ol
thus weaning age!

100
90 Weaned early (n=31)
= 80 B Weaned late (n=12)
g 70 B Failed to wean (n=3)
% 60 r
o o0 Will these calves that struggled to
€ 40 wean also struggle with other
£ 30 management changes later orf
20 so, what can we do to help these
10 \ calves cope with change? /
0

Calf



Individualized feeding programs

| I AY XTI NBS AYRAOGARdAzZ £ Ol
thus weaning age!

100

90 Weaned early (n=31)

30 B Weaned late (n=12)
= 20 B Failed to wean (n=3)
)
o 50 | (_/\
£
c 40 .
5 Can we predict from a young age
= 30 who will wean early?

20 A Behavioral characteristics?

10 A Grain intake in first 4 weeks?

0 ssssnnd

Calf



Future Work: Individualized feeding

s  Why are these calves
different?

Are these differences )
4 maintained? ‘

Different diets?

2 Ruminal microbiome
differences?

Starter intake (kg/d)
w

O —~c /“\‘»‘; g “'

14 20 26 32 38 44 50 56 62
Calf Age (d)



Possiblilities for precision nutrition of calves

A Tailored weaning strategies for the individual
I Some positives results in the literature
I Farmers have been doing that for decades

A Balance the use of expensive resources (Milk and Gi

A Control of feedindehaviours
i Disproportional accelerations | %\’f
. , : AT
I Proportion of grain : forage 9 [

I Alarm for unexpected deviations
| Targeted treatment
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